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SOME EARLY MACHINE 
No. V.* 

From what has been already described and shown in 
illustration in the articles under the above heading, 
readers will have noted the gradual increase in size, 
and the capability of doing heavier work, of both 
lathes and planing machines since their inception. 
Concurrently with this progress a need arose for some- 
thing less exhaustive and more capable than buman 
muscle and endurance of producing those parts of 
machines and engines that of necessity had to be made 
of “forged” metal. Our early engine smiths, with the 
simple appliances of the sledge and hand hammer and 
ordinary smiths’ tools, were enabled to execute incom- 
parable work in the way of hand forgings—indeed, it is 
doubtful if such skilled workmen at the anvil are now 
to be found; but a time had come when the increased 
size and dimensions of such parts had surpassed their 
powers and required the assistance of a forging machine. 

The first appliance of this kind devised for engine and 
machine forgings consisted practically of a large timber 
shaft with a cast metal hammer head, which was 
suspended by means of a crosshead fitted on the shaft 
between ordinary pedestal bearings bolted to the machine 
foundation, the hammer shaft or arm being made to 
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Fig. 20--NASMYTH’S HAMMER 


“rock” or “tilt,” and its head to give a succession of 
blows to work placed on an_anvil to receive them. 

In Fig. 21 we give an elevation, plan, and end view of a 
forging hammer erected in the smithy of an engineering 
shop in the early “thirties.”. It consisted, as shown, of 
a hammer shaft made of a single beam of straight-grained 
springy timber, having a wrought iron hoop shrunk on its 
inner end, and a similar but broad hoop at its outer end, 
to which was securely attached a wrought iron hammer 
head in the manner shown. At about two-thirds of the 
length of the shaft from this head was fitted a hooped 
crosshead with gudgeons, having bearings in two plummer 
blocks, which were secured in place by through bolts to 
the timber foundation, as shown. 

This foundation carried in ordinary pedestal bearings 
a wrought iron axle, which had keyed on it between its 
bearings a thick circular collar, in the outer edge of which 
were fitted four cains, and on the axle’s overhung end a 
large wooden drum made for belt driving. The anvil 
proper, which was of the same shape as the hammer head, 
and of similar material, was fitted into a cast metal anvil 
block built into the solid foundation on which it rests. 
The action is obvious. The axle being caused to rotate 
the hammer was raised and dropped by each cam in 
turn. 

Like many subsequent “ tilt” hammers, motion was in 
the above case transmitted to the hammer by rotary 
agency, derived from the crank shaft of a steam engine 
as the prime mover, the force of the blow given by the 
hammer being determined by the space between the 
upper surface of the work on the anvil and the face of 
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the hammer at its greatest height, from which it is 
apparent, that when a large piece of work is on the 
anvil, there is a small fall and a consequent light blow, 
and, on the other hand, when a small piece of work is 
being hammered, there is a heavy blow, which is 
the very reverse of that required; and as the face of the 
hammer is only parallel with the face of the anvil when 
in one position, the work on it cannot be hammered 
parallel except of one particular thickness; a further 
drawback is the impossibility with such a hammer of 
modifying the force of the blow at pleasure—so desirable 
an ability in almost all cases of hammered forging. 

As the old appliance known as a “helve”’ was seldom 
or never used in engine forging work, but was generally 
to be found in mills for the making of iron, we next have 
to note the successor, or rather the displacer, of the 
“tilt” hammer in the engineer’s smithy, an appliance in 
which steam was directly applied to the raising of the 
hammer, without the intervention of any wheelwork, or 
the necessity of obtaining rotary motion from a prime 
mover; and which, moreover, supplied the means of 
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for the Atlantic passenger service. Designed at first, as 
just stated, for a paddle-wheel steamship, and her 
construction with that intent proceeded with for some 
considerable time, the engineer who had in hand the 
design of the machinery for driving her paddle wheels, 
found himself in a dilemma when applying to some of the 
leading forge masters in the country to undertake the 
making of a paddle shaft for the great ship’s engines. 
This shaft was required to be of wrought iron, and 30in. 
diameter, but on calling for tenders for its making, no 
firm could then-—1839—be found in Great Britain to 
undertake so large a forging, as there was not then in 
existence a hammer at all capable of doing such work. 

In this uncertainty Mr. Nasmyth—at that time a noted 
machine tool maker—was consulted, and, when made 
aware of the unlooked-for difficulty, was asked if he 
thought a cast metal shaft might with safety be used. 
This query, after some close thinking, led him to the 
conclusion that the great drawback in the exist.ng forge 
hammer was its want of range of fall, as well as power of 
blow, when striking, and that the remedy lay in using a 
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Fig. 2I-EARLY TILT HAMMER 


striking blows of varying intensity. With the view also 
of obviating the defects—previously noticed—inherent 
in the ‘tilt’? hammer, and obtaining other additional 
advantages, James Nasmyth, of Manchester, devised in 
1839 and subsequently—in 1842—constructed his direct- 
action steam hammer, an illustration of which we give in 
Fig. 22. That so long an interval should have elapsed 


between the first conception of this now indispensable | 


tool and the realisation of its actual construction and 
introduction to use in the engine shops in this country is 
due to rather unforeseen circumstances, the relation of 
which will, we think, be interesting. 

Many of our readers will remember that in the issue of 
THE ENGINEER of October 13th, 1893, we illustrated and 
described the first Atlantic screw steamship, the Great 
Britain. This remarkable vessel was built and engined 
in Bristol, and was at first intended to be propelled by 
paddle wheels, but, successful experiments having been 
made with Mr. Smith’s “‘ Archimedian screw propeller ""— 
as it was then termed—in the little steamer Archimedes, 
it was eventually decided that the Great Britain should 
be screw propelled, and her form under water aft altered 
and adapted to that method of propulsion. 

Now, the invention of the ‘ Nasmyth” steam hammer, 
strange as it may appear, hinged entirely on the first 
conception of the great steamship then building in Bristol 





hammer of sufficient weight and 
height of lift, so that in falling upon 
the work its percussive action should 
be sufficiently powerful. As this was 
not possible with the largest tilt 
hammer then in use—although actu- 
ated by steam—Mr. Nasmyth at once 
set to work and sketched out on 
paper his own idea of a steam ham- 
mer, a copy of which sketch we have 
pleasure in being able to reproduce in 
Fig. 20, from which it will be seen 
that the appliance consisted first of an 
anvil block on which to rest the work 
to be forged, next a hammer in the 
form of a large block of iron, working 
between guides, and above this an in- 
verted steam cylinder, to whose pis- 
ton-rod the hammer block was at- 
tached. All that was then required to make this com- 
bination of parts an effective steam hammer was to 
admit steam into the cylinder to act on the underside of 
the piston, and so lift the hammer block attached to it to 
the desired height, and then by a simple contrivance to 
let the steam escape, and allow the hammer by its own 
gravity to descend rapidly upon the work on the anvil. 
Such, in brief, was Nasmyth’s conception of his first 
steam hammer, which was highly approved by all who 
were interested in the construction of the Great Britain 
and her propelling machinery; but, as noted above, the 
screw propeller being substituted for the paddle 
wheel as the medium for that vessel's propulsion, 
neither the great paddle shaft nor Nasmyth’s steam 
hammer was any longer required; and as no forge- 
master would take up the proposed new hammer as a 
necessary shop tool, there being no work for it to do at 
that time, it remained in abeyance until it happened that 
the drawing Nasmyth made of it was seen by the manager 
of a large ironworks in France—at Creusot—then in 
England on business; who, on his return, set to work 
and had a hammer made in accordance with the drawing 
he had seen in Manchester, which, when completed, in its 
performance answered every expectation. Mr. Nasmyth 
soon after happened to see this hammer—at Creusot—in 
full and active work, and on returning home, he at once 
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took measures to secure the protection of his own inven- | 
tion by patenting it in June, 1840. 

In Fig. 22 we give an illustration—taken from its 
model—of the first hammer made at, and for the use of 
the works at Patricroft, which was one of 30 cwt. It 
consisis, as shown, of a base plate, having a large central 
opening through which the top of the anvil projects, that 
the blow on it may not be transmitted to the base plate. 
Firmly bolted to this plate are a couple of cast iron 
standards, which support 
an overhead inverted steam 


principle—of Canadian origin—was invented in 1854 by 
Mr. Sykes, the superintendent engineer of the Toronto 
Locomotive Works, which, although not intended in its 
range of application to equal that invented by Nasmyth, 
yet could accomplish in a much cheaper and more simple 
form many of the objects attained by that invention. 

In Fig. 23 we give an illustration of this hammer. Its 
chief advantages were the direct application of the elastic 
force of steam, to lift the hammer shaft and hammer 





cylinder, and at the same 
time form guides for the 
hammer head, to which as 
the piston-rod passes through 
the cylinder bottom it is 
directly attached. A slide 
valve on the front of the 
cylinder, moved by a hand 
lever, admits steam to the 
under side of the piston, and 
so raises it and the hammer 
head sufficiently high for the 
energy of the blow required, 
when, through the action of 
the slide, the steam is allowed 
to escape, and permits the 
hammer head to fall with 
full percussive effect on the 
forging placed on the anvil. 
Operating in this way, it will 
be seen that the cylinder is 
only single acting, the pres- 
sure of the steam being ex- 
erted on only one side—the 
under one—of the piston; 
but provision is made in the 
upper part of the cylinder— 
which has a closed top—for 
the forming there of a cushion 
of air, which, by its pressure, 
helps to start the piston 
downwards when a _ long 
stroke is being taken, the 
steam below the piston being 
allowed free exit when the 
hammer has been raised as 
high as it should go. 

By suitable valve gear, ar- 
ranged to work automati- 
cally, the strength and num- 
ber of the hammer blows is 
regulated; the reversing of 
the motion of the hammer at 
any desired part of the lift 
being effected by the revers- 
ing lever being carried on an 
adjustable fulerum. After reversal the slide valve con- 
trolling the steam admission is by this gear allowed 
to return to the position required for the next lift of 
the hammer, thus utilising the whole energy of its fall 
before steam is again permitted to operate in another up- 
stroke. ; 

* Very shortly after its invention and first use in the | 
shop this hammer of Nasmyth’s was much increased in 
power, the fall of the hammer head being accelerated by 


Fig. 23-SYKE'S 


admitting steam on the top side of the piston in its down | 
stroke, and so making it double acting. In the years | 
that have intervened since its invention, it has, like other | 
early machine tools, been somewhat modified and im- | 
proved in its minor details, but its fundamental principles | 
of action remain the same. 
Although the kind of “tilt” hammer shown in Fig. 21 | 
had several recognised defects, it did much useful work | 
in the engineer’s smithy, such as the forging of small | 
shafts and other round work, and to retain the principle | 
and yet make the hammer capable of executing a greater | 
variety of work than its progenitor, a hammer on this 





Fig. 22—NASMYTH’S FIRST HAMMER 


head without the intervention of a steam engine, with its 
fly-wheel, gearing, cams, or belts. The steam valves 
were arranged in such a way as to admit of a perfect 
adjustment of the height of stroke and vigour of blow 
given by the hammer, which, though not so perfect as in 
Nasmyth’s, was sufficient for most practical purposes. 
Its disadvantages—as in all tilt hammers—were, that it 
did not give a square or parallel blow, and the forging of 
work under it partook of the angularity of the face of the 





TILT HAMMER 


anvil to that of the hammer, in proportion to its thickness, 
but did not affect the forging of round work. It could 
not, of course, be applied to large work, but to shafts 
which did not exceed 10in. in diameter, or for other 
ordinary work, it did from its comparatively small cost, 
as was predicted of it, for some considerable time com- 
mand extensive patronage. 

As shown in our illustration of this hammer, it will be 
seen that it primarily consists of an anvil block, a 
hammer shaft with a suitably formed hammer head for 
swaging the work to the desired shape ; a flexible spring 
of timber, against which the hammer head struck in its 


upward stroke, to overcome its momentum, and so prevent 
the piston being forced out of the steam cylinder through 
the stuffing-box, together with the side frames, fitted 
with the axle brasses in which the hammer shaft vibrates. 
It will be noted that the shaft is fitted into a hammer 
head at one end, and at the other into a metal socket or 
sleeve, to which is attached a crosshead working in bearings 
fitted in the side frames, and between which it oscillates 
by an amount depending on the stroke given to the 
curved piston shown attached to the hammer shaft 
socket; this piston is square in cross section and con- 
centric with the centre on which it oscillates, and the steam 
cylinder is of the same shape as the piston, with a 
stuffing-box to match. A valve chest—seen between the 
feet of the side frames—was provided, containing double 
slide valves, the adjustment of which regulated the stroke 
of the hammer; while the hand lever shown in connec- 
tion with the notched are in the figure regulates the 
relative position of the valves. Attached to the axle on 
which the hammer shaft rocks is a lever by which the 
oscillation of this shaft communicates the requisite 
motion to the upper slide valve by acting on studs fitted 
in position on its valve spindle. 








THE NEW PATENT LAW. 


Section 1 of the Patents Act of 1902, which comes into 
force on January Ist, 1905, will cause a complete revolu- 
tion in the practice of granting patents in this country, 
and will introduce a system differiug in important 
respects from that adopted in any other country. 

From the earliest times until now patents have always 
been granted here at the risk of the applicant, without 
any official search being made into the novelty of the 
alleged invention. Although something may be said in 
favour of this system, which has worked, on the whole, 
very fairly well for several centuries, yet, nevertheless, 
complaints have been made against it for many years, 
both by the public and by inventors. On behalf of the 
public it was urged that invalid patents which ought never 
to have been granted were used for the purpose of levying 
blackmail from manufacturers and traders, whilst 
inventors complained that the Government did nothing in 
return for the fees paid by them, but granted, without any 
warning, useless patents for old inventions. 

The remedy for this state of things which was most 
generally advocated was the adoption of a system similar 
to those in force in the United States of America, 
Germany, and other countries. Those, however, who 
were most familiar with the practical working of these 
systems alleged that the proposed remedy wou be much 
worse than Z disease, and it is certain that inventors in 
those countries are by no means satisfied with their 
patent laws. These objections were not, however, for the 
most part raised against the examination into novelty 
itself, but against. the power given to the Examiners of 
rejecting an application on the ground of alleged want of 
novelty or utility of the invention. It is, indeed, almost 
obvious that any information bearing on the novelty of 
an invention must be valuable both to the public and to 
the honest inventor; but it was urged with great force 
that an Examiner armed with the power of rejection is 
placed in a false position, for he must be at the 
same time an advocate and a judge It is his 
duty to discover and bring forward everything that 
can be said against the grant of the patent, and he has 
then to judge fairly between his own arguments and those 
of the applicant. But apart from this an Examiner is 
seldom in a position to form a correct judgment, for he 
usually has before him only printed publications, without 
any evidence of whether they describe practical manu- 
factures or merely unsuccessful and abandoned experi- 
ments. That this difficulty is keenly felt by the authorities 
themselves is shown by the report for the year 1890 of 
the United States Commissioner of Patents, wherein he 
states that the “ the Examiners are compelled to determine 
questions by the exercise of judgment based upon general 
information, which everywhere else than in the Patent- 
office are determined by practical test and experiment.” 
When an invention comes under the consideration of an 
Examiner it is a mere scheme—an idea, and itis generally 
impossible for him satisfactorily to determine whether 
the points of difference between it and what has 
gone before are trivial or of vital importance. 
It must never be forgotten that Sir Henry Bessemer 
was deprived of protection for his invention in the 
United States on the ground that he had been an- 
ticipated, the alleged anticipations being, in fact, mere 
experiments which never led to any practical results. 
Again, an Examiner at the best is usually a comparatively 
young man with a good general technical education, and 
it seems absurd to place such a manin a position in which 
he has to sit in judgment upon the inventions of the 
greatest chemists and physicists of the age. If the inven- 
tion happens to be an entirely new departure, the inventor 
before he can obtain his patent has to devote much time 
and trouble to teaching his judge the rudiments of the 
art, and he is fortunate indeed if he finds his pupil suffi- 
ciently conscious of his own ignorance to be willing to 
learn. Thus some seven years ago, when the early 
patents for wireless telegraphy were applied for, the 
ordinary Patent-office Examiner had never heard of the 
work of Hertz, and regarded electricity as a fluid whose 
motion was limited to flowing along a conductor like water 
in a pipe. Under these circumstances it may easily be 
imagined that it was not an easy matter to persuade him 
that it was possible for electric waves to traverse space 
for long distances in a similar manner to light, without the 
aid of a metallic conductor. Nevertheless, the fate of 
these patents depended, not, as it should have done, upon 
the novelty and merits of the inventions, but upon the 
ability of the applicants to teach and convince the 
Examiners, 

Another objection to giving the Examiners the power 





of rejection is that it of necessity carries with it the power 
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of dictating the manner in which the claiming clauses of 
the specification are to be worded, for the Examiner is in 
a position to intimate, either directly or indirectly, that 
he will only pass the patent if a certain form of claim 
be adopted; whereas it seems to be only just that the 
inventor should be allowed to define the scope of his 
invention in the language he thinks most appropriate. A 
perusal of the specifications of patents in many foreign 
countries will show that the forms insisted on do not 
always lend themselves to clearness of expression or 
definition; indeed, the preparation of claims for 
the United States has been likened by some to the fitting 
of round pegs into square holes, and by others to the 
re-writing of the story of the “ House that Jack built.” 
There are often 50 to 100 claims repeating the same thing 
over and over again with slight additions and modifica- 
tions, but nowhere distinguishing between the old and the 
new parts of the combinations. In Germany, again, 
claims often have to be accepted which may be intelligible 
to the Examiner, but are certainly not so either to the 
inventor or to the public. 

All the systems of examination into novelty as now 
carried out in foreign countries are also seriously defec- 
tive, because no intimation is given of the extent of the 
investigation. Nominally, the search embraces the whole 
field of human knowledge, but as this is obviously impos- 
sible, it necessarily follows that the search is always 
imperfectly carried out, and as no information is ever given 
of what has been done, and what has been left undone, 
anyone who wishes to test the validity of a patent has to 
go over the whole ground again. 

As will be seen from what has been said above, the 
question of the best procedure to adopt is by no means 
free from difficulty, and in view of this the Board of Trade 
in May, 1900, appointed a strong Committee, with Sir 
Edward Fry as chairman, and numbering amongst its 
members the Lord Chief Justice and Mr. Fletcher 
Moulton, to consider this and other matters relating to 

atents. The Patents Act of 1902 was the result of their 
abours. In it an attempt has been made to give to the 
public and to inventors the benefit of an official search 
into the novelty of inventions for which patents are 
sought, but at the same time to avoid the defects of and 
the hardships caused by the systems adopted in other 
countries. Owing, however, to the fact that it was neces- 
sary largely to increase the staff of the Patent-office in 
order to enable it to undertake the new duties put upon 
it, and that the necessary classification and indexing of 
the records had to be completed, it was decided that 
Sec. 1 of this Act, which deals with the examination, 
should not come into force atonce. The preparations are 
now, however, so far complete that the Board of Trade 
has decided to commence the new system at the 
beginning of next year. 

It will then be the duty of the Patent-office to make 
an “investigation for the purpose of ascertaining whether 
the invention claimed” in any complete specification has 
been “claimed or described” in the specification of any 
British patent within the fifty years next before the date 
of the application. It will thus be seen that the scope of 
the search is strictly defined, but this limited search is to 
be thoroughly made, so that anyone who afterwards 
desires to carry the investigation further will be able to 
confine his attention to other publications. If the Act 
works successfully it will be easy hereafter to pass a short 
Act to extend the search, but it is to be hoped that if ever 
this is done the principle of doing properly what is done 
at all, and of informing the public of exactly what is done, 
will be maintained. 

The second new feature of the Act is that no power of 
refusal is given. When any prior specification is found 
which appears to anticipate the applicant's invention, it 
is the duty of the Comptroller to inform him of the 
objection, and to give him opportunities of amending his 
specification, so as to make it clear that he is not seeking 
to claim what is old, but “unless the objection be 
removed by amending the specification to the satisfaction 
of the Comptroller,” it is the duty of the latter to decide 
“ whether a reference to any and, if so, what prior speci- 
fication ought to be made by way of notice to the public.” 

The enactment, therefore, on the one hand protects the 
public against patents for inventions which are obviously 
old, for the specification will bear on its face a statement 

of what has gone before, whilst, on the other hand, it pro- 
tects the inventor from the danger which exists in other 
countries of his patent being refused, by reason of the 
existence of mere paper publications describing useless 
schemes which bear some resemblance to his invention, 
but are not legal anticipations of it. 








ELectric DrivING +. GAs Enoines.—Comparing the relative 
advantages of electric driving and the use of gas engines coupled 
direct to the mill, the following are the chief points to be con- 
sidered. There is nothing impossible in the latter method, as 
experience has shown, and the difficulty of starting, caused by the 
great inertia of the mill, can be overcome by the use of larger 
compressed air reservoirs or some form of clutch coupling. 
Electric motors will be preferred when the mill is some distance 
from the blast furnaces, on account of cheaper transmission ; but 
they have other advantages, notably a very high security of 
operation, as is shown by their extended use in large units in all 
branches of industry. With gas engines, on the other hand, 
occasional stoppages are unavoidable ; apart from the greater 
liability to breakage of some small part, they must be inspected at 
short intervals in order to keep them ingood shape. By installing 
all the gas engines in a central power-house they not only will be 
tended more carefully than in the mill, but a reserve of power 
will be always available. The introduction of electric transmission 
will add to the first cost, but against this must be set the fact that 
larger—and therefore less expensive—engine units can be used. 
Then, too, as all the mills will not be using their maximum power 
simultaneously, the capacity of the power-house can be measured 
by the average of the power needed. Another great advantage is 
the facility which motor driving offers for measurement of the 
power used, affording a continuous control, not only over the con- 
dition of the mil', but also over the roll design. This will tend to 
a lower consumption of power and an improvement in quality of 
the product,—The Ivor Age, 


THE INSTITUTION OF MECHANICAL 
ENGINEERS IN AMERICA. 
(By our Special Correspondent.) 
(Continued from page 631). 

WE continue our description of the proceedings of 
the Institution of Mechanical Engineers at Chicago. 
The evening meeting was devoted to the subject of 
steam turbines, which is now attracting universal atten- 
tion in engineering circles, and five papers were presented 
in abstract before the discussion commenced. Professor 
Rateau was present, and received a round of applause, 
but owing to his imperfect knowledge of English the 
abstract of his paper was fead by Mr. Worthington, 
secretary of the Institution. The five papers were as 
follows:—‘* Some Theoretical and Practical Considera- 
tions in Steam Turbine Work,” by Mr. Francis Hodgkin- 
son; “The De Laval Steam Turbine,” by Messrs. E. S. 
Lea and E. Meden; “ The Curtis Steam Turbine,” by W. 
L. R. Emmett; “ Different Applications of Steam Tur- 
bines,” by Professor A. Rateau; and “The Potential 
Efficiency of Prime Movers,” by Mr. C. V. Kerr.* 


STEAM TURBINES, 


An ideal elementary turbine may be said to consist of a steam 
nozzle directing a tangential jet of fluid upon a bucket wheel of 
the Pelton type. This type of bucket is selected because it may 
be capable of giving a complete reversal to the jet, so that the 
spent fluid may issue from the buckets without any velocity. Even 
this type may not be quite ideal because of the distance which 
must necessarily exist between the outlet of the nozzle and the 
receiving wedge of the buckets, the effect of which will be to cause 
friction between the jet and the surrounding medium, causing 
eddies, and perhaps entraining some of this surrounding medium. 

Steam expands approximately adiabatically in the nozzle, and 
on its arrival at the exit should be thoroughly expanded to the 
exhaust pressure, so that its heat energy may be entirely trans- 
formed into kinetic energy, and its velocity be the greatest 
attainable on striking the buckets. For conditions of maximum 
efficiency, the same relation between velocities of jet and vane 
applies to the steam impulse wheel, as to its hydraulic analozue— 
viz., bucket speed equals one-half of jet speed. 

The difficulty of such a design as this is obviously due to the 
fact that the velocity of steam expanding between even moderate 
differences of pressure is so high as to render the most efficient 
velocity of the bucket difficult to provide for because of the 
limitations of strength of materials. Thus, for terminal pressure 
of 165 lb, and 1 lb. respectively the bucket speed should be 2025ft. 
per second. In practice, the maximum attained is 1378ft. per 
second in a 300 horse-power De Laval turbine, which is 32 per cent. 
below speed. Ina 50 horse-power turbine, the bucket velocity is 
58 per cent. below normul, but even at this speed the radial 
stresses amount to 23,000 Ib. per square inch. 

The so-called phenomenon of maximum flow of steam through 
an orifice is now generally understood. It has been generally 
stated that the velocity of steam flowing through an orifice will 
not exceed about 1500ft. per second, no matter what the differences 
of pressure may be. This condition has been said to be reached 
when the exhaust pressure bears a certain ratio to the initial 
pressure. This ratio has been variously given from 52 per cent. 
to 58 per cent. 

It is probable that the state of steam issuing from a good-sized 
nozzle does not deviate much from the ideal. The only losses will 
be due to the friction and conduction of the heat along the walls. 
The larger the nozzle, the less will be the ratio of perimeter to 
cross section, and consequently the less these losses will become. 
In the ideal turbine above mentioned, if the form and the velocity 
of the buckets were such that they might wholly absorb the 
velocity of the jet without friction, the state of the steam 
on leaving the buckets would be the same as when it left the 
nozzle, and we would have a turbine approximating an ideal engine, 
except for the frictional losses of the nozzle. 

In practice, the kinetic energy cannot be wholly absorbed, the 
buckets cannot generally be arranged to satisfactorily make a 
complete reversal without attendant disadvantages; hence the 
steam issues from the bucket with residual velocity. Where the 
jet is arranged to impinge upon the bucket wheel tangentially or 
at the sides a departure from the ideal occurs. In the De Laval 
type complete reverral cannot be obtained, as the spent steam 
must clear the buckets; in the Pelton type the angular position 
of the bucket with reference to the jet is continually changing, 
resulting in distortion of the jet from its ideal path. There is 
also in some forms a spill from the buckets, and always frictional 
losses and eddies, which have the effect of lowering the velocity 
and heating up the steam similar to, but toa less extent than, the 
effect in a throttling calorimeter. 

With high steam velocities the skin friction of the fluid passing 
over surfaces such as buckets amounts tv a considerable loss, 
though the exact amount of such losses is unknown. Professor 
Perry says, in ‘‘ Applied Mechanics,” p. 79:—‘‘ Friction in fluids 
is proportional to the speed when the speed is small ; to the square 
of the speed when the speed is greater; and at still greater 
speeds, the friction increases more rapidly than the square of the 
speed. The resistance to motion of a rifle bullet is proportional to 
the square root of the fifth power of the speed.” In the type of 
turbine above described the velocity of the steam is approxi- 
mately twice that of a rifle bullet. 

Dr. Stodola, in his excellent work, ‘‘Die Dampf Turbine,” 
quotes a test by Lewici upon the friction of a 30 horse-power De 
Laval disc in air and vacuum. The turbine was driven by a cali- 
brated motor, and in order to bring it up to speed, the following 
power was required :— 

Resistance. 
Atmosphere. 19-6in. Vacuum. 

Dry saturated steam .. 3:3h.-p.= 11 percent. .. 5 per cent. 

Superheat 300 deg. C. .. 6-25 sy, «ia ae 

In view of these facts, it would seem desirable to avoid high 

steam velocities as much as possible, because of the resulting 
frictional losses. Another reason is the erosive action of the 
steam with high velocities. This is quite serious when the steam 
is initially wet, due to foaming boilers. In this case, matters are 
generally made worse by the moisture generally carrying with it 
various kinds of solid impurities. 
Types of turbines.—Under this heading the author describes the 
Stumpf, Curtis, Zoelly, Rateau, and Parsons turbines, the West- 
inghouse design of the latter receiving by far the greatest amount 
of attention, and the remainder of the paper is devoted to 
accounts of tests made on it. 


Dr LAVAL STEAM TURBINE, 


This paper begins with a definition of the fundamental prin- 
ciples of the De Laval steam turbine, It is a pure impact turbine, 
with a single turbine wheel, carrying one row of buckets, tv which 
the steam is delivered in free jets at the highest possible velocity. 
These steam jets come from stationary nozzles, tapered-so as to 
increase their cross sectional area toward the outlet end of the 
nozz'e, and so calculated that the steam, before leaving the nozzle, 
has fully expanded down to the pressure prevailing in the exhaust 
chamber of the turbine, and has assumed a correspondingly high 
velocity, so that its whole available energy has been transformed 
into kinetic energy. 

The opening depends largely on the nozzle angles. For the De 
Laval turbine a nozzle angle of 20 deg. has been established for 











* This paper will be printed in full in a later issue, 











all sizes of the turbine, the inlet and outlet angles.of the buckets 


are made alike, and are 32 deg. for smaller sizes, 36 deg. for larger 
sizes. With these angles fixed, and taking into consideration the 
thickness of the buckets, it will be found that the best theoretical 
peripheral velocity of the turbine wheel will be about 950ft. per 
second for a steam jet velocity of 2000ft. per second, and about 
2100ft. per second for a jet velocity of 4400ft. per second. 

Contrary to popular belief, there are no reasons, either theo- 
retical or practical, to prevent the building of a safe turbine wheel, 
with a peripheral velocity as high as 2100ft. per second; only 
economical reasons have put a limit to it. In the turbines that 
have been built, the actual peripheral velocity varies between 
about 1400ft. per second in the larger sizes, and about 500ft. per 
second in the smaller sizes. The diameters of the turbine wheels 
are such, in relation to the given peripheral velocities, that the 
speeds run from 10,600 revolutions per minute for the largest size 
to 30,000 revolutions per minute for the smallest size. These 
speeds are reduced approximately 10 to 1 by helical gearing, 
giving driving shaft speeds of 900 to 3000 revolutions per minute. 

The characteristic high velocities of the principal parts of the 
De Laval turbine aiso create some interesting practical problems. 

The authors deal with the factor of safety and the section of the 
rotating disc much as Professor Fitzgerald and others have dealt 
with them in our columns, In spite of speed-regulating mechanism 
and safety stops, a motor of any kind might race. It is therefore 
necessary to provide means for the prevention of serious damage. 
In the De Laval turbine this protection is obtained by reducing the 
thickness of the wheel close to the periphery, which naturally 
decreases the strength of the wheel at this point, the stresses here 
being about 50 per cent. higher than in the rest of the wheel. At 
normal speed the factor of safety at this point of the wheel is 
about 5, consequently the wheel will burst here at about double its 
normal speed, and in such a manner that the rim holding the 
buckets is broken up into pieces, which, on account of their small 
size, are unable to do any damage to the wheel case. At the 
moment the rim leaves the wheel the stresses in the solid wheel 
body are considerably reduced ; at the same time the wheel be- 
comes unbalanced, and as the clearance between the heavy hub of 
the wheel and the safety bearings in the surrounding wheel casing 
is very small, the hub of the wheel will come in contact with the 
latter, which efficiently act as a brake on the wheel, and bring it 
to a stop in a short time, as, with the buckets gone, the steam has 
no effect whatever on the wheel. Exhaustive experiments have 
verified these statements, it having been found that turbine wheels 
without this decrease in section at the outer periphery, having 
purposely been speeded up, would burst through the centre in two 
or three heavy pieces, which, at the high velocity, a wheel case of 
ordinary proportions would not resist. Such pieces have been 
driven through an experimental wheel case of steel castings, 
having walls 2in. thick. With the wheels as made, however, they 
are perfectly safe, and in the event of the rim being striped, no 
damage will result except to the wheel itseif. 

The paper next considers the speed regulation mechanism of the 
De Laval turbines. Thisconsists of a common centrifugal governor 
actuating a throttle valve in the steam supply line of the turbine. 

The peripheral velocity of the gear wheels is about 100ft. per 
second. The pinion is made of high-grade high-carbon crucible or 
nickel steel. The gear wheels are made of soft steel of low carbon. 
The teeth are carefully generated at an angle with the shaft 
centre, and the pitch is very small, ensuring a smooth contact with 
a minimum amount of noise. The gears are continually lubricated, 
but with a very small amount of oil. 

Little is to be said about the bearings. They are all lined with 
white metal. Ring oiling has not proved to be satisfactory for the 
high-speed bearings. The turbine wheel shaft usually vibrates 
slightly, which is communicated to the oil rings ; they then refuse 
to follow the shaft, and consequently do not furnish proper lubrica- 
tion. With the high speed it is very important that the lubrication 
should not be interrupted, as it takes but a short time for the bearing 
to run hot. Wick lubrication has so far proved the most reliable. 

The authors had something to say about the practical difficulties 
which the De Laval steam turbine, like any other radically new 
machine, was compelled to meet after it had been put on the 
market. There has been trouble with the buckets. It has some- 
times happened that one or more buckets have broken, and come 
out of the turbine wheel, but without doing any further damage. 
Generally the turbine, after losing a bucket, can be continued in 
operation, as the turbine shaft is sufficiently flexible to take care 
of the unbalancing, though it is best to take out the turbine wheel 
and replace the buckets. The only explanation of these troubles 
is that the buckets are subjected to vibratory strains of more or 
less unknown origin, as their ability to withstand centrifugal force 
and the action of the steam jet is amply sufficient. In the smaller 
sizes, below 100 horse-power, broken buckets have been very rare. 
In the larger sizes it has been somewhat more frequent. Although 
the causes of bucket breakage are not yet accurately determined, 
it has been possible to remedy the trouble where it has occurred. 
One cause of the undue vibrations of the buckets may have its 
source in the turbine wheel itself, which, if not homogeneous, will, 
under action of the centrifugal force, expand unevenly in different 
directions, thereby unbalancing and causing vibration of the wheel 
at full speed. This trouble has been overcome by replacing the 
wheel. The buckets are also subject to more or less wear due to 
action of the steam. The cause of this is also very difficult to 
determine. It may be that the buckets are chemically affected, 
and that thin films of oxide are blown away by the steam, or it 
may be caused by mechanical wear due to small solid particles 
coming with the steam, such as rust, or scale from the pipes. It 
may also be due to some: electrical phenomena. However this 
may be, it is a fact that wear takes place, and it is very doubtful 
that it can be entirely prevented. It has been found in a few 
cases that buckets have been worn out in a year, necessitating 
replacement. In other cases the wear has been very slight, even 
after a run of four to five years. The wear affects only the steam 
inlet side of the buckets, and will only increase the steam con- 
sumption to a slight degree. The paper terminates with a dis- 
cussion of the uses to which this turbine can be put. 


Curtis STEAM TURBINE. 


This paper is an illustrated history of the Curtis turbine. The 
author states at the end that there has been great difficulty en- 
countered in getting a full test of a turbine of the latest design. The 
firm have, however, recently obtained accurate tests from the first 
new machine as originally designed. The capacity of this machine 
is 2000 kilowatts. It operates a 6600 v. 25 cycle generator at a 
speed of 750 revolutions per minute. It is temporarily installed in 
the General Electric Company’s power station at Schenectady, 
with a surface condenser having 6000 square feet of cooling surface. 
The following are results obtained under different running con- 
ditions. The tests on March 12th and on May lith were made 
upon different machines of similar design. Considering the 
different conditions, the results are consistent. 


March 12th. May llth, 

Load in kilowatts 637 1000 -» 2000 -. 2270 
R. P. M. aghitee 750 750 750 . 750 
Gauge pressure .. 150 160 155 -. 100 
Superheat F. 215 -- 242 242 “oa 
Corrected vacuum 28-2 6. 28-9 28-73 28-1 
Lb. steam used per 

kw. hour -e 20-1 16-3 15-3 16-2 


Such analysis of results as the author has been able to make indicates 
that a different proportioning of certain parts will give a substan- 
tial improvement. 

RaTEAU STEAM TURBINE, 


This paper is in effect a small encyclopedia of the steam 
turbine. In various ways it repeats what has already been 
published in our columns. 

Professor Rateau dealt at some length with a method of using 
turbines which strongly supports Mr. D, Halpin’s thermal 
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storage system, for the utilisation of exhaust steam coming from 
engines working intermittently. This last class of engines, 
which are, of course, usually employe! in installations for the 
working of minerals or for rolling Mills and pile drivers, has not 
until recently been able to benetit by the same advantages as is the 
case with engines working continuously, and this is owing to the 


special difficulties in the application of re agg * plant, multiple | 


expansion, and superheating in such engines. he majority of 
such engines discharge the exhaust freely into the air, and the 
quantity of steam which is thus lost is considerable. 
has given special attention to the interesting problem of the 
employment of such waste steam, and he has obtained satisfactory 
results by means of his regenerative accumulator of steam, com- 
bined with turbines at low pressure, which are themselves coupled 
directly to dynamos, centrifugal pumps, or fans. The regenerative 
accumulator is intended to regulate the intermittent flow of steam 
before it passes to the turbine, and it consists essentially of a 
vessel containing solid and liquid materiais which play the part of 
a fly-wheel for heat. The steam collects and is condensed as it 
arrives in large quantities in the apparatus, and is again vaporised 
during the time when the exhaust of the principal engine 
diminishes or ceases. 
and regeneration of the steam correspond to fluctuations in 
pressure in the accumulator, this pressure rising when the 
apparatus is being filled and descending when it is discharging 
into the turbine. Water which has a very high calorific capacity 
has been used as a heat fly-wheel, but in order to rapidly com- 
municate to a liquid mass a considerable quantity of heat corre- 
sponding to the latent heat of steam to be condensed it becomes 
necessary, owing to the poor conductivity of water, either to 
arrange it in thin layers or to cause a rapid circulation in order to 
increase the surface of contact between the steam and the water 
itself. The first solution of the problem gave rise to the accumu- 
lator with flat cast iron trays in which water is contained in 
shallow vessels arranged one above the other. The second solution 
of the problem gave rise to the accumulator with water only in 
which a rapid circulation was produced by the injection of steam 
into the body of the liquid itself—Figs. 1 and 2. The low-pressure 
turbine, fed by the regular flow which comes from the accumulator, 


Sector cdefgh 


The author | 


The necessary variations for condensation | 


| velocity than this have been in operation since 1897. He 

also disputed the statement that the efficiency of a single 
| wheel is necessarily low, chiefly due to the necessity of 
| employing diverging nozzles which give rise to great loss 
| of energy due to friction. As to the gearing in the De 
Laval turbine, it is not costly, and many of the gears have 
been in operation for over nine years without showing any 
appreciable wear. Mr. Meden also criticised Mr. 
Hodgkinson’s paper, especially in its taking the Pelton 
wheel as an ideal “ because it may be capable of giving a 
complete reversal to the jet, so that the spent fluid may 
issue from the buckets without any velocity.” He did 
not consider that a reversal of the jet represented ideal 
conditions, although a complete reversal of its relative 
velocity may be necessary. Furthermore, a tangential 
jet is only possible if a single stationary element of the 
| elementary turbine of the Pelton type is considered. A 
reduction of 27 to 32 per cent. below the peripheral 
velocity causes a reduction of only 7} per cent. below 
maximum efficiency, so that to meet a convenient design 
a considerable reduction in velocity can be made without 
seriously affecting the efficiency. As to the wear of 
buckets by the steam, buckets showing very little wear 
| have been in use for over one and a-half years under 
steam with an absolute velocity of 4000ft. and relative 
velocity of 2800ft. 

Mr. Sidney A. Reeve said that there had for many 
years been a desire among engineers for an efficiency 
percentage, which should mean something; it should 
mean the relation of what a machine ought to do to what 
it actually does, but this is not given by the thermo- 
| dynamic efficiency. He doubted the accuracy of the 
values given by Mr. Kerr for standard engines of varied 
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RATEAU’S REGENERATIVE STEAM ACCUMULATOR 


and working, for example, between an admission pressure of 15 lb. 
per square inch and a vacuum at the condenser of 27in. of mercury 
—back pressure of 1-6 Ib.—can furnish an electric horse-power for 
about 31 Ib. of steam per hour. In a moderate sized pit, consum- 
ing 13,000 lb. of steam per hour, it is, therefore, possible to 
economise under these conditions about 350 electric horse-power. 
In steel works, where reversible steam rolls are emp!oyed consum- 
ing about 45,000 lb. of steam per hour, it will be easy to develop 
by means of accumulators and turbines an extra output of over 
1100 electric horse-power. 
prime movers are in no way injuriously affected in their working 
by the presence of the accumulator and turbines. This method 


was applied for the first time at Bruay, and the installation has | 
worked most satisfactorily since August, 1902, when it was first | 


put into use. The exhaust steam from a winding engine is first of 


all treated by an accumulator with cast iron trays, and then | 
passes to a low-pressure turbine of 300 horse-power, which | 
A | 
particular feature of this type of installation is the ‘‘ Automatic | 


itself drives two dynamos keyed upon the same shaft. 


Expander,” which comes into use when the winding engine is 


not giving sufficient steam, and also when the engine is not | effect of vacuum were made with dry saturated steam 
| , 


working. This apparatus then permits the admission to the 


turbine of live steam which is passed from the boilers through | 
} vacuum. 


reducing valves; this expander can be adjusted by means of a 


spring, and comes into use as soon as the pressure falls below | 


a pre-determined point. 


After the presentation of the abstracts of the papers | 


some written discussions were read. Mr. F. Hodgkinson 
considered that the record cited by Mr. Emmet was of 


little practical value, being made under such elaborate | 


and uncommercial conditions as 28°73in. of vacuum and 
242 deg. of superheat. 
28in. of vacuum the steam consumption per brake horse- 
power was 11°17 with 180 deg. of superheat, and 12°06 


with 100 deg. As to the Rateau tests, he calculated the | 
efficiency at 39 per cent., instead of the 51 per cent. | 


given by Mr. Rateau ; he also referred to the importance 


of Mr. Rateau’s experiments to determine the value of | 
the specific heat steam at high temperature at other than | 


atmospheric pressures. Experiments in this same line 
are being made in the United States by Professor R. C. 
Carpenter and others. 


lt is desirable to mention that the | 


He himself had tests where with | 


Mr. F. A. Waldron questioned | 


types, and, so far as these engines using superheated 
steam are concerned, he considered the high values due 
to an erroneous assumption as to the specific heat of 
superheated steam. This matter Mr. Reeve has now 
under investigation. He also suggested that Mr. Kerr's 
equations gave an unnecessarily complex idea of the very 
simple computations required to state the cylinder 
efficiency. Mr. Samuel Webber presented some remarks 
on the history of hydraulic turbine design, and he stated 
that, after making the necessary deductions for friction 
and slip, about 85 per cent. is all the potential energy that 
can be expected. The results of 90 per cent., or there- 
abouts, sometimes reported, have never, he believed, been 
duplicated on a second test of the same wheel. 

Mr. Kerr, in replying to Mr. Hodgkinson’s remarks, 
presented a table of efficiencies, &c., for turbines of 
different power and with different vacuua. The tests for 


and those for effect of superheat were made with a 28in. 
The range of gauge pressures was from 
147 lb. to 155 1b. The results confirm previous indications 
| that the potential efficiency decreases for the higher 
vacuum. The chief reason probably is the rapid increase 
|in heat made available by adiabatic expansion. ‘ At what 
point, then, shall we stop adding to condensing surface, 
volume of condensing water, and dry vacuum pump 
capacity in order to gain another tenth of an inch 
vacuum? The answer must involve the whole plant, as 
| the water rate continues to decrease.” Mr. Kerr’s table 
follows :— 
Available 


teat. Potential 


efficiency. 


Load 


Vacuum. : 
acuun vatio: 


5-06 


Turbine. 


400 K.W. ... 1 
” cov "gen! (eek 1 
” ove 27-98... 322-6 ... 6: eee 
1250 K.W. .... 25-07 ... 260-5 ... 70- + eee 
” ose tak 273-3... 6 <3 a 
” ose Gee 1 
2 1 


” 


whether it would pay to run a turbine plant at a very | 


high vacuum; 


surface condensers are used. He has made several tests 
as to superheat in turbine exhaust, and finds that under 


proper conditions the temperature of the exhaust does | 


not vary more than one or two degrees either way from 
the theoretical temperature of the vacuum, with loads 
varying from 0°75 to 1°25 of the nominal capacity of the 
generator. 

Mr. Meden, one of the joint authors of the paper on 
the De Laval turbine, showed that, although Mr. Rateau 
had stated in his paper that it is practically impossible to 
construct a turbine to run at a peripheral velocity above 
1200ft., as a matter of fact, turbines running at a higher 


he has obtained 29}in., but thought it | 
inexpedient to attempt anything higher than 28in. where | 


MOD WK oi. 56 O 2. S226. 68-1 ... Is 
Aes aNd ae |. ae, Ee 
os on + Ask 180 36 67-5 ... 1: 
Professor Storm Bull, of the University of Wisconsin, 
| objected to the character of some of the papers, which 
| purported to be of a scientific character, but were really 
| of a commercial character, each with a special pleading for 
| a certain make of turbine. He thought it would have 
been better to omit much of the theoretical part, and to 
| present the papers openly and avowedly as descriptions 
| of the various makes of turbines. 
| Mr. George I. Rockwood, however, hoped that the 
| papers would serve to cause a “trade discussion ” of the 





subject, apart from several theories and considerations. 
While the steam engine is more economical of steam 
than the turbine has yet shown itself to be at full load, 
yet the efficiency of the latter is higher when reckoned by 
the money expended for horse-power returned. As to the 
vacuum question, he doubted whether a saving of 8 or 
4 per cent. on the total coal consumption would pay for 
the trouble of running a double-cylinder dry-air pump and 
the cost of buying a surface condenser. He believed*the 
jet or injector condenser to be more desirable than the 
surface condenser for ordinary cases—especially in mill 
work—on account of its cheapness. The steam turbine 
is peculiarly satisfactory as a condenser feeder, because 
it does not admit air, and has no valve stems or piston 
rods to leak. We quote the remainder of Mr. Rockwood’s 
remarks :—“ Nearly eighteen years ago, the late Mr. 
Wheelock impressed it upon me that it was very desir- 
able to have a very large exhaust pipe—as compared 
with current practice —where you were exhausting to 
the atmosphere; but that, on the contrary, you might 
get along with a much smaller exhaust pipe than was 
customary if you were exhausting t> a condenser. When 
Mr. Wheelock built the Chicago tramway engines, he 
provided very large atmospheric exhaust pipes, having an 
area three to four or five times the area through the 
exhaust valve, and his engine was the most economical 
of its day. I have had some experience with the vacuum 
condenser, asapplied to Wheelock engines and Wheelock 
condensers. I hada 12in. and 30in. by 48in. engine, which 
would naturally have had a 12in. exhaust pipe; it was 
to supplant an old engine where there was an 8in. con- 
denser in place, and an 8in. exhaust pipe not less than 
60ft. in length. I left the condenser in and found, to 
my surprise, that I had 13 lb. of vacuum realised in 
the low-pressure cylinder with that Sin. condenser on 
a 225 horse-power Wheelock engine. I rigged up a 
mercury column, connecting it at the condenser, and at 
intervals along the exhaust pipe, and, finally, into the 
bottom of the condenser cylinder, and the greatest differ- 
ence I could see between the attachment to the con- 
denser and its attachment to the cylinder was not over jin. 
Again, I built a high-speed engine several years ago which 
had rather a small exhaust valve, and this engine would 
give from 21b. to 241b. back pressure upon exhausting 
into the atmosphere, and it would give a pressure in the 
cylinder, when exhausting into the condenser, that was 
not discernably different from that in the condenser. 
For that reason I believe that the modern turbine theory 
is wrong where it claims it is necessary to have these 
enormous exhaust pipes, if a low vacuum is to be realised. 
For instance, the Curtiss turbine opens out at the 
bottom as big as the top of the condenser that is attached. 
I have on my turbine a Sin. inlet pipe and a 20in. 
exhaust pipe, and I have actually provided for a 16in. 
pipe. In other words, there is some theory of the friction 
of steam passing into the vacuum that is not explained 
by the mere rapidity of the flow of the steam over the 
surface of the pipe. We know that if you carry thesteam 
vacuum down from a medium to a very low vacuum you 
will very rapidly increase the volume of the steam. My 
point is that we know by practical experience that the 
friction of the steam in passing through the exhaust pipe 
is not increased in proportion.” ’ 

Mr. D. S. Jacobus thought it rather remarkable that a 
comparison of the various tests for the different steam 
turbines given in the papers presented showed results 
practically the same. While there is a difference, it is 
within what would be obtained in making tests on the 
different wheels. Therefore it would seem to be 
dangerous to trust too much to refined theories of what 
wheels should be most efficient when the practical results 
work out so closely. Mr. Rateau states in his paper that 
the efficiency of one class of wheels is 20 per cent. lower 
than that of another, but practical results do not 
confirm this. 

Mr. H. L. Doherty thought that engineers are anxious 
to know about the broad features of the steam turbine 
without regard to the manufacturer's interests, especially 
as to the relation of the steam turbine to other prime 
movers. He also desired a classification of steam 
turbines along rational lines. 

Mr. H. H. Suplee spoke in regard to steam jets, and 
said that last summer he discussed this matter with Pro- 
fessor Stodola at Zurich, who had recently published his 
book, but was still conducting a number of experiments 
on the behaviour of steam jets with diverging and con- 
verging nozzles. He was obtaining very surprising 
results. There is no doubt that there are many swirls 
and eddies in a jet of steam, as in a jet of water, and 
Professor Stodola thought that it was yet too soon to 
formulate any definite theory as to the behaviour of 
steam jets. 

Mr. George W. Hollis did not think that the friction 
due to high velocity of the steam detracted much from 
the efficiency. This friction, whether in the nozzles or 
the blades of the turbine, will act by keeping up the tem- 
perature of the steam to prevent condensation in the 
turbine. If that is the case, the amount of friction may 
be neglected, whether the steam is expanded in one stage 
or in several stages, and this seems to be an argument in 
favour of the multiple-stage expansion turbine. 

Mr. Alexander Dow, speaking from the standpoint of a 
buyer of turbines, said that he thought the steam turbine 
is suffering seriously from its friends. It is afflicted with 
too much theory, and it is discouraging for a man who 
believes in them to be told that they require a condensing 
equipment which involves more study and consideration 
than the turbine itself. He doubted this, and also 
remarked that while the theory of the high vacuum is 
correct, there is not much money in it. There are at 
least two good types of turbines on the market in the 
United States, and the question is whether either one is 
any better than the other. We quote Mr. Dow's 
remarks in regard to condenser equipment as follows:— 
“We who are in the electric business know what 
reliability means, and we have sacrificed a good deal to 
reliability. The double-cylinder dry-air pump is put on 
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because managers feel that it will ensure reliability of 
service. Some of us say so when we recommend that 
it be put on, but we say under our breaths that it will 
allow the engineman to be a little bit lazy in looking for 
leaks. I do not think we need it, and I am not putting 
it in. I look upon it officially as a concession to relia- 
bility, but unofficially I look on it as something to cover 
up and protect my customers from the slackness of my 
engineman. Incidentally, the presence of the air pump 
in many cases is a confession of the inefficiency of the 
ordinary air pump. We too often forget that our air 
pump should be an air pump; we sometimes think that 
its chief function is to remove the water of condensation, 
and the turbine engineers have reminded us that 
the name “ air pump” means exactly what it expresses. 
I do not believe we need big condensers. In many cases 
the ejector condenser will answer the purpose. There is 
no question that it is reliable, and it is certainly cheap. 
It is not so well known and appreciated in the United 
States as it should be. In many cases the syphon con- 
denser is desirable, but this has not been entirely accept- 
able because of the fact that it depends for its compara- 
tive efficiency upon the utilisation of the vacuum for the 
lifting of the water. Any disturbance of the lifting 
service tends to a sudden disturbance of that vacuum. 
In other words, a man has to run his circulating pump 
for a syphon condenser at a speed which will deliver a 
sufficient supply of water without the assistance of the 
vacuum in the condenser. In ordinary commercial work 
that would not be necessary. In practice it has been 
found to be absoluely necessary in certain classes of 
electrical work, where the loads vary. In many cases 
the dry-air pump has been added to the syphon condenser 
merely to obviate the possibility of a loss of vacuum due 
to a sequence of initial disturbance in the electrical 
system. If, however, we will use the turbine with a 
common-sense condenser equipment it may be in many 
respects, and necessarily is, a surface condenser; but 
there are three points which will account for the extra 
inch or two inches obtained at the cost of very compli- 
cated installation. First, use water that is free from 
intrained air or gas in solution ; secondly, have the piping 
tight ; in my observation, as I have said before, the dry- 
air pump covers up negligence in the care of the piping; 
thirdly, and last of all, have small air-pipe clearances. 
These three things together will in many instances secure 
you the 26in. or 27in. that represent standard good 
practice, and with a reasonable allowance for the con- 
densers will secure the 28in. that the turbine engineers ask 
for, and which is certainly desirable with turbines.” 

Mr. Charles B. Rearick thought that the point of 
vacuum to be attained is a matter for the engineer to 
determine. If he has a condition where fuel is very low 
in cost he can afford to put in a plant at low cost and 
sacrifice economy. But if his fuel is expensive he can 
well afford to spend a little more money for his con- 
denser. The De Laval turbines are particularly adapted 
for cago a pumps, which is a matter of importance, 
because such pumps are usually low in efficiency. The 
high speeds obtainable with the steam turbine enable 
higher efficiency to be attained for certain lifts than can 
be attained by ordinary engines. He instanced 
efficiencies as high’ as 75 per cent. obtained in tests 
made, not by manufacturers, but by such prominent 
engineers as Professors Denton and Kent. 

This closed the discussion, which had lasted until a 
late hour. 

(To be continued.) , 
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DIRECT CASTING FROM THE BLAST 
FURNACE. 
ALtHoucu the practice of making iron castings to 
pattern with metal taken directly from the blast furnace 
ig more or less in use in most iron works in the pro- 
duction of rough and simple objects required for current 
works purposes, it has practically ceased to be of import- 
ance in the manufacture of more complicated and stronger 
castings for structural and other uses where more exact 
demands have to be met, and remelting carefully 
assorted metal mixtures in the cupolas is necessary. 
Having regard to the large developments and improve- 
ments that have taken place in modern foundry practice, 
it is interesting to record a revival of the older practice 
with very considerable improvements which has lately 
been effected in Northamptonshire by the Northampton- 
shire Direct Iron Castings Company, whose foundry, 
adjacent to and connected with the Irthlingborough 
Ironworks of Messrs. T. Butlin and Co., was formally 
started on Friday, June 24th, by the Right Honourable 
Lord Lilford, the ceremony being attended by a 
large number of visitors, including the Mayor and 
other members of the Corporation of Northampton, 


and the Northamptonshire County Council, the 
consular representatives of the Spanish and South 
American Governments in the district, the chief 


engineers and managers of the Midland and Great 
Northern Railways, and several representatives of the 
Iron and Steel Institute and other technical societies and 
of the technical Press. The ceremony, which was 
exceedingly simple, consisted mainly in the presentation 
of a silver key by Mr. W. H. Butlin to Lord Lilford, 
who, in a short address, declared the foundry to be 
opened, and the company then proceeded to inspect the 
works, the details of the process being explained by 
Messrs. Butlin and the members of the staff. The inspec- 
tion was followed by a luncheon, which, with the subse- 
quent speeches, occupied the greater part of the after- 
noon, the larger number of the visitors returning to 
London at 6.30 p.m., after an excezdingly interesting 
and agreeable visit. 

The new departure is the outcome of a continued series 
of experiments carried out by Mr. W. H. Butlin, the head 
of the firm, as to the possibility of converting a portion 
of the make of the furnaces into castings, instead of 





meyely running it into the pig beds and selling it as pig 
iron for conversion in other foundries, and so to take 
advantage of the position of the works, which are only 
63 miles from London, or little more than half the 
distance of South Staffordshire from the same market. 
These experiments having proved successful, numerous 
objects, including hot blast stove pipes and wheels for ore 
and coke barrows, having been regularly made for some 
time, it was decided to create a special establishment for 
carrying out the process on a larger scale, which is now 
engaged in the production of tubbing segments for the 
tunnel linings of the London underground railways. 

The arrangements and appliances of the foundry, 
though perfectly efficient, are of a very simple kind. The 
Peas el include four blast furnaces, 50ft. high and 15ft. 
in the boshes, the effective height being reduced away by 
the ring main, which draws off part of the waste gases 
about 10ft. below the throat, the remainder finding their 
way through the top of the column of materials in the 
stack to burn away at the tunnel head. The blast, 
heated in iron pipe stoves giving a maximum heat of 
450 deg. to 500 deg. Cent., is supplied by two fine vertical 
direct-acting engines by Messrs. Tannett Walker and Co., 
the working pressure being 2 |b. to 24 lb. per squareinch. The 
ore is the well-known Northamptonshire oolitic ore,-a 
somewhat argillaceous and poor brown iron ore resulting 
from the oxidation of a ferruginous condition of the 
inferior oolitic limestone which in some instances appears 
in the unchanged form of greenish grey kernels within a 
variegated casing of brown and yellow rings, recalling the 
unweathered condition of the Cleveland irenstone, or the 
“grey”? minette of Luxemburg and Lorraine, but as a 
rule it is fully hydrated,and contains hygroscopic water 
in addition. The working of this ore dates back to the 
year 1852, the first pig iron having been smelted by the 
father of the present head of the firm, the late Mr. 
Thomas Butlin, in that year, at the East End Works in 
Wellingborough, a group of furnaces a short distance 
from the present works, which were dismantled several 
years ago. A sample of the first cast is preserved as a 
precious relic in the office. The ore is mostly smelted in 
the condition as received from the workings, oniy a small 
portion being subjected to calcination, which is done in 
open heaps with a minimum quantity of small coal, 
the object being to dry and dehydrate the ferric 
hydrate without raising the temperature sufficiently 
to cause scorification with the earthy matter present, 
and this, judging by the results seen on the 
ground, is very completely effected. The average 
yield of the ore charge is about 38 per cent., but 
in order to keep the alumina in the slag down to 
about 15 per cent. a notable quantity of limestone flux— 
a white oolitic stone from the neighbourhood—is required, 
the amount of slag made being about 30cwt. per ton of 
metal. The fuel consumption—about two-thirds coke, 
and one-third hard Yorkshire coal—is at the rate of 
224 cwt. per ton, taking the coal at its equivalent value 
in coke, and the output of the two furnaces in blast is 
about 700 tons per week. The make is principally foundry 
iron, having the following principal constituents of im- 
portance :— 


Graphitic carbon ... 2-85 
Silicon 1-92 
Sulphur 0-10 
Phosphorus . 1-19 
Manganese... .. 0-24 


The slag, which is remarkable for its high proportion of 
alumina, is kept as nearly as possible to the following 
composition :— Silica 32—33, alumina 15, lime 40—48 per 
cent. 

Owing to the c'rcumstance that the oolite and lias dis- 
tricts are deficient in hard rocks suitable for road making, 
the iron works are in the fortunate position of being able to 
dispense with a slag tip. The cinder as it runs from the 
furnace is moulded into rectangular blocks of about 
13 cwt. in side-tipping cast iron bogies, which chill 
rapidly. The blocks, when subsequently cooled, are 
roughly broken by hand and passed through a Blake 
rock breaker, with drum sizing sieves, which reduces the 
bulk up to road metal or railway ballast size, the finer chip- 
pings finding a use as ballast in making granolithic slabs, 
and a considerable quantity has also been used in decora- 
tive moulded work of the North British Hotel at the 
Waverley Station in Edinburgh. 

For the purposes of the new foundry, the casting 
channels have been extended beyond the pig beds of the 
furnaces to the side of asunk pit containing the receiving 
ladles, which vary in capacity from 3} tons to five tons, 
and are taken away by a locomotive crane running on a 
line of railway to the foundry. This is a rectangular 
building about 100ft. by 45ft., open at the ends, with a 
railway running through the middle, with a clear floor 
space for the moulds on either side, the manipulation of 
the ladles being effected by differential pulley block 
tackles mounted on traversing bogies running on over- 
head joists. The castings, tunnel rings for the Great 
Northern and Strand Railway, are made in ordinary 
sand, the moulding being done in a room adjacent to the 
foundry. They are segments of something less than one- 
sixth of the complete ring of 11}ft. in diameter, jin. 
thick in the body, and lin. in the flanges, which are 
43in. deep radially, the weight being from 3 cwt. to 5 cwt. 
The metal is required to bear a stress of 28 cwt. 
applied to the middle, when cast into a bar 2in. by lin. 
in section, and 8ft. 6in. long, when supported on bearings 
3ft. apart. The large ladle, on its arrival at the foundry, 
is lifted by the crane to a sufficient height to enable its 
contents to be poured into the smaller distributing ladles, 
from which the moulds are filled in the usual way. The 
castings when removed from the moulds are drawn 
by the crane at the lower end of the house to the finishing 
shop, where the outer faces of the radial flanges are 
faced up to dimensions by specially designed tools made 
by Messrs. Kendall and Gent, having beds curved to the 
shape of the finished ring, upon which the segment is 
accurately placed and temporarily secured by bars passed 
through the bolt holes in the end flanges, and the sides 








are planed down simultaneously by rotating cutters 


mounted on slide rests. Each tool hasten cutting chisels 
made of A.W. high-speed tool steel, and the entire opera- 
tion, apart from the time required for adjusting the 
segment, can be done in seven minutes, the surface 
operated upon measuring 20in. by 5in. on either side. 
The finished segments are removed from the planing 
machines by the crane and deposited on a pair of rail 
bearers with a coal fire below, which brings them up to 
the necessary heat for receiving the protecting coat of 
blacking, which is done by immersing them in a tank 
containing Dr. Angus Smith’s bituminous mixture as 
used for varnishing water pipes. The arrangements, 
although comparatively simple, are remarkably well 
planned and efficient. The present output is about 
100 tons of castings per week. 








ELECTROLYTIC METHODS OF TREATING 
TIN SCRAP. 

Introduction.—The electrolytic treatment of tin scrap 
and of tin slags has become, in recent years, a well- 
established and progressive minor electro-metallurgical in- 
dustry. According to recently published reports, Germany 
possesses eight factories operating such processes, and treats 
30,000 tons of tin scrap annually in this way. Since the 
average amount of tin, in this hitherto wasted material, is 
only about 3°5 per cent., the 30,000 tons of scrap are reduced 
to under 1000 tons of tin when the recovery is completed. 
But the iron remaining after the tin has been stripped from 
the cuttings and scrap is in some cases sold for re-smelting, 
and the total value of the annual production of this industry 
in Germany is therefore well over £120,000. Electrolytic 
recovery works for treating tin scrap have also been erected 
in Austria, in England, and in America, and the industry is 
therefore worthy of the attention of readers of this paper. In 
the following article details will be given of all the processes 
which have attained industrial trial, followed by some 
remarks upon operating costs and upon the future of the 
industry. 

The Claus process.—This process is protected by patent 
No. 297 of 1895, and a company was floated in London in 
August, 1896, to work the Claus process upon a commercial 
scale. As described in the Patent Specification, the tin scrap 
was employed as anode material, in a bath containing 
sulpho-stannate of sodium as electrolyte, of specific gravity 
1-070, and heated to about 90 deg. Cent. A current density 
of 10 ampéres per square foot was recommended; the cathode 
material was not specified. Should the deposited tin contain 
antimony or arsenic, these impurities were to be removed by 
a second electrolytic treatment, in which the tin first de- 
posited was employed as anode, in a bath composed of dilute 
hydrochloric acid, containing hyposulphite of soda. Under 
such conditions of electrolysis, the antimony and arsenic 
were said to be precipitated as sulphides, and only the tin 
was deposited in the metallic state at the cathode. As 
already stated, the Claus process was operated industrially in 
London about 1898, but nothing has been heard of the process 
for several years, and, we believe, the works were closed 
owing to lack of financial success. 

The Garcia process.—This process is protected by patent 
No. 18,726 of 1890. A pure solution of ferric chloride 
was employed for dissolving the tin from the scrap, 
this operation being carried out without the aid of the 
electric current. Several methods were given by the 
inventor for preparing this solution of ferric chloride from 
the residues left after dissolving the tin; and stress 
was laid—wisely—upon the great importance of obtain- 
ing a pure product, in order to maintain the solutions 
intended for electrolysis in a suitable condition for producing 
good deposits of tin. The cuttings were contained in crates, 
holding 250 kilos. each, and solution of the tin was obtained 
by immersion of the scrap in the hot ferric chloride solution, 
three minutes being said to be adequate for this operation. 
The solution of ferric and stannic chlorides obtained in this 
way was then filtered, carbolic acid and sulphuric acid were 
added in proportions definitely stated in the patent specifica- 
tion, and electrolytic deposition of the tin was then carried 
out with anodes of carbon and cathodes of lead. The 
deposited tin was washed with water, and finally with 
petroleum, before casting into ingots. The Garcia process 
was worked in London about 1891, but was not a success ; 
probably the cost of the carbolic and sulphuric acid added to 
the electrolyte being the cause of financial loss. 

The Gelstharpe process.—This process is protected by 
patent No. 2282 of 1901, and has been operated upon a 
commercial scale in Manchester. The cuttings, packed in 
wooden crates, each holding 561b., were employed as anodes 
in a bath containing a 1°25 per cent. solution of hydrochloric 
acid, with a small amount of sulphuric acid, as an electro- 
lyte. Tinned sheet was used as cathode material, and the 
deposited tin, after washing, was melted in a furnace of 
special design. The iron remaining after removal of the tin 
was worked up into crystalline ferrous-sulphate. Fig. 1 is a 
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Fig. 1—THE GELSTHARPE VAT 


sectional plan of the Gelstharpe vat, containing two anode 
crates (n') and four cathodes (d.) This process was operated 
at Manchester during 1901, with a small plant, and 60 tons 
of cuttings and scrap were passed through the recovery 
operation. “A direct-current dynamo, producing 1500 ampéres 
at five volts, was employed for current generation, and four 
stripping tanks, worked in parallel, formed the depositing 
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plant. We are unable to say whether this process has under- 
gone industrial development; but it will be apparent from 
the figures given in the concluding section of this article 
that none of the processes using acid, or a mixture of acids, 
as an electrolyte, and producing ferrous-sulphate or chloride 
as a by-product, can hope for permanent success. 

The Goldschmidt process.—This process has been operated 
in Germany for some years at the old-established chemical 
works of Th. Goldschmidt, at Essen-on-the-Ruhr. No details 
of the process—which has not been patented in England—as 
worked at Essen are available for publication. It is believed 
to be, however, an alkaline process—sodium hydrate being used 
as an electrolyte, and the tin scrap, contained in iron baskets, 
being made anode in this solution in the usual manner. The 
tin-recovery works at Essen have been very successful ; 
the plant has been more than once enlarged, and the present 
capacity is reported to be 50 tons of scrap per day, equal to 
15,000 tons per year of 300 working days. 

The Leaver process.—This process is undergoing develop- 
ment at Swansea, in South Wales, a company named the 
British Electric Separating Company having recently been 
registered for this purpose in London. No details of the 
process are available for publication, patent No. 11,312 of 
1901, in the name of H. A. Leaver, being for a non- 
electrolytic process of recovery. The latest information is 
that this company is undergoing reconstruction, and that 
the capital is being increased to £30,000. 

The Smith and Gutensohn process.—This process is 
protected by German patent No. 12,883, and has been 
tried in Milan, Italy, and in London. The scrap was 
packed in wooden trellis-work baskets, and was immersed in 
an electrolyte composed of dilute sulphuric acid (1 in 10) and 
tin sulphate. The scrap was made the anode, and tinned 
copper sheets were used as cathodes, the distance separating 
the anode and cathode being 4in. An electromotive force 
of 1:9 volts was required, with a current density of 
ampéres. The iron dissolved in this electrolyte as well as 
the tin, and after seven weeks’ use it became fully saturated 
with ferrous-sulphate. As already stated, this process 
received industrial trial in London and in Milan, but in 
neither case was permanent success attained. The failure in 
Milan, between 1885 and 1890, was attributed by Dr. Smith 
to bad management and lack of capital ; and as the tin scrap 
was said to cost practically nothing in that city, this surmise 
may have been correct. In London, where the process was 
tried in 1890, the failure was reported by the same authority 
to have been due to the high cost of the scrap, as delivered in 
the works. ' 

Other processes.—A number of works and simall plants have 
tried electrolytic processes for the recovery of tin from 
tin scrap and cuttings, which do not appear to have been 
patented. A French plant was reported to be using a sul- 
phuric acid process some years aZo; both the tin .and iron 
being dissolved, and the tin electro deposited, while the iron 
was recovered as ferrous-sulphate. A plant using eight 
horse-power was erected for this trial, but it is unlikely that 
it attained any commercial success. At the Electro-metal- 
lurgical Works of Nikolajev at Nijni-Novgorod in Russia, and 
at Crefeld in Germany, electrolytic processes are reported to 
b2 in use in which tin scrap is employed as raw material. 
At the latter place tin chloride is produced for use in the 
silk works of the locality. No details of these two processes 
are, however, available for publication. In 1901, the Electro- 
lytic Tin Recovery Syndicate was registered in London 
with a capital of £10,000. The process which this syndicate 
was to purchase and work was said to have been patented 
and tried with success upon a commercial scale. A plant 
capable of dealing with 50 tons of tin scrap per month was to 
be erected. No further details of this company or process 
have been published, however, and it is not known in whose 
name the latter has been patented. 

Several new electrolytic tin recovery works have also been 
erected recently in Germany and Austria, and it is believed that 
all of these are employing the alkaline process of recovery, first 
patented by Beatson—in British patents No. 11,067 of 1885 
and No. 12,200 of 1890. “In these patents Beatson described 
a process for recovering tin from tin scrap, in which hot 
caustic soda solution of 1°210 specific gravity was employed 
as the electrolyte, and the tin cuttings and scrap, contained 
in flat oblong boxes, with perforated sides, were used as the 
anode material, Fig. 2 is a sectional elevation of the Beatson 



































Fig. 2—THE BEATSON VAT 


vat, ccce being the anode boxes, filled with cuttings, and 
d ddd the cathodes of thin iron sheet. In order to refine the 
tin obtained as a powdery grey deposit on these cathodes 
Beatson subjected it to an electrolytic refining operation in a 
second vat, shown in Fig. 3. In this the tin, pressed into 
cakes, was used as anode material, ii, and a strong solution 
of stannous chloride or sulphate was employed as the elec- 
trolyte. In order to obtain the tin as a dense deposit a 
revolving cathode g was employed in this vat, in conjunction 
with a pressure roll. The tin obtained as a deposit on g was 
finally melted and cast into ingots. 

The alkaline process has undergone certain modifications 
at the hands of those who are now employing it, but in its 
essential features it is practically the same as that patented 
by Beatson over nineteen years ago. As worked at Pfaff- 
stiitten, and other places in Germany and Austria; a solution 
containing from 10 to 20 per cent. of caustic soda is employed 
as the electrolyte, at a temperature of between 60 deg. and 
70 deg. Cent., and a current of 800 ampéres at 8 volts is said 
to suffice to strip 10—12} tons of cuttings and scrap per 
week. With scrap containing 7 per cent. of tin, an E.M.F. 
of 1-5 volts is required for each pair of electrodes. This 
electrolyte only dissolves the tin; the iron is left practically 
unattacked, and in a condition suitable for smelting opera- 
tions. The Bremer Metallwerke, at Hemelingen, in Ger- 





many, and the Chem. Fabrik Elektron of Pfaffstiitten, 
and the Chem. Fabrik Schefftel of Floridsdorf, in Austria, 
are employing this process for stripping tin from tin scrap ; 
while in England the firm of Batchelor and Co., of Birming- 
ham, and two other firms are carrying on similar works. No 
details of the processes used in the latter are, however, 
available for publication. 

An electrolytic process in which tin slag isemployed as raw 
material in place of tin scrap is operated at Tostedt, in 
Germany, by the firm of Robertson and Bense. This process 
is described in English patent No. 14,325, granted to E. 
Bohne, and depends upon treatment of the granulated slag 
with dilute sulphuric acid, and upon recovery of the 
dissolved tin from this solution by electrolytic deposition. 
The silicious slag residues, which still contain tin, are used 
to form the hearths of the smelting furnaces, and this tin 
thus enters the process again at another stage. 

Operating costs—The cost of the electrical energy 
required to deposit tin from the sodium stannate solution 
obtained when tin scrap is employed as anode in a bath of 
sodium hydrate, is comparatively of little account when one 
bears in mind the value of the recovered tin. Thus a current 
of 10 ampéres at 14 volts will deposit 11.12 grammes of tin 
per hour from a sodium stannate solution at 70 deg. Cent. 
with tin anodes; and 1 kilowatt-hour will, therefore, yield 
733 grammes of tin at the cathode. 

Taking an average energy efficiency for the alkaline 
recovery process of 60 per cent., we find that 1 kilowatt-hour 
will yield 440 grammes tin, or that 2500 kilowatt-hours will be 
required to yield 1000 kilogs. (1 metric ton) of pure tin. 
Assuming the cost of power to be 1d. per kilowatt-hour, the 
cost of electrical energy per ton of recovered tin, is found to be 
only £10 8s., or less than 9 per cent. of the present market 
value of the metal. 

The sodium hydrate employed as electrolyte can be used 
for a lengthened period before the accumulation of impurities 
in it necessitates its renewal, and therefore the actual 
running costs of the alkaline electrolytic tin recovery process 
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are remarkably low. The difficulties of the process arise 
chiefly in connection with the working up of the deposited 
tin. This deposit is spongy in character, and is therefore 
troublesome to deal with, in the after melting operations 
necessary in order to obtain the tin in ingot form. No details 
have been allowed to leak out concerning the methods used, 
but it would seem probable that the spongy tin is first sub- 
jected to mechanical pressure, and is then melted in the 
presence of some inert gas or ina vacuum. Some loss of tin 
in the form of oxide or dross is likely to occur in the process. 
However, even when allowing 10 per cent. for the losses 
incurred while obtaining the deposited tin in ingot form, the 
alkaline electrolytic tin recovery processes ought still to yield 
a handsome profit, when the cuttings and scrap are obtained 
at a reasonable cost for collection and carriage, and when a 
market can be found in the locality for the remaining iron. 
The acid tin-recovery processes are less favourably situated as 
regards running costs, for the acid is not renewed, as in the 
case of caustic soda, but is used up in dissolving the iron, and 
the saturated solution of ferrous-sulphate or chloride ulti- 
mately obtained is not likely to prove a very valuable by- 
product. Since tin scrap contains on the average only 
3°5 per cent. tin and 96°5 per cent. iron, much more ferrous- 
sulphate than metallic tin is produced by the acid process. 
Assuming that only 50 per cent. of the iron is dissolved by 
the acid for each ton of metallic tin recovered, at least 29 tons 
of scrap will require to be worked up, and 70 tons of crystal- 
line ferrous-sulphate will be produced per ton of recovered tin. 

The market for ferrous salts is, however, limited, and this 
fact explains the failure of many of the acid tin recovery 
processes which have received industrial trial. 

The future of the industry.—The alkaline electrolytic pro- 
cess for recovery of tin from tin scrap and cuttings is one 
which is likely to expand into an industry of considerable 
importance. In most large cities the collection and sorting 
of the refuse and garbage will in time be carried on under 
municipal control ; and as the use of tin cans for foods is 
now so general, the amount of tin that could be obtained 
annually from the rubbish and garbage of our modern cities 
is much larger than is yet realised. The present methods of 
collection and despatch of this tin scrap to the German and 
other foreign recovery works are, however, costly, and it 
seems probable that the line of future development will be in 
the direction of tin scrap recovery plants worked as an 
adjunct of all large municipal electric supply stations. These 
plants would help to provide the electrical engineer with a 
day load for his plant, and would only require a chemist and 
a few labourers for their operation and control. 

Since the plant would draw only upon the local supply of 
tin scrap and cuttings, the charge for collection and cartage 
would be low ; and a tin scrap recovery plant working under 
such conditions would be more likely to yield a profit than 
under the present arrangements in this industry. 

There is reportéd to be a steady export of tin scrap and 
cuttings from the Atlantic ports to Antwerp for the supply 
of the German works, and the scrap’ in New York was stated 
in 1898 to be sold at 5 dols. per ton. In Liverpool, on the 
other hand, we have been informed recently that tin scrap 
can be had at the municipal depét for 3s. 6d. per ton, and 
that some difficulty is found in disposing of it, even at this 
low price. 

That many of the works have found some difficulty in 
obtaining adequate supplies of the raw material for the 
process is, however, proved by the fact that two of the 
German works and one French works have been compelled to 
shut down from this cause, and Messrs. Batchelor and Co., 





of Birmingham, recently stated in this paper that they 
experienced considerable ditticulty owing to the foreign 
competition for tin scrap in this country. The cost of 
freight must add, of course, considerably to the cost of the 
scrap used in the German and Austrian works, and it is 
therefore in the highest degree improbable that the 
industry will remain, as at present, practically a German 
industry ; or that the United States, England, and France, 
will continue to send tin scrap and cuttings to Germany for 
electrolytic treatment. 

The electro-chemists and municipal engineers of this 
country might, therefore, with advantage, give their 
attention to the industry, and inquire into the possibility of 
starting such plants in their own neighbourhoods and 
localities. 








REGULATIONS FOR NAVY TARGET PRACTICE, 
U.S.A, 


SecRETARY Moopy has issued a special order comprising the new 
drill regulations prepared by Rear-Admiral Converse, Chief of the 
Bureau of Ordnance, in consultation with Rear-Admiral Taylor, 
Chief of the Bureau of Navigation, which was considered necessary 
in view of the recent accident on board the Missouri. The special 
order follows :— 

Supplementing special order No. 44, dated October 31st last, the 
following instructions are issued for the guidance of the naval 
service :— 

(1) Recent experience in target practice has demonstrated that 
there is present in the chamber of all guns an inflammable gas, 
which, under certain conditions, may constitute a danger in ignit- 
ing exposed charge while the gun is being loaded for the next 
round, 
(2) The sponging of all broadside B.L. guns using cartridges 
that are unprotected by metal cases is deemed to be necessary. In 
case of guns of this class the combined sponge and rammer will be 
used, with the bristle head dampened with water. The sponge 
will be entered in the chamber immediately following the shell, 
and will be shoved home as far as the shell, when seated, will 
permit, and then will be withdrawn. When the gun is sponged in 
this manner it is not possible for inflammable gases or bits of burning 
powder bags to remain in the powder chamber to endanger the 
ignition of the charge. 

(3) In the case of large calibre guns, where sponging from the 
chamber is impracticable, the danger from flare-backs, or from the 
eee of inflammable gases, or bits of burning material in the 

pore after firing, must be avoided by making sure that all parts of 

the bore are clear before the charge for the succeeding round is 
hoisted above the turret floor. In order to make sure that all 
danger of a premature ignition of a charge while being loaded has 
passed, a sufficient interval of time must be allowed to elapse after 
the breech plug is open for the gas and smoke in the chamber and 
bore to dissipate ; and the ammunition car shall not be hoisted to the 
loading position until after it has been determined by careful in- 
spection that no burning residue remains in the chamber, and that 
a clear view through the gun shows the chamber and bore to be 
free from gas. 

(4) When adequate mechanical means haye been fitted for the 
purpose of promptly cleaning the chamber and bore of all gas, 
fragments of powder bags, &c., and when, after satisfactory trials, 
the sameshall have been approved officially by the department, the 
foregoing precautions may be dispensed with ; butinnocase willany of 
the precautions be omitted while using any extemporised blowing 
appliance, or when the approved appliance is not working at the 
standard pressure for which it was designed. 

(5) The sponging of guns using fixed ammunition, where the 
cartridge bag is protected by metal cases is not deemed to be 
necessary, but, before stowing the empty cartridge cases below, 
steps must be taken to free them from all inflammable gases. This 
can best be done by laying the cases on their sides, and by testing 
each one for the purpose of gases, by inserting a lighted taper in 
each case as far as the bottom, thus setting fire to any inflammable 
gases consuming them. 

(6) Under no circumstances shall the material of the cartridge 
bags or strengthening tapes be added to without authority. Should 
it be necessary to stiffen the charges additional tapes will not be 
used ; but, if necessary, the old tapes will be retired or replaced by 
new tape. 

(7) The magazine flap doors of only such magazines as are being 
used to supply charges shall be opened, the flaps, in all cases, 
being down, except during the times of actual passage of the 
sections of the charge through the door. 

(8) There shall not be exposed—removed from the tanks—at one 
time in all the magazines in use more than one charge for each 
ammunition hoist, and then only as necessary to supply thé demand 
in the handling room ; nor shall there be permitted at any time an 
accumulation of exposed sections for more than one charge for each 
ammunition hoist outside the magazine in the handling-room. 

(9) A copy of this order shall be posted in every turret, and com- 
manding officers of all vessels, in acknowledging receipt of the 
order, will report that this provision has been complied with, and 
that all line officers attached to the vessel have noted and initialed 
the order. 








ELECTRICAL ENGINEER VOLUNTEER3.—-The camps of the Corps 
of Electrical Engineers begin this month, and are held each week 
until the end of August. The corps is exceptional in its arrange- 
ments for the yearly camps. “Each man selects the most con- 
venient date for his training, and as far as possible is allowed to 
exercise a choice of place. The plan has, it is claimed, many 
advantages. Owing to the number of camps each year— some 17 
or 18—the number of men at any station at once is comparatively 
small, and each member secures an efficient training, and at the 
same time has an enjoyable outing. Thus high efficiency is 
maintained without interfering with the convenience of the men. 
The work consists of coast-defence work, including search-lights 
and submarine mining. Camps are held at most of the southern 
coast R.E, stations—this year at the Isle of Wight, Weymouth, 
Falmouth, Plymouth, Portsmouth, Sheerness, Felixstowe, Graves- 
end, and, it is hoped, Dover and the Scilly Isles. Some of these 
are mobilisation camps, An Easter rye d was also held this year 
at Weymouth to meet the convenience of men unable to get away 
in the summer. In addition, the corps sends a big detachment of 
men annually to assist in the naval manceuvres, and it is hoped 
they will also attend the military manceuvres this year in order to 
work the field search-lights. Between camps instruction goes on 
at headquarters, the corps being well equipped with service 
pattern oil engines—stationary and portable—dynamos, search- 
lights, and complete submarine-mining outfit.. It is found that 
the electrical engineers show extreme kéenness over their 
technical work, its character and generally éducating, and withal 
interesting, nature appealing greatly: to“them. The corps is 
recruited largely from students of Cambridge University, Royal 
School of Mines, Central Technical College, and other engineering 
colleges ; also from men actually employed in electrical works. 
The corps has several sub-stations in different parts of the 
country, at which. members can receive technical instruction. 
Also week-end classes are held at headquarters, for which the 
country members come up to town. The chief outlying stations 
are at Cambridge, Winchester, Chelmsford, Loughborough, and 
Woolwich. Mr. Hornsby has just presented the corps with a 
1 horse-power engine, which it is intended that men should take 
apart and build up for themselves, so that they may understand 
its inner workings. This year very successful night manceuvres 
were held at Wimbledon Common and Hampstead Heath, the 
portable search-light projectors used by the corps at the front 
being called into service. 
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FERRY WORKS, QUEENSFERRY, 


It will be enough to say that the firm undertook the manu- 
facture of steel on a fairly large scale, as well as boilers, 
and to that end put down one 20-ton and one 50-cwt. open- 


Some time ago Messrs. Willans and Robinson removed | hearth furnaces working on dolomite bottoms. The heat is 
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Fig. 1-GROUND PLAN NICLAUSSE BOILER WORKS 


their engine works from the banks of the Thames to 
Rugby. Subsequently the company undertook the 
manufacture of Niclausse boilers of an improved type. 
It was perceived that if the undertaking was to be a 
success, the manufacture of the boilers must be con- 
ducted on a large scale, and with the best possible tools. 
A site was obtained, covering about 40 acres, close to the 
London and North-Western Station at Queensferry, a 
small town about half an hour from Chester, and close 
to the river Dee. Here works were erected from the 
designs of Mr. Creswell, who built those belonging to the 
firm at Rugby. We give a ground plan of the works 
and a photographic view. It will be seen that 
the genera] character is a cross between ancient 
Egyptian and a native Indian hill fort. The effect 
is excellent, and the walls so substantial that decay 
is set at defiance. The general plan is so clear that 
we do not think any special description would possess 
much interest. Extensive use has been made of the now 
well-known “ Belfast roof,” the principals of which are 
lattice girders built up of 14in. boards. They are very 
strong and quite light. The roof was invented fifty years 
ago by a manufacturer of tarred roofing felt in Belfast, 
whose place had been burned down two or three times, 
and who had cast about for the cheapest roof he could put 
over his works. 

Messrs. Willans and Robinson found out before they 


went to Queensferry that if a water-tube boiler is to | 


be successful it must be constructed of superlatively good 
materials. Hitherto all boilers of the kind working with 
forced draught have had tubes made of Swedish steel. 
There is the best possible reason to think that the merits 
of Swedish steel are mainly due to the presence of a very 





small percentage of vanadium. We are notin a position to 
give detailed information. 
readers tio a letter which will be found on another page. 





Fig. 2—SECTION OF LANTERN AND HEADER 


supplied by thirteen gas producers of the vertical over- 
ground type. It is essential that the temperatures at which 
vanadium steel is made and worked shall be carefully regu- 


so that we can supply no detailed information as to the 
methods employed, which, however, do not appear to differ 
materially from those usually adopted in open-hearth work. 

All the power is supplied from a central generating 
station in which are three Willans and Robinson 375 
indicated horse-power and one 120 indicated horse-power 
engines. These turn dynamos, the current from which is 
carried in the usual way to the various places where it is 
wanted. Thus, a small rolling mill takes about 200 horse- 


power. Ultimately steam will be supplied by Niclausse 
boilers. At present it is got from three locomotive 


marine-type boilers, sold out of the Navy, and one large 
Lancashire boiler. Coal and other materials can be had 
over the London and North-Western Railway, a siding 
running into the works; or by small coasting vessels 
coming up the Dee to a wharf not far from the works, 
which, we may add, is served by a powerful tank 
locomotive. 

Our readers are no doubt too familar with the Niclausse 
boiler to require a description. But the boiler made at 
Queensferry is different from its predecessors in that there 
is no cast iron used in it anywhere. It is wholly con- 
structed of steel, and the very powerful machinery used 
in its manufacture has been put down by Messrs. Fielding 





Fig. 4—HEADER TUBE 


and Platt, of Gloucester. There are three important 
parts of the Niclausse boiler :—First, the steam drum or 
receiver; secondly, the headers; and, thirdly, the 
generating tubes. Of the first it is not necessary to say 
much. It is simply a drum of stout steel plate riveted up 
and fitted with stamped steel ends. The headers are, to 
begin with, steel tubes about 15in. in diameter. They 
are subsequently made rectangular, and then “ joggled ” 
to take the water tubes “square,” although these are 
inclined and the headers are vertical. The arrangement 
adopted at Queensferry differs in many respects from 
that used originally. It is set forth very clearly in Fig. 1. 
The outer tube has two sets of slots cut in it. Those at 
the front end admit water to the inner tube. Those 
further back are to pass steam and water into the upcast 
side of the header. These headers are strengthened by 
screwed cross stays, shown in section. The inner tubes 
are carriedat the front end by stamped cones riveted on, 
and by staples or stirrups, so that a tube can be drawn 
as a whole if desired, or the inner tube only can be taken 
out by fitting a suitable spanuer into the hexagon cup or 
cap which stops the end of the tube. 

' The tubes are solid drawn, cold finished. The process 








Fig. 3-FRONT ELEVATION, 








NICLAUSSE BOILER WORKS 


lated, and accordingly a very Leautiful rezcrding electrical | of manufacture is precisely the saime as that adopted at 


pyrometer is fitted up in the chemical laboratory, which Woolwich and elsewhere in making: shells. 


























is under the charge of Mr. Kent Smith. The steel pro- 


the time of our visit the steel furnaces were not working, 





A billet, 
about 34in. square and 26in. long, is heated, punched 
lengthwise, and forced through dies by hydraulic pres- 
sure. From time to time it is annealed, and so the 
proces; is repeated, until at last we have a tube about 
7ft. long and 3in. in diameter. The much larger tubes 
used for headers are made in the same way. They are 
subsequently made rectangular in cross section, by pass- 
ing them through dies. . 

In the power-house are installed steam pumps for 
supplying water under pressure. It may be of interest 
to say here that, so far, it has not been found possible to 
use electricity for driving pumps-of this kind, where 
speed is constantly varying through a wide range. The 
central tower, seen in the front view of the works, 
contains three large accumulators, with room for a fourth. 
The pumping engines are of the three-cylinder type, one 
high-pressure cylinder expanding into two low pressures, 
each piston being coupled direct to a single-acting pump 
ram by means of a pair of piston-rods coming out of the front 
ends of the cylinders, the connecting-rod being pivoted 
with a crosshead, which also acts as a guide shoe. 
There are two pairs of engines having steam cylinders, 
25in. and 32in. and 32in. diameter, respectively, by 24in 
stroke, the pump rams being 3}in. diameter, and de- 


For that we must refer our | duced is of superlative quality—in fact, an ideal steel. At signed for a working pressure of two tons per square inch. 


These engines supply all the pressure for working the 
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Fig. 6—200-TON TUBE DRAW BENCH 





Fig. 8 





1000-TONS HEADER DRAW BENCH 


Fig. 10—100-TONS TUBE DRAW BENCH 


Fig. 9—2000-TON JOGGLING PRESS 


tube and header-making plant. The third engine is of 
smaller size, having cylinders respectively 14in., 16in., 
and 16in. diameter by 18in. stroke, the pumps working at 
a pressure of 1500 lb. per square inch. This is for 
driving the boiler-making plant, such as the flanging, 
punching, and riveting machines, and the engines work 
with a steam pressure of 150 lb. per square inch... The | 
Targe pumps deliver into a pair of accumulators coupled | 


smaller pumps charging an accumulator 14in. diameter 
by 20ft: stroke. The three accumulators are contained, 
as we have said, in the same accumulator house, which 
carries also the tank for the low-pressure water service. 
The engines are controlled automatically by the accumu- 
lators, the indicators being fitted both in the engine- 
house and also the press-house, to indicate their height. 
We have said that hydraulic machinery is used, and 


| most complete and powerful ever constructed. We print 
above a few reproductions from photographs, which 
will give an idea of it. 
In the centre of the principal shop are fixed the two 
great tube and header drawing presses—Fig. 11, page 9— 
| the latter being the largest ever built. Each press has a 
| maximum effort of 1000 tons and a stroke of 16ft. 6in. 
They are treble-powered, being capable of exerting 


together, each having a 12in. ram by 24ft. stroke, the | we now add that the plant is, so far as we are aware, the | one-third, two-thirds, or the full power, according 
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to the nature of the work to be done. The rams 
nearest the spectator are the drawback rams acting 
upon the vertical crosshead supported by guide beds fixed 
to the foundations. The operating ends of the machines 
are those farthest from the spectator, and the press on 
the left-hand side is used for the preliminary operation 
of piercing the large billets, for which purpose a very 
strong steel container is fitted. The press on the right- 
hand side is of exactly similar construction, except that it 
is fitted with a large cradle to receive the draw dies, this 
press being used for the subsequent drawing operation 
which results in the finished header. Some of these 
headers are to be seen in the immediate foreground of the 
photograph, as also the various mandrils used for their 
production. An elevated stage erected between the two 
presses gives a clear view of the work to the men who 
operate the valves. At the extreme right of the photo- 
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Fig. 12--SECTION OF HEADER 


graph may be seen the 200-ton draw bench which is used 
for the production of the boiler tubes, this having a stroke 
also of 16ft. 6in. Between this press and the nearest 
largest press is a similar drawbench of 100 tons power, 
expressly designed for extremely rapid working. This 
drawbench has a stroke of 16ft. 

The draw dies are suspended by a species of crane, and 
are dropped into the notches or slots in the cradle. This 
mechanism is well shown in Fig. 6. The cylindrical 
tubes for the headers, one of which is shown in Fig. 4, 
are made rectangular by being drawn through suitable 
dies, while a rectangular section mandril is inside them. 
ee 8 illustrates the process. It is reproduced from, we 
believe, the only photograph ever taken showing the 
actual drawing going on. After these tubes are made 
they are joggled as in Fig. 12, in the enormous press 
illustrated by Fig. 9. The tube, lying horizontally, has a 
couple of mandrils put into it and forced apart by a long 
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Fig. 11—-TUBE AND HEADER DRAW BENCHES 


wedge piece. The tube is then squeezed by the press, 





easily be removed. 


horizontal cylinder shown 


and is compelled, of course, to take the shape of the in the photograph is for tt e purpose of working this man- 
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Fig. 13—SILLET PIERCING PRESS 


dril, the cylinder having a 
stroke of 8ft. for this purpose. 
The press itself has’ 2 power 
of 2000 tons, .and, like the 
large draw bench, is treble- 
powered, so that it may be 
worked at either one-third, 
two-thirds, or full power. 
The column céntres are 9ft. 
4in. by 4ft., and the stroke 
of the press Ift..6in. This 
press has also been found 
useful for cogging down the 
ingots and billets used in 
the manufacture of the 
headers. 

In Fig. 5 we give a view 
of one of the 1000-ton draw 
benches from the ground 
level. Wehave-.only to com- 
pare it with the men to give 
an idea of its vast propor- 
tions. 

We have said that almost 
the first step consists in 
piercing. the billets from 
which the. boiler tubes are 
drawn. . The press, Fig. 13, is 
of 300 tons power, and has a 
stroke of 4ft. The table is 
fitted with a horizontal hy- 
draulic traversing arrange- 
ment for shifting the mandril 
out of the centre to enable 
the billet to be introduced, 
and the resulting tube blank 
withdrawn. The press is 
fitted with an ejecting cylin- 
der in the bottom bed. 

Fig. 6 gives amore detailed 
view of the 200-ton draw 
bench, which, it will be seen, 
is fitted with a cradle very 
similar to the 1000-ton press. 
This draw bench has the 
special feature that all the 
gland packings are external, 


former or mandril inside To get the former or mandril ; there being two ram packings between the two cylinders, 
out the wedge is withdrawn, and the mandril can then, | and a smaller one in the front end, all being easily acces- 
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sible for re-packing. This press and the vertical billet 
press work in conjunction, so that a solid billet pierced by the 
press is carried direct to the draw press and converted from 
a solid billet 3} square by 26in. long to a tube blank din. 
outside diameter, and }in. thick at one heat, this being 
done in.70 seconds. Fig. 10 is a view of the 100 tons 
quick action draw bench, which is used for the finishing 
operations on ‘boiler tubes. These quick-action draw 
benches work with far greater rapidity than it wouid be 
safe to work the ordinary chain bench, and this with the 
greatest smoothness of action. Fig. 4 shows one of the 
large tube blanks from which the headers are formed, the 
billets being first pierced in the cylindrical form, and 
afterwards drawn through rectangular dies on mandrils 
of corresponding section. The large vertical press, 
Fig. 7, gives a view of the large manhole press, 
which is especially designed for punching and flanging 
manholes in the steam collecting drums used in the 
Niclausse boiler;*after the drums have been rolled into 
shape. For this purpose the lower beak is made in steel 
so as to projectinside the drums. _ Fig. 18 is a view of the 
vertical billet piercing press, which is used for piercing the 
billets from which the boiler tubes are afterwards drawn. 

The details of manufacture of the Niclausse boiler as it 
is made at Queensferry, are very elaborate; each tube 
is turned in a special lathe, which takes two cuts at once, 
each tool doing half the length of the tube. The speed 
is about S8Oft. per minute; afterwards the tube is cold 
drawn through dies, the pulling eye being screwed into 
the bottle-neck end of the tube, which will afterwards be 
stopped by a screwed plug, and furthest from the front 
end. To release the mandril the tube is passed between 
a pair of angled concave rollers of the Mannesmann 
type, by which the tube is slightly augmented in 
diameter. The great use of cold drawing is to detect 
cracks or flaws of any kind. The headers are drilled in 
special machines, and the ends are made up with stamp- 
ings riveted in.” The inner tubes, Fig. 2, are made each in 
two pieces of sheet steel, the edges of which are doubled 
and flanged into each other. These tubes are fitted with 
spring “stars” to keep them central. Dozens of special 
small machines and tools are employed in producing every 
part of the boiler. Indeed, the result is far more like 
finished machinery than a boiler. It is quite certain 
that if the boiler does not succeed in winning its way into 
favour, it will not be the fault of Messrs. “ Willans, 
Robinson, and Co., or of their staff. We say without the 
least hesitation that there is no boiler-making plant in the 
kingdom, or, perhaps, anywhere else, which is better, or 
has been more carefully designed to secure excellence of 
output. 

We have, in conclusion, to express our appreciation of 
the courtesy shown us by Messrs. Willans and Robinson, 
and by Mr. W. R. Pettit, the works manager, Mr. 
Shephard, the works engineer, and Mr. J. Kent Smith, 
who has charge of the chemical laboratory, which is 
unusually complete, and provided with the most recent 
appliances. We are also indebted to Messrs. Fielding and 
Platt, of Gloucester, for most of our illustrations, and 
much information as to the splendid hydraulic machinery 
they have put down. 








THE INTERNATIONAL EXHIBITION AT 
ST. LOUIS. 
(By our Special Commissioner.) 
No. V.* 

THE main Exhibition buildings are fourteen in number, 
including the Administration Building, which, as its name 
implies, is the official headquarters, and not used for 
exhibits. In appearance they are of the same general 
character as those of the Paris and Chicago Exhibitions, 
although, of course, there is no similarity in the actual 
design. They are handsome and imposing structures, 
but into the details of their architecture we shall not 
enter. All the exterior finish and all the architectural 
features and decorative details are of the now familiar 
“ staff’? composition, which also is used for the statuary. 
The colour of the buildings is slightly yellowish, or 
“ivory white,” in order to avoid the glaring effect of such 
immense masses of white in a blazing southern sun. 
Nevertheless, the effect is very trying, and the boys 
selling spectacles of smoked glass do a busy trade. 

But while in the architectural design these buildings 
resemble those of the other Exhibitions noted, in engi- 
neering design and construction they are entirely different. 
This is due to the difference of material, for while the 
main buildings at Chicago and Paris had steel frame- 
work, with great arches and trusses, the buildings at St. 
Louis are constructed entirely of wood. Wooden columns 
carry wooden girders and roof trusses, and to the main 
structural framework is attached the subsidiary framing 
and sheathing upon which the “staff” exterior and 
decorative work is applied. Although there is conse- 
quently much less important engineering work, yet to the 
engineer who looks a little beneath the surface there is 
much of interest in this construction. It eliminated the 
chances of delay due to strikes or press of work in 
the steel mills, and at the time when the design of the 
buildings was taken up, the condition of the steel market 
was not promising for prompt delivery. The timber also 
gives a relatively greater salvage, since large steel struc- 
tures are costly to remove, and the material is not of 
much use except for scrap. This was one of the lessons 
of the Chicago Exhibition, and a fire which caused the 
collapse of the Manufactures Building—with its great 
steel arches—was a relief to the directors, who were 
facing the necessity of taking down the structure. But it 
was the facility and rapidity of construction, rather than 
economy of cost, which governed the decision to use 
wood for the buildings at St. Louis. It is estimated, 
however, that with steel frame construction, including 
the longer spans practicable with such construction, 
the cost of the buildings would have been about twice as 
great as it has been with timber construction. 





* No. IV, appeared June 17th, 





There are four exceptions to the general scheme of 
timber construction. The Administration Building is a 
long, low structure of pink granite, and this is to be the 
main building of Washington University, the Exhibition 
company having leased the new building and grounds 


before they were completed. The Hall of Congresses— | 
where the various scientific conventions are held—the | 
physical culture building, and the quarters for the | 


Exhibition guards, are also of stone, being respectively 
the future library, gymnasium, and dormitories of the 
University. The main Fine Arts Building is to be a 
permanent Art Gallery, and is a fireproof structure of 
steel and masonry. The two wings and the sculpture 
annexe are of brick and timber, or “semi-fireproof.” The 
United States Government building is of steel frame 


construction, with three-hinged arch trusses. And finally, | 


the boiler-house is of the steel skeleton construction used 
for mills and factories, while the walls and roof are of 
concrete reinforced by sheets of wire netting, the concrete 
filling the panels of the steel frame. 

The following is a list of the main buildings :— 


Clear height, 
floor totruss, ATE Cost. 
sq. ft. £ 


ft. in. 
Agriculture ... ... £ ws 47 Ba. . 106,000 
Education 5 ee 63,900 
Electricity _. .. 832... 2 79,500 
Forestry and Game ee ee 34,000 
Fine Arts, main ... 5x 350... — y 
” ” wings tan 
» 93 Sculpture 
Horticulture ... 
Liberal Arts 
Machinery... 
Boiler House ... 
Manufactures... 
Mining 
Transportation 
Varied Industries ... 
United States Govt. 2 — .,. 
While to the architects belongs 
beautiful appearance of the buildings, they had no share 
in the structural design. 
tions and their water-colour drawings, showing the build- 
ls as they saw them in the mind’s eyes, their work was 
one. 
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upon the construction department of the Exhibiition com- 
pany, under the direction of Mr. Isaac S. Taylor, as 
Director of Works; with Mr. Philip J. Markmann as 
Chief Engineer of Buildings, and Mr. E. L. Masqueray 
as Chief of Design. : 

When the preliminaries were being arranged for the 
design of the buildings, it was assumed that galleries 
would be used for exhibits, and a uniform height of 60ft. 
to the cornice line was therefore adopted for all the 
buildings. Later on, however, it was decided to omit 
these galleries, as the main floors offer such an over- 
whelming display that few visitors go up to the galleries. 
The only galleries, therefore, are for the offices of each 
department. While the cornice line is of uniform height, 
some of the buildings have low roofs, while others have 
lofty roofs. Another change from the original design is 
the elimination of the proposed open interior courts, 
which were to be quiet resting-places, beautified by 
lawns, fountains, and statuary. The change was made 
partly as a measure of economy and partly to obtain 
more space for exhibits. The courts were retained in 
some of the buildings, but in some cases they have been 
roofed over and filled with exhibits. The Electricity 
Building, however, has an open court representing 12 per 
cent. of the total area. 

The buildings are lighted by large window areas in the 
sides and ends, and also in many cases by high and wide 
clerestory or lantern roofs, the sides of which are fitted 
with sashes and ventilating louvres. These lantern roofs 
give a very satisfactory light, well distributed. 

The masses’ and details of the designs are of “ staff” 
and plaster applied to wooden sheathing, furring, and 
studding, backed and braced by heavier timber framing 
as required. The exterior pedestals, columns, arches, 
vaulted ceilings, turrets, parapets, cornices, and other 
features, required a bewildering mass of light framework 
approaching the general contours of the architectural 
forms. These forms, as finished in plaster and staff, are 
but light shells, requiring special care to brace them 
against distortion or overturning by the wind. The roofs 
are carried by trusses of as long span as practicable, so as 
to restrict the number of interior 
posts, and as the walls are only 


"". 138;400 | 
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Having prepared their eleva- | 


¢ The design of the structural work to fit these | 
pictures, and the erection of the great structures, devolved | 


| oina of the main buildings and other features of the 
| Exhibition. 

The adoption of wood instead of steel for the structural 
work involved an extra amount of work in the drawing- 
office. For steel construction the detail shop plans are 
often prepared by the contractor, and submitted to the 
engineer for approval; but in the case of timber con- 
struction the drawings had to give all detail information, 
so that the carpenters could work directly from them in 
| framing and assembling the timbers, while building the 
| trusses, posts, &c., at the site. Detail drawings were 
| made for about 200 types of trusses, and in all about 
| 8000 trusses were built from these drawings. 
| The weight of the structural framework of the roof 
| systems, trusses, knee braces, cross braces, lateral braces, 
| and purlins averages 161b. per square foot of horizontal 

area covered by the buildings. Of this, 13°8lb. are for 
| the wood work, and 2°2lb. for the iron work in rods, 
| bolts, &e. To this the posts add 4:5 lb., with 4:2 lb. as 
| wood work. This brings the total weight to 20°5 lb. per 
square foot of area, of which 18]b. are for wood and 
| 25]b. for iron, This structural framework, however, or 
| the part which sustains the stresses, represents only 
| about one-fourth of the total amount of timber in the 
| buildings. The remaining three-fourths are required for 
| the rafters, roof sheathing, walls, flooring, studding, 
| main foundations, floor foundations, porches and other 
features, and also for all the framing and furring to carry 
the staff and plaster covering of the building proper, and 
| all its architectural features and decorative work. 








| 

| ACCIDENTS DUE TO COMBUSTION WITHIN AIR 
COMPRESSORS. 

A PAPER on this subject, read before the American Institute of 
| Mining Engineers,:by A. R. Ledoux, was recently published 
| in THE ENGINEER, and the following is a discussion thereon by 
Mr. W. L. Saunders, of the Ingersoll-Sergeant Compressor 
Company :— 

Dr. Ledoux gives an interesting account of a serious accident 

| which might occur in almost any mining plant, provided due pre- 

cautions are not observed. In the first place, it is very likely, 
| though not stated, that the air compressor in question was not a 
compound machine ; that is, the air was not compressed in stages. 
This is the first point to consider when equipping a mine with an 
air compressor, and where the purchaser wishes to be ensured 
| against a similar occurrence. By compressing the air in stages, 
that is, by the use of compound cylinders—the maximum tempera- 
ture during compression is very much reduced, and the liability to 
** flaming ”’ is less. 

Having an air compressor with compound cylinders, the next 
thing to do is to provide a high grade of oil to be used in the 
cylinders. This should be an oil with a high flashing point and of 
a non-coking nature. In other words, when the oil is placed ona 
shovel and held over a fire there should be little or no carbon 
deposit left after it has been volatilised. The third point to be 
observed is to caution the engineman not to use much oil in the 
air cylinders. A drop every five minutes is sufficient in a cylinder 
of ordinary size, and every engineman should feed soapsuds into 
the cylinders at least one day in the week, in order to wash 
away any deposit which may have accumulated through the use of 
oil which has been acted upon by highly heated air. The soapsuds 
may be fed through the regular oil cup. Care should be taken not 
to let the machine lie idle with soapsuds remaining in it ; that is, 
shortly before quitting time the feeding of soapsuds should be 
stopped and oil feeding substituted. 

Another point is that every e 
discharge valves, air receiver, and other places where deposits 
are liable to accumulate, and keep them clean. A discharge valve 
which sticks, either through defective construction or through the 
accumulation of carbon around it, is liable to admit hot compressed 
air from the receiver back into the cylinder and increase so much 
the temperature of the air to be compressed so as possibly to 
reach the flashing point of the oil. 

In connection with this, it is well also to bear in mind that the 
intake air should come from the outside, and not from the inside 
of the engine-room. This is important, because a cold, intake 
gives a higher volumetric efficiency to the compressor, and also 
because it results in a lower maximum temperature during com- 
pression, which not only means safety against ‘“‘flaming,” but 
economy of power. The hotter the air is during compression the 
greater is the resistance to compression, Another reason for an 
outside intake is that bad air in the engine-room, or smoke or 
fumes from a fire, will not be sucked into the compressor and dis- 
charged into the mine. 

This case also illustrates the value of inter-coolers, and after- 
coolers in a compressed air plant. These coolers are surface con- 
densers, the inter-cooler being placed between the high and low- 

ressure air cylinders, and serving to reduce the temperature 

tween the two stages of compression. The after-cooler reduces 
the temperature after the last stage, and condenses and collects 
all such foreign matter as oil, moisture, dust, &c,, sending pure, 
dry air down into the mine. 
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“curtains,” the trusses are sup- 
ported entirely by posts, with 
three braces from the posts to 
the trusses, and lines of longi- 
tudinal bracing between the 
posts. The roofs are covered 
with tar and gravel composition, 
except that for curved or steeply 
pitched roof surfaces a covering 
of waterproof felt is used. 

The only iron used consists 
of rods and bolts. Iron fish- 
plates or splice plates were 
originally designed for joints in 
the booms of long trusses, but 
these were afterwards discarded 
in favour of wooden splice plates. 
Castings are used for washers, 
shoes of struts, and angle blocks 
of trusses. All the heavy fram- 
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ing timbers are of long-leaf 
southern pine. The studding of 
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the walls is covered with dove- 
tailed grooved sheathing, which 
adds to the stiffness of the wall 
framing, and furnishes a good 
surface to which to nail or screw the moulded. plaster 
decorative work. 

The accompanying map represents the general arrange- 
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PLAN OF EXHIBITION BUILDINGS 


Firreen persons were killed in a railway accident 
— a the collapse of a bridge over the Jiloca, in Spain, on 
June 23rd. 
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RAILWAY MATTERS. 


Tue first through passenger train to the Victoria Falls 
on the Zambesi left Capetown on June 22nd, 


Guascow Corporation tramways yielded last year a net 
profit balance of £80,737, with a gross revenue of £724,851. 


Tue railway between Rethel and Guignicourt, in the 
French department of the Ardennes, was opened by the 
Minister of Public Works on June 12th. 


At a meeting of the directors of the North-British 
Railway in London lately, Mr. William P. Reid was appointed 
locomotive superintendent of the railway in succession to the late 
Mr. Matthew Holmes. 

In consequence of the many accidents arising through 
level crossings, the Paris Municipal College urges the suppres- 
sion of those in the Boulevards Brune and Lefévre below the 
14th and 15th arrondissements. 


Ir was stated at the meeting on June 11th of the 
Municipal Committee of the Paris Metropolitan Railway that 
line No, 3, between Courcelles and Ménilmont int, will be opened 
for traffic in the course of next October. 


To-pay the Great Western Railway Company com- 
mencad asteam motorservice on the Ruabon-Dolgelly branch. Each 
car accommodates fifty-four passengers. The trial trip of 125 
miles occupied 17 minutes, with stoppages. 

A sTaTEMENT has been circulated in the Russian Press 
that no less than 35,000 people succeeded in eluding the vigilance 
of the railway officials last year, and travelled on the Trans- 
Caucasian Railway without paying any fares. « 

Tue railway system of Portugal was extended last 
year by the opening to public traffic of a line crossing the Tagus 
near Santarem, thus putting for the first time the railway lines 
of the north of Portugal in communication with those south of 
the Tagus. 

A TELEGRAM from Philadelphia states that 4000 men 
will be discharged from the Baldwin Locomotive Works in a few 
days, in addition to 6000 who have already been dismissed, the 
number of employés being thus reduced to 6000, This is directly 
attributed to the falling off of business, as the railways are not 
ordering locomotives, 


Tur King has conferred a baronetey upon Mr. William 
J. Goulding, chairman of the Great Southern and Western Railway 
Company of Ireland. He has also conferred a similar honour on 
Mr. George White, whose name is well known in connection with 
electric tramway work. Mr. George Stegmann Gibb, of the 
North-Eastern Railway, has received a knighthood. 


Likvut.-CoLoNEL von Donop, in his report to the Board 
of Trade on the railway collision on April 16th on the North-Eastern 
Railway, near Darlington, between an express train and a light 
engine, by which a driver and a fireman were injured, says the 
accident was mainly due to a signalman’s omissions to carry out 
his rules, and the chief responsibility must rest on him. 


On July 4th the extension of the Metropolitan Railway 
to Uxbridge will be opened for public traffic. The line has been 
built by a separate company called the Harrow and Uxbridge 
Railway, with an authorised capital of £453,000, on which the 
Metropolitan Company guarantee 3 per cent. interest. Running 
powers are given to the District Company on favourable terms, 


Tue Association of Railway Locomotive Engineers of 
Great Britain and Ireland held their summer meeting last week at 
Windermere. It was a highly successful gathering, and votes of 
thanks were accorded to Mr. Matthew Stirling, of Hull, President 
for the year; Mr. Pettigrew, of the Furness Railway ; and to the 
honorary secretary of the Association, Mr. Harry S. Wainwright. 


THe Inspector of the Irish Board of Works has 
inquired into the engineering aspect of the tramway which Earl 
Fitzwilliam intends to construct from the railway passing through 
the town of Wicklow to the quays. Lord Fitzwilliam’s object is to 
foster the trade of the port by providing better facilities for 
transit. No particular engineering difficulties were found to exist. 


Tae official report on Indian Railways for the year 1903 
states that at the close of the year 26,955 miles were open for 
traffic. Of these 19,554 miles were owned by the State. On 
April 30th, 1904, 3122 miles were under construction or had been 
sanctioned. According to the report, the financial results of the 
working of State and Guaranteed Railways for 1903 show a net 
gain to the State of Rs. 1,32,61,220, the largest yet obtained in any 
year. 

Even American reporters sometimes make mistakes- 
These are, however, seldom grouped as they are in the following 
passage dealing with the meetings of the Institution of 
Mechanical Engineers. After referring to the locomotive testing 
plant of the Great Western Railway, we are told that it was 
designed ‘‘by G. J. Churchward of Swinton; measured tests, 
instruments and results required, submitted by W. F. Pettigrew, 
locomotive superintendent of the Furness Railway, and other 
methods of testing described by John F, Mackintosh of the Cale- 
donia Railway, Sir Douglass Fox and T. Harry Richy of the Paff 
Vale Railway.” 

It is reported that the directors of the Exeter Railway 
Company, which has a dispute with the Great Western Railway 
Company as to the manner in which the line of the former has been 
worked by the latter, have unanimously rejected the proposal of 
the Great Western Railway Board to increase the service from five 
trains to seven each way daily by using railway motor cars in lieu 
of ordinary locomotives and carriages. The motor car is held by 
the Exeter Railway Company to be no adequate substitute for the 
usual trains, alike in respect of accommodation for passengers and 
luggage, and of the absence of classification, which would involve 
the loss to the Exeter Company of the rebate on first and second 
class passengers, 

Tue Midland Railway Company is about to introduce a 
service of self-propelled steam motor cars on. the Hitchin and 
Bedford branch, and also between the Morecambe and Heysham 
Stations. These vehicles, the first of which has recently been 
completed at the Derby works, are over 60ft. in length over 
buffers, and are divided into four partitions—viz., engine-room, 
passengers’ compartment, luggage compartment, and end vestibule. 
Each car has accommodation for more than sixty passengers, and 
is carried on two four-wheeled bogies. The engines have two 
steam cylinders, each llin. in diameter, with a stroke of 15in., 
the valve being operated by Walschaert’s motion. The cars are 
fitted with a powerful hand as well as the vacuum brake. 


Hypravtic buffers supplied by Messrs. Ransome and 
Rapier, of Ipswich, to one of the arrival docks in the new 
extension to the Central Station, Glasgow, were recently tested 
officially there in the presence of the managers and other officials 
of the leading Scotch railways. Several tests were made at speeds 
varying from 4 to 84 miles an hour with a train consisting of 
twelve bogie carriages and a bogie locomotive weighing in all 
350 tons. At the highest speeds the train was brought to a com- 
plete stand in the length of 7ft. One of the tests was made with- 
out the application of the Westinghouse brake, and was so severe 
that the concussion caused two of the carriages in the centre of 
the train to become buffer-locked. Notwithstanding this an 
official, who was riding in the carriage, reported that the shock 
was no greater than would have been felt by an ordinary rapid 
application of the brakes to a train travelling at a high rate of 
speed. The tests were considered highly satisfactory. 


NOTES AND MEMORANDA, 


Last year the total output of coal in Great Britain was 
230,334,469 tons, 


His Royal Highness the Prince of Wales has 
graciously consented to become patron of the Royal Meteorolo- 
gical Society, 

Ir has been computed that large power stations can be 
built and equipped for less than £30 a kilowatt, whereas the 
majority of the stations in this country have cost £70 a kilowatt 
and upwards, 


TuE transmission line of the Washington Power Com- 
pany, Spokane, Wash., is ninety-eight miles long. It is supplied 
with power from two Y-connected, 2500-kilowatt, 4000-volt, 60-cycle 
generators driven by water turbines, the current being stepped up 
to either 45,000 or 60,000 volts. 


AccorDING to statistics published in the Bulletin de la 
Chambre de Commerce francaise de Milan there are at the present 
time only 1870 motor cars in the whvle of Italy. Up to the present, 
most of the cars imported have come from France, which country 
sent 146 cars in 1900, 248 in 1901, and 252 in 1902. 


THE appendices to the draft French Navy Estimates for 
1905 states that the new vessels to be laid down during the year 
number thirty-three, and consist of one armoured cruiser, four 
torpedo aaa and eight submarines, to be built in the various 
Government dockyards ; whilst private firms will receive orders 
for twenty other submarines. 


PatLapium resembles platinum in that it is hard, 
ductile, malleable, and not affected by chlorine and hydrogen 
sulphide gases. It is cheaper than platinum, and is found in 
quantity from a trace to one or more ounces per ton of nickel ore 
from’ the Sudbury, Ontario, mines. One company produces 
annually about 3000 oz. palladium from 300,000 tons nickel ore, 
which also carries copper, silver, gold, platinum, iridium, and 
rhodium. 


Tue Highways Committee of the London County 
Council report that, in accordance with the provisions of the 
Motor Car Acts, the clerk of the Council had from June 4th to 
June 18th last registered 199 motor cars and 178 motor cycles, thus 
making the total number of cars and cycles registered up to the 
last-named date 3619 and 2606 respectively, the total number of 
licences and makers’ general identification marks being 8933 and 
267 respectively. 

TELEPHONES are largely used in Korea. In the foreign 
quarters of Seoul a city telephone system has been constructed 
recently, and the natives are gradually making use of it. The 
Japanese army of occupation, according to recent reports, is 
extending the service so as to connect all parts of the army with 
headquarters. In China telephones have been introduced by the 
German, French, and English residents, and in Korea the American 
telephone apparatus is almost exclusively used. 


Botu the total number and the total registered tonnage 
of the sea-going ships of all nations which visited the port of 
Hamburg in 1903 were greater than in any previous year, the 
total number of ships entered having been 14,028 of together 
9,155,926 tons register, and the total number cleared having been 
14,063 of together 9,221,261 tons register. Of the ships entered, 
9449 were steamers of together 8,313,926 tons, and 4579 were sail- 
ing vessels of together 842,000 tons ; 10,046 vessels of together 
8,365,056 tons entered this port with cargoes ;‘and 3982 vessels, 
measuring together 790,876 tons, entered in ballast. 


Aw American contemporary publishes an illustration of 
asmall rotary steam engine weighing only 44 Ib. which is said to 
be capable of developing about one and a-half horse-power. A 
slotted hub on the main shaft has in its periphery four cylindrical 
steel rollers, forming a simple rotary engine. These steel rollers 
are the pistons, and by their centrifugal force and the steam pres- 
sure behind them maintain a steam-tight contact with the cylinder. 
It is stated that a ten horse-power engine running at 1249 revolu- 
tions per minute witha pressure of 98 lb. showed a consump- 
tion of 48-17 lb. of steam per brake horse-power per hour. The 
engine ran condensing in this case. 


Accorp1NG to the annual report of the Labour Depart- 
ment of the Board of Trade, the year 1903 was, on the whole, com- 
paratively free from industrial sto es. Forsome years past the 
number of disputes has been ctahy Gomnant , and in 1903 there 
were only 387, the average for the five years, 1898-1902, being 632, 
and for the five years, 1893-1897, 816. The number of persons 
affected and the aggregate number of working days lost in 1903 
were less than in any year for which figures have been recorded. 
The total number of workpeople involved in the 387 new disputes 
in 1903 was 117,000, or about | per cent. of the industrial population 
of the United Kingdom, exclusive of agricultural labourers and 
seamen. 


THE great drawback connected with wireless telegraphy 
is the difficulty—not to say impossibility—of concentrating the 
Herz waves, and on that account long antennze and very sensitive 
coherers, or glass tubes with iron filings, must be employed. The 
waves, propagated in every direction, pass round obstacles and 
follow the convexity of the earth. Another disadvantage is the 
slowness of transmission—only four to eight words per minute, 
against 200 claimed for by the Baudot multiple instrument. All 
these drawbacks are, however, abundantly compensated, observed 
M. Chaumat, sub-director of the French Superior School of 
Electricity, to the members of the Union des Usines d’Electricité, 
by the immense advantages of being able to communicate with 
vessels in distress during any weather and of preventing the col- 
lision of two vessels in a fog. 


A CoMMITTEE was appointed by the Board of Trade 
in January last to inquire and report as to the statutory require- 
ments relating to the illuminating power and purity of the gas 
supplied by the metropolitan gas companies, and as to the methods 
now adopted for testing. The report of this committee has now 
been presented. Important concessions to the companies are re- 
commended with regard to the amount of sulphur impurity 
allowed. In addition to a relaxation of the stringency of the 
tests to be applied for the detection of sulphuretted hydrogen, it 
is suggested that the standards for the amount of sulphur present 
in the gas, other than sulphuretted hydrogen, should be abolished. 
The committee has been influenced in this decision by the con- 
sideration of the nuisance created near the works by the use of 
lime purification, and the danger to the men employed in con- 
nection with the process, 


Tue Little Don Valley Works of the Sheffield Corpora- 
tion were inspected on the 22nd inst. by the Water Committee. 
The Rotherham Corporation’s representatives, who are also inter- 
ested in the works, were unable to attend owing to their Parlia- 
mentary Bill before a Committee of the House of Commons. The 
Underbank and Langsett reservoir works were inspected. The 
Langsett dam is approaching completion, but the lower reservoir, 
which is entirely for compensation purposes, will not be ready for 
another eighteen months. The total yield of the Little Don Valley 
shed is 11} million gallons per day, of which 44 millions are required 
as compensation for millowners. Of the balance 6,769,000 gallons 
are available for drinking purposes, Rotherham and Doncaster, 
as partners in the scheme, are entitled to receive 2} million gallons 
per day. The remainder will be at the disposal of Sheffield, and 
is estimated to be sufficient, with the existing supply, for the needs 
of the city until 1910, by which time it is hoped a further supply 
will be drawn from the Derwent Valley works. The Langsett 








reservoir will have a capacity of about 1,400,000,000 gallons, 











MISCELLANEA. 


SATISFACTORY trials have been made at the Eiffel Tower 
of an acetylene phare, weighing only 77 lb., and giving a light of 
330,000 candles, for the night ascensions of the balloon 
Lebaudy II. 

At a meeting of the Metropolitan Water Board, held 
recently, Mr. W. B. Bryan, chief engineer to the East Lozdon 
Water Company, was, after a long discussion, appointed chief 
engineer to the Board at a salary of £2500 per annum. 


THERE is being laid down at the Clydebank Works of 
John Brown and Co., Limited, a new vessel for the Cunard Line 
which is to measure 760ft. long, and will, therefore, be the largest 
ship afloat. The construction of this vessel will occupy 24 years. 


AN international exhibition of small motors, and also 
of machine tools for various industries, is to opened at Ghent 
to-morrow, with the object of showing how means of production 
may be improved with the aid of motive power, especially elec- 
tricity. 

Tue Government of India have sanctioned an allot- 
ment of 4,50,000 R. for capital outlay in India for the construction 
of a permanent bridge over the Indus at Khushalgarh and the con- 
version of the line between Khushalgarh at Kohat from 2ft. 6in. to 
oft. Gin. gauge during the current financial year. 

Tue project of building a tunnel underneath the river 
Elbe at Hamburg, so as to provide a more satisfactory connection 
between the two sides of the harbour, seems likely to be carried 
into effect at an early date, and the work will, it is stated, be 
undertaken by a Frankfort firm for about £425,000. 


A MONUMENT to the Belgian electrician, Gramme, is to 
be erected at the conference of the Ourthe with the Meuse, Litge. 
A bust of the inventor, on a pedestal 18ft. high, will be flanked by 
two figures representing—one his genius and the other his 
manual capacity. M. Vingotte is the sculptor and M. Soubre the 
architect. 


Tue largest floating coal depét in the world arrived at 
Portsmouth this week from the Tyne. It will hold 12,000 tons, 
and is to be moored in* Portsmouth Harbour, and fitted with 
machinery that will enable the biggest warships to fill their 
bunkers@longside. Being over 400ft. long, the depét will accom- 
modate the largest cruisers afloat. 


Tae steamship Baltic, the latest addition to the fleet of 
the White Star Line, is almost twice as big as the Cunarders the 
Campania and Lucania. The Baltic is 4000 tons larger than the 
Kaiser Wilhelm II., the next largest ship of any other line. She 
has a gross tonnage of about 24,000, a length of 725ft. Qin., a 
depth of 49ft., and a breadth of 75ft. 6in., while her displacement 
is about 39,800 tons. 


In a printed reply by Mr. Arnold-Forster to Sir J. 
Colomb, it is stated that the total expeuditure by the Admiralty upon 
Brennan torpedoessince theiradoption, including provision of stations 
and necessary appliances, has been £483,000. This includes the 
sum paid for the invention and all expenditure in the factory. The 
number of stations is confidential and cannot he stated. Of the 
sum of £507,000 mentioned £32,000 was for Brennan establish 
ments, 


In view of the increasing amount of gas used in 
incandescent burners and for heating and power purposes, it ix 
considered by the (ommittee of the Board of Trade which was 
appointed to inquire into the gas supply of the metropolis desirable 
that the calorific value of the gas should be determined and 
recorded, but nostandards are proposed, and photometrical data 
with flat-flame burners, in addition to those already made with the 
standard Argand, are also suggested as desirable. 


Waite the Corporation of Calcutta, the metvopolis of India, 
are frittering their time in idle and often academic discussion of 
schemes for a constant water supply, the municipality of Colombo 
have quietly but triumphantly solved the problem by duplicating 
the main from Labugama to Colombo at a moderate cost of a little 
over a lakh of rupees, says Indian Engineering. They are now 
engaged on a reservoir at Elie, and when it is completed Colombo 
will be relieved of all anxiety as to its water supply for many years 
to come. 


In many cases the unsatisfactory reports regarding the 
working of accumulator batteries are traceable to the use of acid 
of improper quality, says Power. Acid for battery work should be 
made from the best Sicilian brimstone, and should be quite free 
from chlorides, nitrates, lead, and iron, all of which are found in a 
greater or less degree in ordinary commercial acid. Another 
point is that ordinary tap water is frequently used for diluting the 
acid, and this water may be charged with iron, chlorides, or other 
injurious matters. Only distilled water should be employed. 


THE Barrow-in-Furness Corporation have accepted 
the recommendation of a Committee of the House of Commons, 
presided over by Sir H. Aubrey-Fletcher, that the bridge to be 
constructed over Walney Channel for the purpose of connecting 
Walney Island with the mainland should have a span of 120ft. 
instead of 100ft. as proposed in the Bill. Sir Benjamin Baker, civil 
engineer, informed the Committee that this would increase the 
cost of construction by £12,000. The application of the Furness 
Railway Company for a clause to be inserted in the Bill, giving 
them compensation for the injury which would be caused to their 
steam ferry by the bridge, was acceded to by the Committee. 


THE following are the particulars of the new German 
battleship Lotheringen, which was launched at the Schichau yards, 
Dantzig, recently. Length between perpendiculars, 398-63ft.; 
beam, 73-82ft.; draught, 25-lft.; displacement, 13,400 tons; 
engines, 16,000 to 17,000 horse-power ; speed about 19knots. The 
armour belt extends right round the ship, and the citadel above it 
occupies a length of about 246ft. amidships. She will carry four 
llin. guns, two in each turret fore and aft ; fourteen 6-7in. guns, 
ten in casemates divided by thick splinter screens and four in 
turrets; twenty 3-46in. guns, some with shields and some 
without; four 1-45in. machine guns and two mitrailleuses in the 
tops ; and six 17-7in. torpedo tubes, all submerged. 


AFTER an interval of seven years from the date of the 
invitation of tenders, the contract for the execution of the 
drainage works of Oporto was given in December last to a British 
firm. The works comprise the complete drainage of Oporto on the 
separate system. The fact of the town being situated on the 
steep northern bank of the Douro allows of its being drained 
mostly by gravitation down towards the riverside. Here the 
sewage will be received in ejectors, worked by compressed air, and 
forced into a rising main, terminating in large outfall tanks built 
in tunnel, whence the sewage will be discharged into the Atlantic 
at the turn of each tide. The main works for the execution of 
this scheme are to be completed within four years’ time. 


LarGE deposits of iron ore exist in the State of Cali- 
fornia, both hematite and magnetic, but practically none of them 
have been worked commercially. According to a consular report 
on the trade of California, just published, the most promising field 
appears to be in Utah, at Iron Mountain and Iron Springs District, 
22 miles from Lund, on the Oregon Short Line, where both 
fuel and limestone are plentiful. Considerable development 
work has been undertaken in this district, where the ore 
occurs between lime and granite, the footwall being granite and 
the hanging wall lime. Various experts have made estimates of 
the amount from 100,000,000 to 500,000,000 short tons. The ore 
runs an average of about 60 per cent. metallic iron. The average 
in silica is about 7 per cent. The limestone adjacent to the iron 
has all the proper fluxing qualifications necessary in furnace work, 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


AUSTRIA.—F. A. Brocxnavus, 7, Kumpfgasse, Vienna. 
CHINA.—KE.LY anp Watsu, Limirep, Shanghai and Hong Kong. 
FRANCE.—Boyvaavu AND CHEviLiet, Rue de la Banque, Paris. 
GERMANY.—AspEr anv Co., 18, Unter den Linden, Berlin. 

F. A. Brockxuaus, Leipzic; A. Twerruever Leipzic, 
INDIA.—A. J. ComBripek AND Co., Railway Bookstalls, Bombay, 
ITALY.—LogscuER anv Co., 307, Corso, Rome; Booca Freres, Turin, 
JAPAN.—KELLY AND Watsn, Limitep, Yokohama. 

Z. P. Maruya anv Co.. 14, Nikonbashi Tori Sanchome, Tokyo. 
RUSSIA.—C. Ricgxr, 14, Nevsky Prospect, St. Petersburg. 

§. AFRICA.—Wua. Dawson & Sons, Liuirep, 7, Sea-st. (Box 189), Capetown. 

Gorpon anv Gorcn, Long-street, Capetown. 

R. A. Taompson anp Co., 88, Loop-street, Capetown. 

J. C. Jota anp Co., Capetown, Port Blizabeth, Johannesburg, 

Bast London, @y h , King Williamstown, Stell 

Hanpewt House, Limrrep, Kimberley. 

Apams anv Co., Durban and Maritsburg. 
AUSTRALIA.—Gorpon anv Gorcn, Melbourne, Sydney, and Brisbane. 

R. A. THompson anv Oo., 180, Pitt-street, Sydney; Melbowrne, 

Adelaide, and Brisbane. 

TURNER AND Henperson, Hunt-street, Sydney 
NEW ZEALAND.—Uprow anp Co., Auckland ; Craia, J. W., Napier. 
CANADA.—Montreat News Co., 386 and 388, St. James-street, Montreal. 

Toronto News Co., 42, Yonge-street, Toronto. 

UNITED STATES OF AMERICA.—InTERNATIONAL News Co., 88 and 85, 

Duane-street, New York ; Susscription News Go., Chicago. 
STRAITS SETTLEMENTS.—KE tty ayp Watsu, Liuirep, Singapore. 
CEYLON.—WisayartTNa anv Co., Colombo. 

















SUBSCRIPTIONS. 

Tue Enotnger can be had, by order, from any t in town or 
country, at the various railway stations; or it can, if preferred, be 
supplied direct from the office on the following terms (paid i 
advance) :— 

Half-yearly (including double number) ... .. £0 14s. 6d. 
Yearly (including two double numbers)... +» £1 9s. Od. 


CrorH Reaprne Cases, to hold six issues, 2a. 6d. each, post free 2s. 10d. 
Uf eredth coos, om eng SAE cee ereny een > aves oe enna 


Base bg Sree will, until further nai, be received at the rates 
na below. Foreign Subscribers paying in advance at these rates 
will receive Tue Enainger weekly aad post free. Subscriptions sent 
by Post-offce Order must be made pee to Tue Enoinzer, and 
accompanied by letter of advice to the 


Tow Paper Cortes. Tuick Paren Coprgs. 
Half-yearly . . £0 18a, Half-yearly £1 Os. 8d. 
Yearly .. .. .. £1 lé od. Yearly .. £2 0s. 6d. 

e difference to cover extra postage.) 
ADVERTISEMENTS. 


4a” The charge for advertisements of four lines and under is three 
shillings, for every two lines afterwards one shilling and sixpence ; odd 
lines are charged one shilling. The line averages seven words. en 
an advertisement measures an inch or more, the charge is 10s. per inch. 
All single advertisements from the country must be accompanied by 
a Post-office Order in payment. Alternate advertisements 
inserted with all practical piano but regu! a ae be guaran- 
teed in any such case, All except weekly adve ments are taken 
subject to this condition. 

Advertisements cannot be inserted uniess delivered before 
Siz o’clock on Thursday evening; and, in consequence of 
the necessity for going to press carly with a portion of the 


edition, ALTERATIONS to standing advertisements should 
arrive not lster than Ten o'clock on Tuesday morning in 
each week. 
ine ae 2 ert Se ay eg 
Paper are to be addressed to Prior, ‘Mr. Bran 
letters to be addressed to ‘he Béitor ier 7 Tus 
Telegraphic Addre<s. “« BNGINERR NFWSPAPER, LONDON.” 
Telephone—No. 13332 Central. 
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PUBLISHER’S NOTICES. 


**THE ENGINEER” will in future be edited 
and published in its newly-built offices, No. 33) 
Norfolk-street, to which address all communica- 
tions for the Editor or Publisher should be sent, 
as of old. 


**. 
* 


*," With this week's number is issued, as a Supplement, a Two-page 
"Engraving of the 7500 1.H.P. Triple- expansion Engines, 
HM.S. Prince of Wales, Every copy as issued by the Pu lisher 
includes a copy o the Supplement, and subscribers are requested 
to notify the fact should they not receive it, 





Pie" 3 any subscriber abroad should receive THE ENGINEER in an 
imperfect or mutilated condition, he will oblige by giving prompt 
information of the a to the Publisher, with the name of the 
Agent through whom t per is obtained. Such inconvenience, 
Uf suffered, can be remedied by obtaining the paper direct from 


this office. 
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TO CORRESPONDENTS. 


4@ In order to avoid trouble and 
correspondents that letters ry 
for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 

4 All letters intended for insertion in Tuk ENGINRER, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of y 

We cannot undertake to return drawings or manuscripts; we must, 

therefore, request correspondents to keep copies. 


REPLIES. 


F. KE. P. (Nutfield).—A wicker fender for motor cars has been invented 
by Mr. F. T. Jane, of Southsea. We fear it would do nearly as much 
harm to the dogs as the car itself, and it would he a difficult matter to 
persuade motorists to adopt it. Possibly a simple pneumatic guard of 
some sort might find favour, but we have grave doubts, 

C. G. H. (Loughborough) —Some months ago an attempt was made to 
form an association fur the protection of traders against unfair railway 
rates, but we believe it came to nothing. Invitations to a meeting in 
Westminster were issued, but we do nut remember that it ever took 
place. We are making further inquiries, and if they lead to anything 
will let you know. 





INQUIRIES. 
SPIRIT LAMPS. 
Srm,—Can any reader refer me to any firm who would be likely to take 
up the manufacture of a spirit heating apparatus and laundry irons? K. 
June 29th. 


ERRATA. 





In our issue of June 10th, e 599, column two, in a description of 
machine tools, by G. Birch and , Limited, for “ 12in. per min.” read 
“l}in.” For “}ft. to 2}ft.” read tin. to 2}in.” 

The signature of a _e on “ peers in Southern Europe,” on page 
643, in our last impression. should be “Cooke” not “Hooke. The fault 
is not ours nor the printer’ 8. 








MEETINGS NEXT WEEK. 

Permanent Way InstitutIon.—Friday, July —~y at 3.20 p.m. Visit 
Bardon Hill Granite Quarries, near Leicester. Blasting wi'l be 
arranged from 6 p.m, to 6 30 p.m. 

Tax Junior InstiToTION oF EnoinekRns —faturday, July 9th, at 
9.55 a.m., Excursion to Dover. ‘Visit the South-Eastern and Chatham 
Railway turbine steamer The Queen ; the Aamiralty Harbour Works ; 
and the Works of the Dover Harbour Board. Reception by the Mayor 
and Mayoress at the Town Hall in the afternoon. 














DEATHS. 
Ow the 25th June, at 10, Palace-road, Streatham Hill, Tuomas Horn, 
M.1.C.E., late of Westminster, in his 90th year. 
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STEAM BOILER ENERGY. 


Durina the joint meeting of the Institution of 
Mechanical Engineers and the American Society of 
Mechanical Engineers at Chicago, a paper was 
read by Mr. C. V. Kerr, of New York, on “The 
Potential- Efficiency of -Prime Movers.” It is im- 
possible to say anything that is novel on this sub- 
ject without being a little heterodox—a fact which, 
however, has in no way deterred some advanced 
thinkers from attacking problems hitherto left with 
more or less discretion severely alone. However, 
Mr. Kerr was nothing if not orthodox; yet his 
paper has so much merit as a practical contribution 
to a difficult subject that we shall print it in full. 
But there are certain matters on which Mr. Kerr 
does not touch which deserve consideration in this 
connection. 

He begins with the old comparison of power- 
producing machines of all kinds toa water wheel 
driven by a stream descending a hill. We fancy. 
that the world is indebted for this simile in 
its most elegant form to the James Forrest lecture 
of the late Sir William Anderson. The comparison 
is excellent so far as it goes; but it can only be 
made to deal with either heat engines or electricity 
by doing violence to our feelings of. scientific 
accuracy. There are three ways of looking at the 
heat engine. First, we have that of the man of 
pure science, who sees in the Carnot cycle the 
beginning and end of all things thermal. Secondly, 
we have that of the man who builds engines for 
sale, and tries to make them excellent not only for 
reputation sake, but for the love of the thing; and, 
lastly, we have the point of view of the man who, 
having investigated the whole subject scientifically 
and mathematically, then proceeds to show how far 
science and practice can be reconciled. Nothirg 
better has ever been done in this way than Rankine’s 
work. Apart from what he has written in our own 
pages, we have his investigation of the performance 
of the engines of the steamships Thetis and Admiral, 
as set forth on pages 405, 406, 407, and 408 
of “The Steam Engine and other Prime Movers.” 
But quite away from all mathematical subtleties, 
we have some broad facts to deal with, under- 
standing which we can see what are the practical 
limits to the result to be obtained from the com- 
bustion of a pound of coal under any conceivable 





circumstances. Confining our attention to the 


steam engine, it is easy enough to comprehend that 
no more power can possibly be obtained from the 
engine than has been delivered to it by the boiler. 
Our purpose in writing now is, therefore, not so 
much to consider the performance of steam in an 
engine as the problem presented by its produc- 
tion. Let us suppose that a given boiler of any 
kind is producing 100 1b, of steam per minute, the 
steam having an absolute pressure of 109 lb. per 
square inch. The volume of 1]b. of steam at this 
pressure is precisely 4 cubic feet. Our boiler, there- 
fore, makes 400 cubic feet of steam per minute, and 
the work of the fuel apparently consists in thrusting a 
column of steam one square foot in cross section and 
400ft. long out of the boiler every minute. In most 
text-books this is put in another way by supposing 
that a stated weight of water is placed under a 
loaded piston in a long, vertical cylinder, and that 
heat is applied until the whole of the water has 
been evaporated under constant pressure, and the 
piston raised through a distance determined by the 
conditions of weight of water and pressure. We 
144 x 109 x 400 

have then 33.000 = 190 horse-power. 
But 100lb. of steam per minute is 6000 lb. per 
hour. If we suppose that the evaporation is at 
the rate of 10lb. of water per pound of coal, then 
600 lb. must be burned per hour, and the consump- 
tion of fuel per horse-power per hour is a little over 
3lb. But it is quite well known that the energy 
exerted in the boiler is not represented entirely by 
the ejection of steam in the way we have stated. 
The steam possesses besides all the energy stored 
in it during the process of its manufacture. It can 
be worked expansively, and power obtained from it. 
The first or primary work is that expended 
during. the full pressure part of the engine 
stroke, when steam is thrust out of the boiler 
against a resistance—that of the piston. The 
second part of the work is done during expansion. 
All this is very plain sailing. It is quite understood 
by every student who has given sufficient thought 
to thermodynamics. But having got thus far, we 
have to face a problem, which seems so far to have 
never attracted any qualified attention, or, indeed, 
been recognised at all. This being so, no doubt 
what we are now about to say, being new, is almost 
of necessity unorthodox—at least by implication. 
It may be stated in a very few words. It is clear 
that the stored up energy in the steam cannot be 
got out of it without change of temperature. That 
is a fundamental fact on which the whole structure 
of thermodynamics hangs. Not only must there be 
a conversion of heat into work, but there must be a 
fall of temperature as well. It is, of course, not 
necessary to labour the point at all. Now, the pro- 
blem is this—How was the energy got into the 
steam without change of temperature ? The tempera- 
ture of steam of 109]b. is 334 deg. Fah. That we 
shall suppose is the temperature of the feed-water. 
It is pumped into the boiler and endowed at once 
per saltum with energy without any change of 
temperature. At one moment we have a group cf 
molecules with a temperature of 334 deg. and very 
little energy, the next moment we have the same 
group endowed with enormous energy without any 
change whatever in their temperature. The 
generation of steam has never yet been considered 
in its bearing on thermodynamics. The scientific 
world has been content to say that “ heat becomes 
latent’ in the steam. Those who go a little below 
the surface know that there is no heat, latent or 
otherwise, beyond that proper to the sensible 
temperature. The heat has been transformed into 
another form of energy. If we take any ordinary 
diagram we have the full pressure part of the 
stroke. Now that is what is made in the boiler, 
obviously enough ; but whence comes the expansion 
part of the stroke? We have to believe that steam 
is made in the boiler at full pressure at once, without 
ever passing through any intermediate stage of rise 
of pressure from nothing up. The whole process is, 
in one sense of the word, strictly irrevisible; or, 
to be more accurate, we may say that ebullition has 
yet to be reconciled with the laws of thermo- 
dynamics. An obvious explanation is that the 
energy of steam or any gas is represented wholly by 
its mass and its momentum, which latter is the sum 
of the momenta of the individual molecules. Each 
molecule of steam, then, must undergo acceleration 
during the period of evaporation, and the energy 
rises from nothing to that of steam. This, how- 
ever, only shifts the difficulty, and in no way helps 
us to a concept of the way in which energy is 
transferred without change of temperature. An 
analogy may be traced, of course, between the pro- 
cess of making steam and the expansion of a gas 
doing work and expanding at a constant tempera- 
ture while receiving heat. But this does not carry 
us much further. cs 

Nor is this all, there are phendmena of the 











generation of steam which are none the less startlirg 
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because they are little known. The first is that a 
steam bubble once formed, when rising through the 
water always augments in size. This has nothing 
to do with the fall in pressure, due to the diminish- 
ing hydrostatic head. That is to say, the increase 
in size of the bubble is much greater than that 
proper to the fall in pressure. Asa small bubble 
contains less energy than a large bubble, it follows 
thata rising steam bubble is acquiring energy from the 
surrounding water of the same—or, possibly, a lower 
—temperature. Attention has, we may add, already 
been called to this factin our pages. But it is a fun- 
damental principle of thermodynamics that energy 
cannot pass from one body to another so long as the 
temperatures of the two are identical. The second 
phenomenon is the total disappearance of a bubble 
compelled to descend from the top of a column of 
heated water to the bottom. The energy in the 
bubble is out of all proportion greater than that 
which can be expended on it by the hydraulic head. 
It isevident that energy can turn from heated water 
to steam and from steam to water in a way which 
has not as yet been satisfactorily reconciled 
with thermodynamic laws. That it can be re- 
conciled we do not a moment dispute, but it 
is none the less certain that the theory of 
ebullition is at present very incomplete and inade- 
quate. A direct analogy exists, however, between 
the disappearance of heat in the production of 
steam and its disappearance when ice or a metal 
is melted. The interesting features of the whole 
problem are the apparent facts that energy can be 
got out of steam when expanding which was put 
into it in a way not fully understood ; each bubble 
of steam representing in its action on the water 
which it displaces during its formation the full pres- 
sure part of the stroke of a steam piston ; and, se- 
condly, the fact that heat energy can pass from 
water to steam of the same temperature. To the 
fatal facility of interchange is largely due the evil 
effect produced by even small quantities of water 
in a cylinder. 

ENGLAND. 


FOREIGN STEEL IN 


THE question as to whether the sale of iron and 
steel products for the export market can be effected 
on a profitable basis at prices which are considerably 
lower than the actual charges to inland consumers 
has frequently been raised by makers and others 
interested in the subject in the United Kingdom. 
It has specially been brought forward as a result 
of the large quantity of iron and steel which 
Germany sent to Great Britain last year, and 
which trade is being continued at the present 
moment, although not on such an extensive scale, 
owing to the higher prices which were introduced 
on the formation of the steel syndicate at the begin- 
ning of March. The exports of iron and steel from 
Germany to Great Britain in 1903 amounted to 
nearly one million tons, and a large proportion con- 
sisted of semi-finished steel in the form of blooms, 
billets, &c., which were sold at prices ranging from 
15s. to 18s. per ton less than those charged to native 
consumers. Indeed, a difference to this extent pre 
vails at the present moment, and the decision of the 
steel syndicate on the 3rd ult. not to make any 
alteration in prices apparently implies an adherence 
to existing quotations for the third quarter of the 
year. It is, however, not only in regard to semi- 
finished steel that disparity exists between German 
inland and export prices, but also in regard to 
forgings and castings, rails, ship-plates, and angles ; 
and firms in Sheffield and on the North-east Coast 
have been loud in their complaints of the 
severity of Teutonic rivalry. It is true that the 
lamentations in this respect have not been of so 
pronounced a character since the steel syndi- 
cate was brought into existence four months 
ago ; but this is partly due to the removal of com- 
petition among the principal German works them- 
selves in respect of the export markets, and the 
substitution of an organised combination controlling 
uniform prices, and partly to the large increase in 
the home demand, which now absorbs 70 per cent. 
of the production of the syndicated steel works, 
which will be remembered as amounting to approxi- 
mately 9,000,000 tons per annum. 

It follows as a matter of course that if the volume 
of foreign business remains the same with an 
organised syndicate in command, the financial 
results with the higher export prices now prevailing 
should be superior to those realised in the period of 
unregulated competition of the various works ; while 
an even more satisfactory position should develop 
with a continuation of the greater activity in the 
German inland market at present, with its higher 
prices and absorption of a larger proportion of the 
production than was the case in ante-syndicate 
days. These are, however, questions which may be 
left for the future to decide. For the moment the 
problem to solve is as to whether the exports of 





iron and steel during the past two years have been 
undertaken, as many people imagine, at a loss. It 
is comparatively easy to obtain information on 
the question from a general standpoint, because, 
with one or two exceptions, all the exporters to 
Great Britain have become members of the steel 
syndicate, and the facts show that, taken in con- 
junction with the home trade, the export branch at 
low prices is really a remunerative business. If 
we were to use the current phraseology, the 
situation would be defined by saying that 
“dumping pays.” This will be understood from 
a reference to the list of members of the steel 
syndicate, and from a comparison of their financial 
position for the past two years as represented by 
the dividends paid out of profits. In a few 
important instances of successful enterprises it is 
impossible to give any information on account of 
their being either private companies, family under- 
takings, or for other equally good reasons. These 
comprise the Friedrich Krupp Company, the 
Deutscher Kaiser and Thyssen and Co., De Wendel 
and Co., Rochling Brothers, Stumm Brothers, and 
Van der Zypen. Excluding these, and taking the 
works at random, we find that the Aix-la-Chapelle 
Tron and Steel Works (Rothe Erde) Company has 
paid a dividend for the financial year 1903 at the 
rate of 30 per cent. as against 20 per cent. in 1902; 
the Hosch Steel Works, 8 per cent. as against nil 
in 1902; the Gutehoffnungshutte, 20 per cent., 
being the same as in the preceding twelve months; 
and the Horde Verein, 4 per cent., as against 
nothing. In addition to these, the Rhenish Steel 
Works Company shows an advance from 5 per cent. 
in 1902 to 8 per cent in 1903; the Dortmund Union 
from nothing to 4 per cent. on most of the share 
capital; the Haspe Steel Works Company from 
2 per cent. to 7 per cent.; the Rombach Ironworks 
from 5 per cent. to 8 per cent.; the Peine Rolling 
Mills Company—with the Ilsedehutte—from 40 per 
cent to 52 per cent.; the Maximilian Ironworks 
from 16 per cent to 17} per cent.; the Pheenix 
Steel Works from nil to 8 per cent.; the Georgs- 
Marien Mining and Ironworks Company from 2 per 
cent. to 3 per cent.; the Konigs and Laurahutte 
from 10 per cent. to 11 per cent.; and the Upper 
Silesian Friedenshutte from 2} per cent. to 5 per 
cent.; while the Bochum Verein Works remains 
stationary at 7 per cent. for the two years. On the 
other hand, the Dillingen Ironworks Company 
shows a decline from 18 per cent. to 17 per cent. ; 
two Lorraine and Luxemburg works have not 
yielded any return, and no particulars are pro- 
curable in relation to the remaining other three 
steel undertakings which became associated with 
the syndicate at its inauguration a short time ago, 
and irrespective of impending accessions to the 
combination. 

It will be obvious from the figures which have 
been given of the works, which represent 90 per 
cent. of the whole steel industry of Germany, that, 
regarded from the standpoint of the total turnover, 
the works are, with comparatively few exceptions, 
in a satisfactory financial position; and that, as a 
consequence, the export trade proves to be profit- 
able when worked in conjunction with the inland 
branches at higher prices. It is quite immaterial 
whether a loss is incurred on the export trade, 
because, if the latter is unremunerative in itself, 
ample compensation is obtained in the higher 
inland prices. It is, however, by no means certain 
that the low export prices are unprofitable. Of 
course, if the tonnage exported had to be specially 
produced for the purpose, it could not be sould at 
present or last year’s prices; but thrown in with 
the output for the inland market, the general result 
is economical production all round. It is, there- 
fore, to the bulk system of manufacture, the pos- 
session of supplies of raw materials, and the wall 
of Protection, which ensures high prices in the 
inland market that the German works owe the 
success of their competition in the United Kingdom 
and in British Colonies in the past, and these con- 
ditions will doubtless assist them in the future with 
a prolongation of existing circumstances. 


BALL BEARINGS. 


Batu bearings are at once the delight and the 
despair of the accomplished mechanician. They 
resemble the exceedingly clever young man who 
can doso much, and invariably achieves so little. 
Every one who rides a bicycle feels that he could 
not possibly do without them. This is the rule. 
At odd moments, when far from home, he wishes 
that they had never been invented. In theory they 
are absolutely right ; also in theory they are totally 
wrong. The truly spherical ball can only make 
“point” contact. The resistance to the rotation 
of the bearing is reduced to a minimum. That is 
one view—one theory. On the other hand, it has 
to be admitted that there is no such thing known 





in practical mechanics as point contact. Actually 
the ball is loaded with an enormously heavy weight 
if we take into consideration the smallness of the 
bearing surfaces. A load of a single pound on an 
area of the one thousandth part of a square inch 
represents a pressure of 1000]b. per square inch. 
If we attempt to increase the contact surface by 
making the balls run in grooves, however shallow, 
we at once introduce a grinding action, for reasons 
quite obvious; and the value of the bearing as a 
resistance reducer is at once diminished. The per- 
fect bearing is that found in all good bicycles, in 
which the balls run between two cones. It is a 
necessity of this arrangement, however, that the 
relative position of the balls and cones shall be 
delicately adjusted with minute precision. If they 
are too close the consequences may be disastrous ; 
if too far apart, unpleasant. 

Ball bearings have for some time been coming 
into use for other machines than bicycles. They 
are used, for example, in lathes and drilling machines. 
For motor cars they still enjoy a certain amount 
of qualified popularity. The great difficulty is to 
obtain cones which shall be hard enough and yet 
not brittle. The steel balls when quite true possess 
a marvellous power of rolling a groove in the cone, 
and in a little while the groove is so deep that the 
cone parts in two. In some cases the cone is in 
the fixed portion of the bearing only. The rotating 
portion is a plain cylinder of very hard steel. To 
get a satisfactory cylinder is a very difficult opera- 
tion. If it is a shade too hard it will fly; if a shade 
too soft, a groove is speedily cut in it. Another evil 
is the breakage of balls. No other bearing in 
existence can be more speedily disabled. A broken 
ball will work havoc in a very short time. 
Attempts have been made to use ball bearings 
on crank shafts and crank pins in motor cars. 
In some cases we understand that they have 
worked very well. Our own experience, and that 
of many others, is that they are quite untrust- 
worthy when exposed to shock. The big end is 
supposed to be set up so tight that knock cannot 
take place. If, however, grooving begins, and the 
bearing becomes a little slack, balls will certainly 
be broken with disastrous results. One of the 
various mistakes made in fitting ball bearings is 
the use of balls too small for their work. This is 
done, of course, to keep down the size of bearings, 
which are apt to become very large and unsightly 
unless the balls are small. It is above all things 
essential to success that the balls shall be abso- 
lutely truly circular, and of the best quality. 
There are quantities of balls in the market 
whose quality is execrable, and their polish beau- 
tiful. In all cases where balls will be severely 
tried, as in motor car work, they should be 
carefully tested for uniformity of diameter and 
excellence of surface. Every ball should be examined 
with a magnifying glass; minute specks not bigger 
than pin points may be thus found. As a rule they 
indicate a crack or flaw of some kind. If used, the 
specked ball will certainly give trouble before long. 
A good price should always be paid to secure 
excellence. The prominent characteristic about the 
ball bearing is that there isno medium. It is either 
as good as it can be made, or it is very bad. No 
one ever yet saw a moderately good ball bearing give 
satisfaction. Attempts have often been made to 
reduce the stress on a bearing by using more than 
one ring of balls. These have always failed, 
because it is impossible in practice to get each ring 
to take its full share of the load. After all, the 
essence of success lies in keeping the stresses down. 
The weight must not be too heavy, and it will be 
found in practice that a point is very soon reached 
beyond which it is not safe to go. 

Roller bearings are supposed to be an improve- 
ment on ball bearings ; but there are essential differ- 
ences. The ball bearing can be tightened up, the 
roller bearing cannot. The contact surface is, how- 
ever, a line instead of a point, and something is 
gained from the fact. A very large number of 
patents have been taken out for roller bearing: 
Within limits they are, when well made, thoroughly 
excellent ; but they are expensive, and they occupy 
much room. They have a tendency to set their 
axes oblique to the line of the shaft, and many 
patents have been taken out for inventions in the 
shape of “cages,” “ lanterns,” and other devices to 
keep them in line with the bearing. They are quite 
suitable for a class of machinery in which 
balls would be probably out of place; but for 
some cause which is not very apparent they 
creep into favour very slowly indeed. It -is 
probably easier to make a dozen rollers all of the 
same diameter than it is to secure the same 
characteristic in a dozen balls. The resistance of a 
roller bearing will, however, be a little in excess of 
that of ball bearings. They have been tried on 
railway rolling stock, and always, so far as we are 
aware, with success... But, after all, for work of 
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that kind it is doubtful if they hold out any ad- 
vantage to railway directors sufficiently great to 
induce them to abandon the normal oil axle-box. 
In point of fact, the resistance of any bearing which 
it would be safe to fit with rollers in heavy 
machinery is so small when a proper lubricant is used 
that there is little room for improvement. The 
actual reduction in the quantity of coal required to 
haul a train fitted with roller bearings, as compared 
with that used by a train fitted with normal axle- 
boxes, would probably not pay interest on the cost 
of the new bearings. Nevertheless, there will 
always be a demand, we think, for roller bearings, 
and that for ball bearings seems to be increasing 
rather than diminishing. The largest admissible 
halls, of the highest possible quality, should in- 
variably be used; and then so long as the loads are 
light, as in bicycles, there will probably not arise 
much room for complaint. 


464 
e+ 





MUNICIPAL TRADING ACCOUNTS, 

REcENT proceedings before a Parliamentary Committee 
in connection with certain electric lighting Bills pro- 
moted by local authorities are of considerable interest in 
relation to municipal trading. Shortly, the question 
under discussion was whether Parliament should insert a 
clause in Bills of this kind to the effect that local 
authorities supplying electricity must so adjust their 
charges for energy as to ensure that the burden of an un- 
successful undertaking shall not be thrown upon the 
ratepayers generally. It was proposed to effect this 
object by the insertion in certain Bills of what is 
commonly called the “ Bermondsey Clause.” A few 
words are necessary to show how this clause came 
into prominence. In 1902 the Bermondsey Borough 
Council promoted an electric light undertaking, by the 
terms of which the parish of Rotherhithe was to be 
supplied with electricity. The South Metropolitan Gas 
Company, as ratepayers, opposed the Bill which was 
brought forward to confirm the Provisional Order, con- 
tending that “if the powers sought in the Order could be 
justified, provision should be made to ensure that the 
price charged for electricity should be such as would 
make the undertaking self-supporting, and that the 
powers of charging the rates with the deficiency in the 
income of the Council’s undertaking should not be 
sanctioned.” In the event the Committee confirmed 
the Bermondsey Provisional Order, subject to the in- 
sertion of the following clause :—“ The undertakers shall 
once in every year after the first year’s working of the 
undertaking cause to be laid before them a statement and 
balance-sheet of the accounts of the undertaking, drawn up 
in accordance with the form of accounts prescribed by the 
Board of Trade for a loca] authority under the Electric 
Lighting Acts, 1882 and 1888, and the undertakers shall 
thereupon fix annually the charges to be made for the 
supply of energy in the then ensuing year at such rates 
—not exceeding the maximum rates specified in the 
principal Order—so that as far as is reasonably practicable 
the revenue for that year shall not be less than the expen- 
diture for that year.” It will be recollected that under 
the public Electric Lighting Acts which are now in force, 
the local authority can apparently make what charge they 
please, subject to the maximum price per unit. In the 
case of a company, however, the price may be revised 
every seven years. In certain recent cases before the 
Parliamentary Committees, opponents to municipal 
electric lighting schemes have sought to have the Ber- 
mondsey clause inserted for their protection. The 
Committee, however, refused to insert the clause, but by 
way of a concession they suggested to the learned counsel 
employed in the cases that they should bring forward a 
clause on the following lines:—(1) The accounts of the 
undertakers shall be published annually in the form 
prescribed by the Board of Trade under the statute. (2) 
The loeal authority, at the end of five years after the 
undertakers commence to supply energy in the case of a 
new, and of three years in the case of an existing undertak- 
ing, and thenceforward triennially, shall, sofaras is reason- 
ably possible, revise the rates so that no loss shall be 
incurred by the ratepayerson the undertaking. (3) Nothing 
shall prevent a local authority from entering into a con- 
tract to supply energy on special terms, but the rates 
charged in future contracts shall be either subject to 
revision at the triennial revision, or rise and fa]l—but not, 
excepting by consent, below any minimum named in the 
contract—pari passu with the general electric lighting 
rates fixed at the triennial revision, and the promoters 
in each case will decide which of these alternatives 
they prefer to have inserted in their Order.” It has 
been suggested that, even assuming the Bermondsey 
clause were adopted in its entirety a local authority could 
always get out of the difficulty by charging increased 
prices to public lamps. We imagine, however, that no 
Court would so interpret the clause or the modified form 
now suggested by the Committee. An additional charge 
to public lamps would mean additional cost to the rate- 
payers. Itis hoped that the suggestion of the Committee 
may be acted upon in all future Bills promoted by local 
authorities. 


MINERS’ WAGES IN YORKSHIRE. 


CoNnsIDERABLE interest prevails at the present time 
throughout the South Yorkshire coalfield as to the 
action the local coalowners are likely to take in regard 
to the 5 per cent. reduction of wages, notice of which 
has been given to the Miners’ Federation officials by 
the owners. The West Yorkshire coalowners have 
signed the agreement, and it may be therefore taken 
almost for a certainty that they will fall in with 
the general body of coalowners. The South York- 





shire coalowners up to the present time are no | 
parties to the Federation claim, not having yet | 
signed the Federation agreement. The miners’ leaders | 
are without any information as to how the district coal | 
owners are likely to act; and knowing how they are | 
handicapped by the inept trial still unfinished, the situa- | 
tion is critical and perplexing. From what can be | 
gathered from trustworthy sources, it is believed that the | 
South Yorkshire coalowners will fall in with what | 
is done by the other districts. The question has | 
not been officially considered, but will doubtless be | 
brought before the next meeting of local coalowners. | 
Although the coal trade is in a wretched state it | 
is some satisfaction to learn that some of the | 
most powerful firms in the coalfield are said to be very 
heavily under contracts, and have given an intimation to | 
large consumers that they know of no cause which will | 
interfere with the working of their collieries. It is cheer- | 
ing, too, to note that the North-Eastern Railway Com- 
pany has during the week accepted the South Yorkshire | 
coalowners’ offer, and has distributed a fair portion of its | 
last contract amongst local coalowners at 8s. 6d. per ton. | 
The Great Northern contract is understood to be not yet | 
fixed, but its orders are likely to be placed shortly, | 
doubtless at the same price. All these indications seem 
to pow to the fact that the South Yorkshire coalowners | 
will probably fall in with the movements of the Miners’ | 
Federation, seeing that they are pretty equally divided in | 
opinion as to the wisdom of joining the Federation | 
arrangements or otherwise. 








| 
ENGINES OF H.M.S. PRINCE OF WALES. 


WE illustrate on page 12 and in a Supplement this week | 
one set of the propelling engines of H.M.S. Prince of Wales, | 
a first-class battleship of 15,000 tons displacement. These | 
engines were built by Messrs. Scott and Co., Greenock | 
Foundry. There are two similar sets of triple-expansion | 
engines arranged in separate water-tight compartments, | 
each engine being capable of developing 7500 indicated | 
horse-power, or a total of 15,000 indicated horse-power. | 
Each set of engines has three cylinders, the diameters being, 
high-pressure 3lfin., intermediate-pressure 514in., and the 
low-pressure 84in., arranged in the usual manner, and all | 
having a stroke of 5lin. The cylinders are fitted with cast 
steel pistons and covers; the high and intermediate-pressure 
cylinders have forged steel liners, whilst that of the low- 
pressure cylinder is of hard, close grained cast iron. All the 
cylinders are steam jacketed. The slide valves for the 
distribution of steam are of the piston type for the high and 
intermediate-pressure cylinders, and those for the low- 
pressure are of the flat, double-ported type, with a relieving 
ring at the back. The cranks are set at an angle of 120 deg. 
with each other. The crank shaft is made up of three 
interchangeable parts, the diameter being 17in. external and 
Yin. internal. The shafting throughout is hollow, and is | 
made of forged steel. The back columns are of cast iron, 
and the framing of the engines of cast steel. The front 
columns are round and of forged steel polished. The pro- 
pellers have a diameter of 17ft. 6in. and 19ft. pitch, with 





| the Navy. 


a well-deserved compliment, and no very novel departure, 
since Italy has set the example with the Benedetto Brin. 
But that party which aims at calling warships after distin- 
guished modern men has not as yet made any great progress. 
Once the practice began it is difficult to say where it would 
end. Also it would entail signal-book changes, whereas the 
Tron Duke, Vanguard, Victoria, Audacious, Invincible, 
Inflexible, Glatton, Cyclops, Hydra, Hecate, Téméraire, and 
others are all at disposal from ships no longer on the effective 
list. 





Aut the Admiral class are now out of commission, and but 
for the present war one or two would probably have gone to 
the scrap heap. But the war has shown that old ships can 
be useful in a variety of ways ; consequently, they are likely 
to be retained for many a year yet. 





WE hear that a new type of Belleville boiler has been 


| introduced, but no details are as yet forthcoming. Possibly 


it will only turn out to be the steam drum which is now being 
fitted to all Belleville ships in the British Navy. 





In connection with Bellevilles, we recently discovered one 
of the boilers which were removed from the Hermes. It is 


| in use for training stokers at Chatham. Other boilers or 


portions are said to be at Devonport and Portsmouth. 





THE Medea is ordered to make another trip to Malta to test 
her Yarrow boilers, for the information of the Controller of 





Tue Terrible, which has been refitted by private con- 
tractors, has run satisfactory trials, and is due to leave this 
week for China with relief crews. 





THE naval manceuvres will begin on July 19th. After the 
preliminary cruise there will be, so it is said, a month’s 
‘* war ’’ round the Cornish coast. Weare a little sceptical as 
to the duration of operations—a week is more probable. 





THE ‘‘ triumph of the torpedo’’ has been extensively billed 
as the result of the last affair at Port Arthur, but for our- 
selves we hardly fancy that the ‘‘bag’’ for eight attacks is 
one to boast of, in view of all that has been claimed for the 
torpedo and the singularly favourable circumstances. There 
seems a little doubt about the sunken ship, unless it is the 
vessel also reported as wrecked. That the Russians repaired 
their ships and got them out is wonderful; but we suspect 
that some of them were more for show than for fighting. 
It is difficult to credit the Retvizan and Pobieda with 
much fighting value after their adventures, and a 
good deal of bloom must be off the Tsarevitch. The 
Japanese fleet, on the other hand, seems fit as ever, and the 
way in which it has kept the sea reflects very great credit not 
only on the crews, but also on those who built and engined 
the vessels. Some of the Japanese ships have been steaming 
for over four months on end. When the Japanese issue their 
report of the war we shall have some very useful data as to 
the relative efficiencies of water-tube and cylindrical boilers, 
if we learn nothing else. Two or three breakdowns would 
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Water consumption per I.H.P. per hour (all 


detachable blades of manganese bronze. The exhaust steam 
of the main engines is condensed in four large gun-metal | 
condensers, two in each engine-room, which have a total 
cooling surface of 16,000 square feet, and are so arranged 
that they can be used independently. There are also two 
auxiliary condensers, one in each engine-room, with a total | 
cooling surface of 2400 square feet, for condensing the ex- 
haust from the auxiliary engines. The auxiliary machinery 
is of the usual type. An independent air and circulating | 
pump is used for each auxiliary condenser, while the main 
air pump is worked in the usual way from the crosshead of 
the main engines. 
The boilers are of the Belleville type, and were also made | 
at Greenock, and they contain all the latest improvements. 
There are twenty in all, fifteen consisting of ten elements | 
and five of nine elements, all with economisers arranged | 
in their separate boiler-rooms. The working pressure is | 
300 Ib. per square inch, reduced to 250 lb. at the main | 
engines. The total heating surface is 37,640 square feet, and | 
the grate area 1170 square feet. Air is supplied to the | 
furnaces by three large air-blowing engines. The stokeholds | 
are ventilated by ten fans, two in each stokehold, driven by | 
enclosed steam engines. The ventilation of the engine- | 
rooms is effected by two electric motor fans. | 
The machinery trials were successfully completed last | 
December. The table above gives the principal results. 











DOCKYARD NOTES. 


THE new Exe class destroyers now building are fourteen in 
number and named as follows :—Thornycroft boats, Chelmer, | 
Colne; Yarrow boats, Gala, Garry ; Hawthorn Leslie boats, | 
Kale, Doon, Boyne; Laird boats, Moy, Ouse ; Palmer boats, 
Ure, Wear; White boats, Ness, Nith. The fifteen boats 
projected for the 1904-05 programme have not yet been named 
or commenced. 





Rumour has it that the second battleship of the Lord 
Nelson class will be called the Lord Howard, after the 
Admiral of Armada fame. The other name suggested is the 
Ark Royal—an historical name of which the King is said to 
favour the re-introduction. Yet a third name that has been 
mentioned is the William White; the ship to be so named in | 
compliment to the famous ex-chief constructor. It would be | 
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purposes) = 19-0 Ib.—on full power trial. 


have been a golden opportunity for Russia; indeed, might 
have altered the whole course of the war. 








ELECTRICAL ENGINEERS’ CONVER- 


SAZIONE. 


On Tuesday evening last the annual conversazione of the 
Institution of Electrical Engineers was held in the Natural 
History Museum at South Kensington. A large number of 
guests was received by Mr. R. K. Gray and Miss Gray and 
Mr. Alexander Siemens and Mrs. Siemens. The bird 


| galleries, as was the case last year, were thrown open, and 


here glees were sung by the Westminster Quartet, while the 
string band of the Royal Engineers performed in the main 
hall. A pleasant evening was spent, which was rendered all 
the more enjoyable by the fineness of the weather. 








BOOKS RECEIVED. 


Hilsshuch fiir den Maschinenbau. Von Fr. Freytag. Berlin: 
Price 10 marks. 

Modern Electric Practice. Edited by Magnus Maclean, M.A. 
London: The Gresham Publishing Co. 

The Management of Electric Tramways and Light Railways. By 
London: E. and F. N. Spon, Limited. 
Price 9s, net. 

Technische Hiilfsmittel zur Betirderung und Lagerung im Sam- 
melkirpern (Massengiitern). Von M. Buble. II. Theil. Berlin: 
Julius Springer. 1904. 

A Manual of Forest Engineering jor India. By Charles Gilbert 

ers. In three volumes. Calcutta: Office of the Superin- 
tendent of Government Printing. English price 6s. 

Railway Maximum Rates and Charges. By M. B,. Cotsworth. 
Assimilating, comparing and explaining the numerous Railway 
(Rates and Charges) Order Confirmation Acts of 1891 and 1892 fcr 


| all the Railway Companies and Traders in the United Kingdom, 
| &e. 


Third edition revised. London: Bemrose and Son, Limited, 


1904. Price 10s. 6d. net. 








ComMENCING to-day the Great Western Railway Com- 
pany will establish a motor car service between Slough and 
Windsor, thus placing Eton, which does not possess a station, in 
direct communication with the main railway line, 





16 


THE ENGINEER 


JULY 1, 1904 





AGRICULTURAL SOCIETY'S 
SHOW. 

Tue total of paying visitors to the show last week only 
amounted to 52,930, or 12,083 fewer than last year. This 
is the smallest attendance which the Royal Show has had 
in twenty-nine years, and we have to go back to the 
Maidstone Show of 1875, when, in wet weather, and 
with an inefficient railway service, the number of visitors 
fell below the present year. - With this exception, the 
1904 Exhibition falls behind any show which has been 
held since 1860. Unfortunately, the decrease in “the 
gate” is not the only side of the question. The diminu- 


THE ROYAL 


tion in the number of exhibitors of implements, as well as 
other departments which do not concern us, is also a 
grave matter; and it would seem that unless the Council 
of the Royal Agricultural Society makes up its mind 


Le dried is fed continuously upon the revolving cylinders 
and, passing between them, is spread in a thin uniform 
layer upon the surface of each cylinder. The milk solids 
are then removed in continuous sheets, as the cylinders 
revolve, by stripping knives held in contact with the 
cylinders. By this process milk is reduced to dryness in 
less than 30 seconds. The sheets of dry milk are after- 
wards pulverised by being passed through a sieve. 

Fig. 2 represents the steam wagon made by Bomford 
and Evershed, Limited, Pershore, and which was de- 
scribed rather fully last week. Fig. 4 shows the engine. 
Although this is of the compound type it should be 
mentioned that, when 
necessary, high-pressure 


earlier report of the show. This engine is made in accord- 
ance with Melhuish’s patent, in sizes varying from 84 to 
14 brake horse-power, and possesses some features which 
are a distinct departure in explosion engine practice. 
The operation of the engine will be easily followed by 
reference to the illustrations, in which C is the working or 
explosion cylinder, G the pump or vacuum cylinder, E the 
condenser, J the oil container, K the vaporiser, U the 
governor. Assuming the piston to be at its complete 
in-stroke and a charge compressed, this is fired by the hot 
tube in the usual manner. The force of the explosion 
expels the piston on its outward stroke. When it reaches 








steam can be admitted 
to both cylinders. Fig. 
3 shows’ Blackstone’s 




















Fig. 1—-JUST-HATMAKER MILK DRYING 


‘either to revert to the migratory shows or find a 
permanent showyard in a more convenient part of the 
kingdom, it would be better advised to give up the annual 
show altogether, and confine its attention to other 
spheres of usefulness. 

Since our last week’s report two additional silver 
medals have been awarded for new implements. One of 
these was for a compact and inexpensive refrigerating 
machine with a combined accumulative pure ice-making 
tank and cold storage chamber. This is made by Messrs. 
H. J. West and Co., Limited, of Southwark Bridge- 
road, London, S.E. The machine is intended for use in 
hotels, shops, &c., and depends for its cold-producing 
virtue on carbonic anhydride. The apparatus is 
compact, requiring a cubic space, exclusive of that for 
motive power, of only 8ft. x 7ft. x 6ft. 6in. high, and 





MACHINE 


vaporiser and ignition appe- 
ratus, which was also referred to last week. This 
engine was awarded a silver medal. The display of oil 
engines was up to the average, and most of the makers 
seem to have arrived at finality in design. Amongst 
these may be mentioned the Campbell Gas Engine 
Company, Limited, Halifax; the National Gas Engine 
Company, Limited, Ashton-under-Lyne ; Crossley 
Brothers, Limited; Ruston, Proctor and Co., Limited, 
Lincoln; Richard Hornsby and Sons, Limited, Gran- 
tham ; and James B. Petter and Sons, Limited, of Yeovil. 
The last-named firm appears to: be devoting particular 
attention- to small portable units suitable for farmers. 
The smallest of these is a 1} horse-power engine, appro- 
priately called the “ Handy-man.” The total weight of 
this engine, including water tank, is only about 8 ewt., 


oil engine with new 








Fig. 2-BOMFORD ANO EVERSHED’S STEAM WAGON 





Fig. 3 BLACKSTONE OIL ENGINE 


the port A any pressure remaining passes out through the 
check valve B, thus reducing the pressure in the cylinder 
C to that of the atmosphere. The continued outward 
movement then uncovers the exhaust passage D. During 
this outward working stroke the larger piston creates a 
partial vacuum in the condenser E. As soon, therefore, 
as the piston F uncovers the port D, the products of com- 
bustion remaining in the working cylinder C are with- 
drawn into the condenser E and vacuum cylinder G. The 
new charge thereupon flows into the working cylinder C 
to take the place of the withdrawn products. On the 
return stroke the products in the condenser E are dis- 
placed through the valve H into the exhaust pipe I. The 
lower part of the condenser is preferably covered to a 
depth of }in. with water. The products of combustion 
withdrawn from the working cylinder are by this means, 
and by its rapid expansion, condensed to such a degree 
that the portion entering the vacuum cylinder G is com- 
paratively cool. The vacuum pump is also used to lift 
the oil from the container J and deliver it in definite 
quantities to the vaporiser K in the following manner :— 
The partial vacuum obtained on the out-stroke is com- 
municated by means of the pipe L to the vessel M. This 
vessel is connected by the pipe N and regulating cock O 


Fig. 4—-ENGINE FOR STEAM WAGON 


on one side, the lower end of the pipe N terminating in a 
small non-return valve P. On the other side of the vessel 
M is a delivery valve Q and pipe R leading into the 
vaporiser K. Now, at every out-stroke of the piston the 
partial vacuum lifts a quantity of oil, the amount being 
| determined by the cock O, into the small cavity 8 of the 
vessel M. On the return stroke the pressure exerted by 
| the pump piston drives the oil out through the non-return 
| valve into the vaporiser K.. Animportant function is then 
performed by thisengine. Asthe hot gases expand and part 
| with their heat to the condenser, the temperature of the 


requires an engine giving 1} effective horse-power. | and it can be readily run about a farm or dairy for driving | surface of the water rises and is given offas vapour. This 


The other, and seventh, silver medal, was awarded to 
Messrs. Ransomes, Sims, and _ Jefferies, Limited, 
Ipswich, for’ a lawn mower, propelled by a petrol 
motor, which has already been illustrated in Tuer 
ENGINEER. For large estates this is an extremely 


useful machine, and appears to be preferable to the | 
Just-Hatmaker milk | 


steam-propelled mowers. The 
drying machine to which reference was made last week is 
shown in Fig. 1. 
Limited, of Edinburgh, and is extremely simple. The 
cylinders are heated by steam to a surface temperature 


of about 230 deg. Fah. They are separated from each | 
other about one-eighth of an inch and revolve inversely, | 


making about six revolutions per minute. The milk to 


It is made by James Milne and Sons, | 


| chaff cutters or cream separators. These engines have 
| the “Petter” system of automatic tube ignition. The 


| tube is contained in a small box, attached to and forming | 


| part of the exhaust outlet of the engine, and the tube, 
manufactured of a special alloy, is placed in this box, the 
exhaust gases of the engine being directed upon it. 
Amongst internal combustion engines exhibited, one of 
| the newest was the Eli petrol engine. This is of Anterican 
manufacture, and was shown by Messrs. T. G. Slipper 
j}and Co., Brundall, Norwich. It is of the two-cycle 
horizontal pattern, and has only one valve—namely, a 
brass check valve in the air inlet. 

Fig. 5 shows a sectional illustration of the Gothic two- 
cycle oil engine, to which reference was made in our 


| is driven through the pipe L into the vessel M and is here 
| condensed as water, and mixing, is driven with the oil 
into the vaporiser K. When it enters the cylinder, 
| with a given proportion of air, it serves the useful pur- 
pose of prolonging combustion, so that a maximum 
| effect is obtained upon the crank when this is in the 
best position to transform it into useful work. The 
evaporation of the water in the condenser E also assists 
in keeping the pump cylinder G at a comparatively 
low temperature. The governing is effected by the 
centrifugal belt-driven governor U and bell-crank lever 
V, attached by a link W to a plunger X, which, by its 
reciprocating movement, opens and closes communica- 
tion between the vessel M and the pump cylinder C, 
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thereby shutting out the action of the pump and stopping 
the supply of oil. Should the strap driving the governor 
break, or should the governor from any cause stop, the 
plunger in this instance moves out, and by preventing 
the flow of oil stops the engine. A stepped catch Y 
holds the plunger at starting the engine, and when the 
normal speed is obtained, automatically falls and leavés 
the governor free to act to cut the oil out at too high 
a speed or at too low a speed. 

Ransomes, Sims and Jefferies’ agricultural tractor, to 
which we briefly referred in our last impression weighs 








rate of 1} gallons per hour, which at 1s. 2d. per gallon holds 820 gallons. This machine is illustrated in Fig. 7. 
comes to from 1s, 9d. to 2s. per hour. |The engine and boiler are of this firm’s standard 

To counteract the encroachment of the steam wagon, | size and pattern. The Thornycroft Steam ‘Wagon 
several makers of traction engines and road locomotives | Company, Limited, Basingstoke, exhibited a four-ton 
have turned their attention to the production of a light | standard steam van, in which a cream separator is 
engine which shall comply with the Light Locomotives | fixed, the makers’ object being to enable farmers to have 
Act. The firm of Aveling and Porter, Limited, | cream separated literally at their own doors, the wagon 
Rochester, is one of the latest to take up the manufacture | taking the cream to a central dairy, thus saving the 
of an engine of this kind—see Fig. 6. It has a single | cartage of the milk. The motor wagon itself was of this 


cylinder 5}in. diameter by Qin. stroke, and, we are | firm’s well-known pattern. Of road locomotives and 
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2 tons 3 cwt. It is driven by means of a 20 brake horse- 
power four-cylinder Sims vertical petrol motor fitted 
with Sims-Bosch rotary magneto ignition, and connected 
by a friction clutch to steel gearing, enclosed and running 
in oilin a gear box. A transverse shaft from the gear box 
drives the road wheels by means of steel chains and wheels. 
The gearing is arranged to give three speeds, viz.: 

1}, 33, and 6} miles per hour, also to reverse at each of 
these speeds. The changing of speed and reversing are 
effected by the driver from the seat. Two brakes are 
provided. One is a foot brake which acts on the drum at 
the back of the gear box and at the same time on the 
friction clutch, putting the motor out of gear. The 


Fig. 5—-GOTHIC TWO-CYCLE OIL ENGINE 


steam pressure of 160 lb. the engine will indicate about 
12 horse-power. The engine has two speeds, a water 
tank sufficiently large for a run of 12 miles, and is 
mounted on springs. William Foster and Co., Limited, | 
Lincoln, is another firm which has taken up the manu- | 
facture of these light engines, as well as Wallis and 
Steevens, of Basingstoke, and W. Tasker and Sons, 
Limited, of Andover. The two last named firms have 
been at work in this direction for some time. Messrs. | 
Tasker are also applying these small engines for ploughing 
direct, and have constructed a four-furrow plough for | 
working in conjunction with them. 

The’exhibitors of heavy steam motor vehicles included | 











Fig. G-AVELING AND PORTER'S LIGHT TRACTION ENGINE 


second is a hand brake, and acts upon both road wheels. 
For use for driving stationary machinery the shaft is 


extended through the gear box to the back of the tractor, | 


and carries a transverse pulley. 
of speed of 220, 450, and 1000 revolutions per minute of 
the fly-wheel is obtained as required, the alteration in 
speed being made in the gear box. If the speed of the 
motor is altered a further variation of speeds can be 
obtained. The makers claim that this appliance is 
capable of ploughing about 5 acres in ten hours with a 
three-furrow plough, with a consumption of petrol at the 


By this means a range 


Mann's Patent Steam Cart and Wagon Company, Limited, 
| Leeds; the Straker Steam Vehicle Company, Limited, 
Cannon-street, London; Jesse Ellis and Co., Limited, 
Maidstone; James and Frederick Howard, Bedford; 
|the Yorkshire Patent Steam Wagon Company, 

Leeds, all of whom relied on their standard types of 

motive mechanism applied to bodies more or less suitable 

for farm and agricultural purposes. Foden’s Limited, 
of Sandbach, made a departure in the shape of a light- 
weight tractor capable of hauling a load of 5 tons a distance 
of forty miles without replenishing the water tank, which 


' traction engines there was an average display, the leading 
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makers being represented by their orthodox types. These 
included John Fowler and Co. (Leeds), Limited, who 


| also showed their famous steam ploughing plant; Ruston, 


Proctor and Co., Limited, Lincoln; Marshall, Sons and 


| Co., Limited, Gainsborough ; Richard Garrett and Sons, 


Limited, Leicester; Aveling and Porter, Limited, 
Rochester ; Clayton and Shuttleworth, Limited, Lincoln ; 
Charles Burrell and Sons, Limited, Thetford; William 
Allchin, Limited, Northampton; J. and H. Maclaren, 
Leeds; W. Tasker and Sons; and Wallis and Steevens, 
of Basingstoke. 

An attempt is now being made to revive a much- 
needed interest in forestry. 

Although not of strictly engineering interest, the 
department of the show devoted to British Forestry is 
worthy of especial mention. This section was organised 
by the Forestry Committee of the Royal Agricultural 
Society with the assistance of expert members, including 
Mr. George Marshall, President of the English Arbori- 
cultural Society, Dr. William Somerville, of the Board of 
Agriculture, and Mr. Daniel Watney, of the Surveyors’ 
Institution. The exhibits in this section were of extreme 
interest, and reflect fairly well the state of the timber grow- 
ing industry in this country. Another department of the 





Fig. 7—FODEN’S LIGHT TRACTION ENGINE 


show which deserves a word of praise was that devoted 
to Agricultural Education. This was organised by the 
Education Committee of the Society, in co-operation 
with the Lawes Agricultural Trust and Agricultural 
and University Colleges. An exhibit which appealed to 
everybody was furnished by the’ Rothamsted Experi- 
mental Station. It consisted of samples of wheat and 
specimens of loaves baked from flour obtained from the 
same wheat, each loaf being made from the same weight 
of flour, and baked under uniform conditions. The 
wheats represented include standard English varieties, 
| toreign wheats, together with the corn obtained by grow- 
| ing the various foreign sorts in this country. Other 
examples illustrated the effect of manures upon the 
| strength of wheat, as illustrated by the loaves obtained 
| from the wheat grown upon the Experimental Plots at 
| Rothamsted and at the Royal Agricultural Society’s 
| Experimental Station at Woburn, the effect of spring or 
autumn sowing, and the effect of. cutting early. 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 


IDEAL STEEL. 


Srr,—The article which appeared under the above heading in 
Tue ENGINesr of April 15th last referred, no doubt, to steel made 
by the judicious use of the new steel-making element vanadium, 
which metal seems destined to be of very great importance to 
the future development of the steel industry of the United 
Kingdom. 

Vanadium was discovered in the early part of the last century 
as one of the constituents of the best Swedish iron. Its presence 
in searcely perceptible, minute proportions in some Swedish iron 
and steel was demonstrated by chemical analysis, when chemists 
and scientific metallurgists began toinitiate serious research work 
on the constituents of different qualities of iron and steel. After 
successfully separating vanadium, the extraordinary influence of 
the metal on the properties of Swedish iron and steel was proved 
by laboratory experiments, but the rarity of the metal, the cost of 
its separation from materials with which it is mixed in nature 
wherever it is found, were so great, that a few decades ago it was 
out of the question to think of ever using vanadium practically in 
the iron and steel industry. Fortunately the oxide of vanadium 
was found to make a very useful, and, indeed, the only fast black 
dye then known, and about a quarter of a century ago calico 
printers paid for this oxide 10s. to 12s. 6d. an ounce, which kept 
the interest of chemists alive for vanadium. But oxide of vanadium 
was gradually replaced by cheaper, if not quite as fast, black coal- 
tar dyes, and at present no appreciable quantity of vanadium 
oxide is used for tinctorial purposes. 

Some years ago rich deposits of vanadium ore were discovered, 
and these were acquired by some gentlemen in London, because 
they believed vanadium to be of national importance, with which 
gentlemen the writer of this letter is connected. This caused the 
practical development of a vanadium industry with the view of 
making the hitherto rare metal available for the British steel 
ndustry. The seat of the vanadium industry is at Llanelly, South 
Wales, and nowhere else in the United Kingom is vanadium alloy 
manufactured on a commercial scale. 

Oxide of vanadium cannot be used for steel n.aking, nor will pure 
metallic vanadium be taken up by steel in any steel maker's 
ordinary plant, because the melting point of vanadium is so much 
above that of steel. It took years of experiments to elaborate a 
process for making a perfectly satisfactory vanadium alloy in the 
f orm of ferro-vanadium which will mix properly with steel. Under 
tie eyes of the writer the first ferro-vanadium made.on anything 
like a commercial scale was smelted. This was submitted to 
Professor Arnold, of University College, Sheffield, in the year 1899. 

A small test ingot of steel was then duly made, alloyed with*ene 
per cent. vanadium, and when bars of this material were tested, 
results were obtained which were far beyond anything that could 
have been anticipated, although the alloy employed was not yet as 
perfect as it was intended to be ultimately. Since then research 
work has been continued uninterruptedly by Professor Arnold as 
regards the properties of vanadium, and his name must be con- 
nected for all time with the practical application of vanadium in 
the steel industry. 

In January, 1902, the investigations had proceeded so far that 
Professor Arnold could then summarise the results as follows :— 
**It is evident that as a steel-making element vanadium will place 
in the hands of metallurgists and engineers a very powerful 
weapon, because it is now demonstrated beyond doubt that the 
addition of a few tenths per cent. of vanadium raises the elastic 
limit of mild structural steel at least 50 per cent., without seriously 
impairing its ductility, or presenting any diffieulty in the hot or 
cold working of the steel.” 

Indeed, it was found in practice that, instead of using 0-25 vana- 
dium, for many purposes about 0-16 to 0-20 per cent. was quite 
sufficient to produce the effect desired, which discovery was prac- 
tically equivalent to a very considerable economy of cost. 

The discovery that much smaller percentages of vanadium than 
those originally deemed necessary had produced more than remark- 
able results, encouraged research into the true cause of these results, 
when the micrographs, here reproduced, revealed that the probable 
explanation is the combination of the vanadium with the carbon in 
the steel, and the.very perfect distribution of the double carbide 
thus formed throughout the mass of the steel, A very superior 
perfectly homogeneous steel is the result. 

Professor Arnold appreciated these results in the following 
words :—‘‘ It will be noted that, as usual in the ordinary steel, the 
iron and true steel, otherwise ferrite and pearlite areas, have 
sharply segregated—the ferrite is the pale, and the pearlite the 
dark constituent. In the vanadium steel, however, the constitu- 
tional segregation has been greatly retarded, the carbon is more 
evenly distributed throughout the mass, and the two constituents 
present no sharp lines of demarcation, The characteristic last 
named may turn out to be of great importance, because at the 
present time it is of vital importance to obtain a structural steel 
incapable of deteriorating and fracturing under vibration, and the 
structure of the vanadium steel is of the type most capable of 
resisting vibratory fracture.” 

The following figures give some authentic results obtained by 
Professor Arnold by the use of vanadium alloy with plain steel, and 
in conjunction with the other alloys hitherto habitually used. 

The bars tested were #in. rounds, hammered and rolled fromingots 
made in the crucible. 


Elas. lim. 





Tensile | _—- Rd arca 





tons. tons. {per cent per cent 


No, 682. Plain steel about 0-25 C. 
0-4 mang. oer em. ve! cee 
No. 683. Above steel plus 0-25 
vanadium BS EE Pe 
6S4. Plain steel plus 3-34 
nickel emesis eine ten foee 
No. 685. Above nickel steel plus 
0-25 vanadium ad ok 


25-72 30-64 33-5 60-1 


37-40 51-4 
No. 
32-60 
50-28 | 36-3 
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A few months later another series of authentic comparative tests 
were made by Professor Arnold with the following results :— 


Rd. 
area. 


Elas. 
limit. 


Max. 
str. 


Elong. 
2in. 





tons. 


tons. 
18 7 


per cent per cent 
27 38 65 


Plain steel 0-25 carbon 

Steel containing — 
0-25 ec. 1 p.c. tungst. 0-4 mang. 
The same plus 0-25 va. ieee 


40-83 


56-27 


33-5 45- 


23-89 7 
15-5 20-9 


35-61 


39-5 46-1 


24- ? 
28-0 0 


37- 


58 
26 


4 
62 


37- 
49. 


0-25 cc. 1 p.c. nickel 0-4 mang. 

The same plus 0-25 va. (No. 741) 
85-5 55-2 
26-0 53-0 


41-15 
55-08 


26- 


39- 


48 
76 


0-25 ce. 1 p.c. chr. 0-4 mang. .. 
The same plus 0-25 va. (No. 742) 





In consequence of rumours that high percentage nickel steei 
alloyed with vanadium and manufactured abroad had appeared on 
the market and was asserted to have very remarkable properties, 
Messrs. W. Makin and Sons, steelmakers, of Sheffield, were com- 
missioned to cast a series of ingots of mild steel containing about 
i0 per cent. nickel and varying percentages of vanadium. These 
castings were analysed and tested. 

The following figures show what remarkable effect was produced 
by a very small quantity of vanadium alloy when used in addition 
to high percentages of nickel, 2 





Rolled Bars of Nickel Vanadium Steel received from A. F. Wiener, 

made by W,. Makin and Son, Sheffield. 
ANALYSIS. 
9 % 
Percent. Percent. Per cent, 
“141 ‘185. S121 

-056 

“088 

“04 

512 

9-360 

+290 


Carbon. . 
Silicon 
Sulphur 
Phosphorus 
Manganese... 
Nickel.. .. 
Vanadium .. 


084 

-O4t 

-O34 

+470 
8-660 

+120 

MECHANICAL TEsTs. 

A =asreceived. B = annealed ‘ blood’ (observed temperature, 610-648 
deg. Cent.). C = annealed “cherry ” (observed temperature, 740-760 deg. 
Cent.). All cooled out in warm ashes. 





Ultimate tensile strength tons per square inch. 


97-84 or) a 76-40 63-72 


78-20 | 98-60 | 96-42 


Elastic limit tons per square inch. 
23-59 | 35-71 | 53 66 | 35-57 | 45-18 | 51-14 , 39-44 | 39-£3 
Ratio. 


«| “54 





Elongation per cent. on 2in. 





no 10:0 *7-0]| 0 16-5 





Contraction of area per cent. 


35-5 | 15-4 wo 25-4 *7-1 a2| 42-0 | 36-0 45-7 





No, 2 as received was probably chilled. 
* broke short. 
The highest published test figures for mild nickel steel were for 
a material containing 0-15 to 0-20 carbon, and 11-39 per cent. 


PLAIN MILD STEEL 


nickel, 88-8 tensile strength, 48-7 elastic limit, 12 per cent. elonga- | 
tion, 26 per cent. contraction. An addition of about 0-3 vanadium | 
has therefore further increased the elastic limit 10 per cent,, raised | 
the tensile strength by 124 tons, or about 14 per cont. beyond the 
highest figures attained with nickel alone. 

The practical use of vanadium alloy for industrial purposes Has | 
given no trouble Wherever the operations were conducted with care 
and intelligence. 

There need be no loss of the valuable alloy if it is added at the 
proper time, and care is taken that, it is absorbed by the steel and 
not by the slag or scum. A perfectly homogeneous steel has been 
obtained in every case. 

Within the last few weeks further progress has been recorded 
in the manufacture and application of vanadium steel. Thanks 
to the excellent new plant at University College, - Sheffield, | 
Professor Arnold has been able to make in the Siemens Martin 
furnace a very remarkable casting, which contained 0°3 per cent. 
carbon and 0-15 vanadium. When the 10in. ingots had been 
hammered down to 3in. billets and rolled to lin. bars, 42 tons ten- | 
sile stress, 22 tonselastic limit, 28 to 34 per cent. elongation in 2in., 
55 percent. reduction of area was - recorded - by- the~ tests. - More- 
over, this steel stood four complete twists when a lin. square | 
bar tooled down to jin. round was submitted to a torsion test. 
The value of such a material to metallurgists and engineers is | 
evident. 

The pulling tests at present in general use for ascertaining the 
tensile stress and elastic limit of steel will probably be replaced in | 
the near future by the much more searching and reliable alternat- 
ing vibration test. In connection with this question it is interest- 
ing to know that while an ordinary carbon steel, such as is used for 
boiler shell plates, and containing 0-2 carbon, is regarded as 
giving a good test if it stands 900 alternations, mild vanadium 
chrome steel, containing less than 0-25 vanadium, stood 1700 | 
alternations. These and similar results were obtained by a 
number of tests lately made. 

The first practical application of vanadium steel in the United | 
Kingdom was in the construction of spars for Sir Thomas Lipton’s 
Shamrock III. Though this yacht did not win the race for which | 
she was built, the vanadium steel gave great satisfaction. 


| satisfactory. vant s 
| vessel owned by a Government or its constitutional chief. 


| best will be found the chea: 


A spar made from the same material was ag rent made in 
England for the German Emperor's sailing yacht Meteor to replace 
a spar of wood, and its use is said to have proved eminently 
This was the first use of vanadium steel on any 


One of the most eminent naval architects in the United Kingdom 
wrote after searching tests of vanadium steel plates :-—— 
‘* We have pretty clearly proved by experiments how the metal 


| may act under shock, as we found under an endurance test that 


its life was practically double that of ordinary steel.” , 

An eminent private steel expert in the engineering profession 
wrote about the samples of the two iast-named specimens of 
vanadium steel under date October 21st, 1902. 

** You ask me my opinion of the results of vanadium steel tests : 
The plate of vanadium nickel steelis a particularly good quality, with 
remarkable ductility, considering the high tensile strength and 
ratio. But the vanadium chrome steel is certainly a better material 
than vanadium nickel steel, as not only is the strength very high, 
but the elongation of 26 per cent. and contraction of 53-0 percent. 
is much higher than any one could possibly expect with such a 
tensile result. The bending tests of vanadium chrome steel came 
out admirably with no sign of cracks, when squeezed double, 
vanadium nickel steel cracking across outer fibres under the same 
treatment. Itis only fair, however, to say that both the examples 
would have passed ar; Admiralty, Board of Trade, Lloyd’s, or any 
other bending tests, which in the main specify ‘that plates, or 
strips from same, shall bend double one bar whose radius is 14 times 
thickness of plate,’ without sign of fracture. Both samples com- 
plied with these tests easily.” 

The following case may also be mentioned :—An extra strong 
bolt of some 20ft. in length was required to repair the conse- 
quences of a settlement of the foundations of some very heavy 
machinery. Every kind of steel bolt had been tried and broken, 
when at last a bolt of vanadium steel was tried as a last chance ; 
it proved successful, and its use saved the contractor several 
thousand pounds. 

On January 29th, 1904, at a special general meeting of the Insti- 
tution of Mechanical Engineers, Professor J. O. Arnold, of Shef- 
field, referred to vanadium in the following terms, during the dis- 
cussion of the report of the Alloys Research Committee :—‘‘ In the 
year 1900 it was shown by experiments in tke laboratories of the 
University College of Sheftield, that vanadium, an element of the 
atomic volume of 9-3, which therefore should have softened steel, 
had almost magical properties in lifting the limit of maximum 
stress ; so much so, that with 0-2 —: to 0-3 per cent. of that 
element added to mild structural steels, double the elastic limit 
and the maximum stress were obtained.” The experiments re- 
ferred to were made at the request of and with ferro vanadium 
supplied by the undersigned, 


MILD VANACIUM STEEL 


Herewith are given two reproductions from micro-photographs 
taken by Professor Arnold. The first of these is of mild steel 
containing 0-22 carbon. The elastic limit of this steel was 25-72 
tons, the maximum stress wa; 30-61, and the elongation was 33-5 
percent. The other engraving shows mild vanadium steel con- 
taining 0-20 carbon, alloyed with 0-27 vanadium, © The elastic 
limit of the alloy was 37-40 tons, the maximum stress 47-08 tons, 
and the elongation 22 per cent. The magnification in each case 
is about 330 diameters. 

Besides the results cited above, the outcome of a great number 
of series of experiments made privately have come to my know- 
ledge: Some of these excel the figures quoted in the foregoing 


| lines, but as they are private property, and the experiments were 


made for commercial purposes, they cannot be published. 
- It is often asked, What is vanadium steel to be used for, and 
who will pay the price? Of course, for purposes where a cheap 


| price of the steél is primary, or a very important consideration 


and common material will do, it is no use thinking of using costly 
alloys. But the tendency of the time is, and must be, to specialise 
more and more, and to adjust the quality of the material on 
scientific principles with precision and reliability to the service it 
will be called upon to render, 

If we want fast trains to run over 70 miles an hour instead of 40 ; if 
we want passenger steamers tocross the Channel and the Atlantic at 


| 25 miles an hour in all weathers, the use of the very best materials 


which can be made for such parts as are most exposed to the 
increased strain is necessary and of remap | more importance than 
some economy of cost of construction. The tail shaft of a mail 


| steamer, carrying hundreds of passengers and a cargo valued at 


hundreds of thousands of pounds, should be of much superior quality 
to that of a collier or tramp cargo boat. The incidental expenses 


| of a breakage are so tremendous that the very best material which 


minimises the risk of such accidents is just good enough. Unless 
the price is absolutely prohibitive for commercial purposes, the 
st. And deep-level mines must have 
wire ropes as long as the mines are deep, and the cables must be 


| able to lift a heavy weight at the end and allow a margin for 


safety. Stronger cables are greatly wanted, and if the tensile 


| strength of bars and plates can be increased 50 per cent. and 
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more by the use of a few tenths per cent, of vanadium, there is 
good ground for assuming that the same is possible in the case of 
wire. Of course, the methods of heat treatment of such material 
will have to be modified somewhat, and this has to be found out by 
a series of careful experiments. Jt stands to reason that vanadium 
steel will require a different annealing heat to that used for making 
plough steel wire. ? 

Motor carriages running 12 to 30 miles an hour ever all kinds of 
roads are fast taking the place of horse vehicles. Are they going 
to depend on axles and springs which were good enough for 
omnibus traffic at five or six miles? The urgent want of the most 
suitable steel material for motor cars is matter of common know- 
ledge, and proved by the too frequent breakages of some parts. 
4 slight breakage of the machinery of a motor car costs many 
times the extra first cost of the very best steel which can be made 
for the purpose. 

‘Turbine boats have been built capable of being driven through 
the sea at something like 40 miles an hour. Would they not be of 
incalculable service in time of war! Only those driven at such 
rates of speed have hitherto all come to grief. Even torpedo 
destroyers had to reduce their extreme speed five knots because 
the material used in their construction was not fully equal to the 
strains of extreme speed. Vanadium steel plates of over 40 tons 
tensile strength, and 35 tons elastic limit, ought to stand any 
speed and any weather. ; 

For many purposes nickel steel has been rendering great service, 
and it is being used largely, notwithstanding the increased cost. 
But it has been conclusively demonstrated that the increased 
strength of nickel steel can be carried considerably further by add- 
ing a very small percentage of vanadium to the nickel steel. It is 
moreover almost certain that the addition of a little vanadium will 
considerably reduce the small defects to which nickel steel is some- 
times found liable. 

Why should the large quantities of steel tubes used annually by 
the cycle trade be imported from Sweden! Metallurgical chemists 
are invited to test all samples of best Swedish steel for vanadium, 
and traces of the element will be found in surprisingly frequent 
instances. There is no reason why the addition of an incredibly 
small proportion of vanadium to a good English steel should not 
make quite as good a steel as Swedish, be indistinguishable from 
the latter by chemical or mechanical tests, and worth fully as 
much. 

American tool steel makers have been heard to assert that no 
really good tool steel can be made except by the use of Swedish 
steel which contains a tritle of vanadium. 

On the subject of tool steel it may be mentioned that very 
excellent vanadium tool steel has been made and used with 
great success, But itis by no means asserted that vanadfum is 
«« magical element with which tool steel can be made by anybody 
who likes to try an experiment at random. A tool steel may be 
very good for fine work and of little use for rough, or vice vers, 
may be serviceable if worked at one speed and condemned if 
worked at another. Between the various kinds of high-speed and 
self-hardening steels and those for hand use and requiring frequent 
tempering there are so many grades of quality, differences of pro- 
perties and varieties of composition, that it would be worse than 
useless to generalise about vanadium as a tool steel-makiug element. 
It can only be stated that vanadium is used for making some 
special tool steels of a very high quality, just the same as it is used 
for some very high-class spring steels. 

Some extraordinary hard steels have been produced by the use 
of well-known alloys with a little vanadium added, and some of 
these steels were so hard that they could only be prepared for 
testing with very great difficulty by the usual methods, and 
threatened damage to the testing machine by a resistance not con- 
templated in their construction, 

It is amply proved that special steels possessing extraordinary 
properties can he made by the judicious use of Vanadium, and itis 
only a question which of the great steel-making countries shall 
first put on the market the best steel which can be made for the 
many various purposes for which it is wanted. 

But it must be borne in mind that vanadium is the most power- 
ful steel-making element known, has therefore to be used very 
judiciously. A careless melter may lose the greater part or the 
whole of the precious alloy, and then declare it no good, whilst 
a careful melter, with a littie experience, will get every particle 
used taken up by the steel. To use too much is often as undesir- 
able as to use not enough, and for each class of material wanted the 
exact proportions suited for obtaining the desired effect should be 
c ark considered, or ascertained by experiments conducted by 
scientific practical metallurgists. 

The figures given above, except where heat treatment is 
specially mentioned, were all obtained by testing the steel in the 
state in which it left the rolls or hammer, About the effect of 
ulterior heat treatment no very precise data are as yet available in 
a definite form, 

Annealing at blood-red has been recommended in many cases, 
but it seems scarcely necessary. 

The scientific staff of the Vanadium Alloys Company spent 

years on research work and on perfecting the methods of making 
the best vanadium alloy which can be made for the steel industry. 
Not until the effect of their alloy on steel had been tested 
hundreds of times, and whole series of tests had proved the data 
beyond the possibility of doubt, were any data allowed to become 
»ublic. 
, When vanadium began to attract attention foreign makes were 
soon offered in the United Kingdom in virtue of free trade. 
Imported alloy has been sold in this country which, if it had 
been carefully tested before being used, would have been found 
very much inferior to the promised strength. To make such 
alloys appear cheap they were offered at alow price per pound 
ferro-vanadium, viz., vanadium and iron, instead of charging only 
for the vanadium contents in the alloy. The New Vanadium Alloys 
Company only supply the steel trade direct, and guarantee the 
precision of the analysis of their make, charging only for the vana- 
dium actually contained in their alloy. 

Research or experimental work on steel being both costly and 
troublesome, it is but natural that doubt be sometimes expressed 
that there might not be enough vanadium to meet a large demand. 
It may be, therefore, useful to know that any British steel 
makers wishing to make 50 or 100 tons vanadium steel can have 
the required quantity of alloy in twenty-four hours, or as quickly 
as : passenger train can carry it from Llanelly (Carm.) to his 
works, : 

At the smelting works at Llanelly there is enough ore in the 
warehouse to make alloy sufficient for the manufacture of some 
thousands of tons of vanadium steel. 

The stock of ore in the warehouse can be replaced from the 
company’s mines as fast as it may be used, and if the mines now 
in operation should then not produce fast enough, the company 
owns other mines in reserve, and quite ready to yield any quantity 
of ore which may be wanted. 

Aug, F. WIENER, 
Managing Director, New Vanadium Alloys, 
Lombard-street, E.C., June 21st. 





HIGH-SPEED LOCOMOTIVES. 


, Sin, —I was very much interested in the leading article of THE 
ENGINEER of June 17th, 1904. You were writing upon ‘“ High- 
speed Locomotives and Locomotives’ Firemen.” I thought I would 
like to reply from a fireman’s point of view. I have had twelve 
years’ experience. I think you will agree with me that the locomo- 
tive driver and fireman have a very important duty to do, both for 
the company by which they are employed, and also for the 
public, You were writing of the run from Swindon to Paddington 
with a — train, high speed, and a level gradient, under favour- 
able conditions, That is a very favourable run for the fireman. 


He has only one thing agvinst him, that is high speed. You will 








understand what I mean by saying ‘‘ against him ”—anything that 
makes the coal consumption heavy. 

The coal consumption for the run I consider very low. It might 
have been about the average on that one occasion. If you take 
consumption for a month at 38 lb. per mile, I think that is good. 
Now, if we take arun, but not under such good conditions—that is, 
with a heavy train, heavy gradient, and a north-east wind, high, 
the engine is doing more work, and so is the fireman, but not show- 
ing such a good result. I say ‘high north-east wind” because 
that is the worst wind we get. 

Then you go on to propose a third man on the engine to help the 
fireman. My practical experience teaches me that a locomotive is 
only built for two persons, and if you put a third one on he is only 
in the fireman’s way. There is not much room on the footboard, as 
you know, and the fireman wants his freedom. He is naturally a 
very active man with the shovel, because his work teaches him to 
be. 

Now, if the fireman is doing good work, why not encourage him 
todoso? Why not increase his wages, so that he is able to buy 
good wholesome food. By increasing his wages he will be able to have 
a good dinner at the end of his first journey. That will give him 
energy for the return journey. The work won’t hurt him if he 
has good food. He is just like the machine he is working on. If 
you give the engine good food, with not much waste matter, it can 
do its work ; but if you give it bad food—coal—it is not able to do 
good work. A fireman’s living is bread and butter for breakfast, 
and bread and cheese for dinner—most likely very much dry 
after being a few hours on the engine. The fireman is a man that 
has been very much neglected in this country. He is a man that 
wants a good training. Give him encouragement to take interest 
in his work, and to attend his instruction class; educate him, and 
make him a better man for the duty he has to fulfil. I think 
if we could work a little more on this policy—if we have to 
send the Mosely Commission to the United States of America 
— when they return to give in their report they will not be 
able to say the American engine driver is far superior to the 
English driver. 

It is not only the express passenger train, but it is the fast goods 
train that taxes the fireman. A LOCOMOTIVE FIREMAN, 

Stratford, June 23rd, 





MOTOR VEHICLES. 


Sir,—I have looked through your December numbers, but can- 
not find Mr. Arthur Kinder’s letter to which he alludes in your 
issue of June 24th. 

I should imagine, however, that the reason why the matter has 
not been discussed is that, in the opinion of the majority of 
engineers, the introduction of Ackerman steering gear has been a 
distinct step in advance, and not the retrograde one he imagines it 
to be. 

His letter is not very clear, probably due to some typographical 
errors, 

I agree with him, however, that the discussion of the various 
forms of steering gear now used is well worthy of discussion by 
those who are acquainted with the merits and demerits of the 
systems that are now employed. Those who know the difficulties 
and dangers of driving a self-propelled vehicle steered through a 
perch pin will smile at any proposal to return to this arrangement. 

London, W., June 27th. AVELLANA, 


Sir,—To my mind the weakest point in motor-car design is the 
smallness of the wheels. These, according to all engineering rules, 
should be large when the weight carried is heavy and the roads 
rougb. A glance at the heavy steam freight car of to-day is 
enough to show that the design is bad. For lighter vehicles the 
defect may be in part remedied by the use of pneumatic tires, but 
these are very costly in upkeep, and I should myself prefer a wheel 
of larger size with a solid rubber tire. None of your correspondents 
has so far given an opinion as to the relative merits of front and 
rear driving, but the question is a very interesting and important 
one. A. 
June 28th, 





Sir, —Your correspondent, Mr. Arthur Kinder, is quite correct 
in accounting for some accidents through defective steering 
mechanism, but accidents are liable to happen to any mechanical 
arrangements, however simple they may be ; but I certainly think 
this part of the motor vehicle should be most carefully designed, 
and is so by most firms of repute. 

Mr, Kinder’s argument, that the forecarriages, perch bolts, and 
large driving wheels used on the old steam carriages of last century 
gave every satisfaction, can hardly be of much use in guiding 
desiguers of the present-day motor vehicles. 1 orce saw a party 
of people in a horse-drawn wagonette upset on the road, through 
the perch bolt giving way. The tires of large driving wheels are 
costly and cumbersome ; the small wheels, which are now so exten- 
sively used, have called for more attention being paid to the 
method of springing. Then designers have to follow the fashion to 
a certain extent. A. V. Rog. 

Putney, 8.W., June 25th. 





TURBINES. 


Sir,—A very few words will suffice to reply to Professor Smith. 
It appears, after all, that the difference between us is one of 
words more than things, Your correspondent, too, takes me to 
task about torque. It now appears that I was perfectly correct, 
only he seems to hold that moment must always go with torque, 
and I use the word in its ordinary sense of an effort to turn any- 
thing round an axis. 

The Stirett wheel must be larger than the bucket wheel for a 
given power, it is true, but it is much less costly, and if made 
deep, to which there is no objection, its diameter need not be 
great. It remains to be seen that any other wheel can beat it in 
efficiency. 


Keswick, June 27th. J.A.S. 








THE IRON AND STEEL INSTITUTE. 
MEETING IN THE UNITED STATES. 

THE arrangements for the autumn meeting in the United States 
are now sufficiently advanced to enable the Council to submit a 
provisional programme. For the reception of the Institute an 
influential Committee has been formed in the United States, Mr. 
John Fritz, hon. member and Bessemer Gold Medallist of the Iron 
and Steel Institute, being the president; Mr. Charles. Kirchhoff, 
chairman of the Executive Committee; Mr. Robert E. Jennings, 
treasurer ; and Mr. Theodore Dwight, 99, John-street, New York, 
the hon. secretary. The arrangements for ocean transport have 
been placed in the hands ‘of Messrs, Thomas Cook and Son, Ocean 
Travel Department, Ludgate-circus, London, E.C., who have 
secured for members and the ladies accompanying them the 
advantages of reduced rates. 

It is expected that most of the members will arrive in New 
York on Friday, Saturday, and Sunday, October 21st, 22nd, and 
23rd. The headquarters will beat the Hotel Astor, at 44th Street, 
and Broadway, the newest and best equipped hotel in New York 
City, which will be open to the public by September Ist.- For 
the entertainment of the members during their three days’ stay 
in New York, a Reception Committee has been formed, includ- 
ing the following gentlemen :—Mr. James A. Burden, chairman, 
Mr. G. W. Maynard, vice-chairman; Mr. Stephen W. Baldwin, 
chairman, Finance Committee; Mr. L. W. Francis, chairman, 
Invitation Committee; Mr. C. A. Moore, chairman, Reception 
Committee; Mr. E, E. Olcott, chairman, Transportation Com- 
mittee; Mr, Thos, Robins, jun., chairman, Entertainment 











Committee ; Mr. T. C. Martin, chairman, Banquet Committee ; 
and Dr. R, Moldenke, secretary, 

Monday, October 24th.—The New York Committee will arrange 
for optional excursions to power-houses, bridges, industrial 
establishments, universities, the Navy Yard, Subway, and other 
places of interest in New York, with boat trips around the 
harbour, and drives in the parks for the ladies of the party 
during the morning and afternoon, with the opening of the 
annual general meeting of the Institute in the evening, followed 
by a reception. 

Tuesday, October 25th. —The daylight hours will be devoted to 
an excursion up the Hudson on a specially chartered Albany boat, 
stopping at West Point, where the United States Military Academy 
is situated. 

Wednesday, October 26th.—In the morning and afternoon there 
will be two meetings of the Institute for the reading and discussion 
of papers. In the evening the Institute will entertain the Recep- 
tion Committee at dinner at the Waldorf-Astoria. For this even- 
ing a theatre party is to be arranged for the ladies accompanying 
members, 

Thursday, October 27th.—The party will leave New York in the 
morning for Philadelphia. 

Friday, October 28th.—This day will be spent in Philadelphia. 

Saturday, October 29th.—{n the morning special trains will leave 
for Washington, where there will be a reception in the evening by 
the President of the United States. 

Sunday, October 30th.—Will be spent in Washington, no special 
programme being arranged. 

Monday, October 3lst.—In the morning the party will leave for 
Pittsburg, arriving there in time for evening dinner. 

Tuesday, Wednesday, and Thursday, November Ist, 2nd, and 
3rd.—These days will be spent in Pittsburg. 

Friday, November 4th.—The main party will leave in the morn- 
ing for Cleveland. 

Saturday, November 5th.—The party will leave Cleveland and 
arrive at Buffalo, spending the night and Sunday there. Those 
who wish to stop at Albany to visit the General Electric Company's 
plant can do so, both parties arriving in New York on the even- 
ing of Tuesday, November 8th, in time for the steamer leaving for 
England on Wednesday, November 9th. During the stay in 
Buffalo the party will be taken to Niagara and given ample 
opportunity to see the Falls. The party travelling entirely by 
day, will only have to take two or three meals on the trains; and 
it may be estimated that the total cost for the main trip: will 
be £25. 

St. Louis Exhibition Excursion—For the convenience of members 
desirous of visiting the St. Louis Exhibition, arrangements will be 
made for a limited number to leave Pittsburg for St Louis and 
Chicago, returning to New York in time for the steamer leaving 
Saturday, November 12th. This trip will necessitate three nights 
being spent in sleeping cars, and the approximate cost will be £35. 
The special St. Louis party will leave Pittsburg on the evening of 
Thursday, November 3rd, arriving at the Exhibition grounds on the 
morning of Friday, November 4th, spending Saturday and Sunday 
at St. Louis, and leaving Monday night for Chicago. The party 
will leave Chicago on Tuesday night, November 8th, for Buffalo, 
spending Wednesday, Thursday, and part of Friday there. 








OBITUARY. 


WE have to announce with great regret the death of Mr. 
T. B. Wood, who was for many years the Manchester repre- 
sentative of this paper, and who supplied our weekly trade 
letter from that district. Mr. Wood was a native of Hull, 
but it was in London that he first became connected with 
the Press. From London he moved to Doncaster, thence to 
Wigan, and finally to Manchester, where he lived for the 
last thirty years. He was widely known and respected 
amongst the engineers of Manchester. 





Mr. Epwarp JoHN Mines Davies’ death took place from 
enteric typhoid fever at 24, Harrington-square, London, N.W., on 
June 18th, at the age of forty-three. He was born at Swansea on 
February 12th, 1861, and was the grandson and son of the late 
David Davies and Son, proprietors of the Cwmfelin Tin-plate 
Works, near Swansea. He received his theoretical training at the 
University College, Bristol, and Owens College, Manchester, and 
obtained a Whitworth Scholarship in 1881. He also received a 
Miller prize from the Institution of Civil Engineers, and was 
honours medallist of the Science and Art Department and City 
and Guilds of London Institute. From 1875 to 1880. he served his 
apprenticeship at the Avonside Engine Works, Bristol, and had 
since been with many leading engineers both at home and abroad, 
among which may be mentioned Messrs. Goodfellow, of Hyde, 
near Manchester; R. Hornsby and Sons, of Grantham; Messrs. 
Sulzer Brothers, of Winterthur, Switzerland ; the Great Eastern 
Railway Company ; Mr. William Shelford, of Great George-street, 
London ; and was at the time of his death engaged by the Under- 
ground Electric Railways Company of London. Mr. Davies was 
also for some years lecturer of mathematics and engineering at 
the Gravesend Technical School, Wandsworth Technical Institute, 
and the South Tottenham Polytechnic. He became a member of 
the Institution of Mechanical Engineers in i885. 


THE death is reported this week of Mr. James Bower, A.M. 
Inst. C.E., who has been borough surveyor of Cateshead for 35 
years. He was born in London, educated at King’s College, and 
was then draughtsman with the late Mr. Joseph Cubitt. In 1856 
he became chief assistant engineer to the G.N.R. Co., and in 1861 
he superintended the laying of the line into Liverpool. He had 
also charge of the construction of two important portions of the 
G.W.R., and in 1868 was one of the inspecting engineers on the 
Irish Railway Commission. . 





THE death of Professor E. J. Marey is announced. He 
was well known to the scientific world as an indefatigable 
investigator, whose work was ever marked by striking originality. 
His early researches were confined to arterial pulsations, and cul- 
minated in the invention of apparatus by which they could be 
inscribed on a moving surface, so as to give a graphic record from 
which their time relations might be computed. The sphygmo- 
graph was one of these inventions, which first saw light in 1863. 
Later, Marey, in collaboration with Chauveau, took up the study 
of the heart, but was best known for his study of various forms of 
locomotion, especially the flight of birds. The serial photographs 
which he produced of the horse galloping revolutionised the 
practice of artists, and no one knew until his time what ungrace- 
ful attitudes a horse assumes. It was largely to Marey that tke 
invention of the biograph was due. 








% . 

A NEW point under the Workmen's Compensagion Act 
was raised at the Torquay County-court last week: The widow of 
a man named Vail sued his employer, Mr. T. L. Harding, of 
Torquay, for compensation. The sum of £227 had been paid into 
court, deceased’s earnings for three years, based upon his wages at 
the time of the accident. Judge Lush Wilson was now asked to 
order defendant also to pay deceased’s funeral expenses. Judge 
Lush Wilson held that by the payment of three years’ earnings 
defendant had satistied the Act, and he could not give more than 
the maximum to be paid. It was extraordinary that funeral 
expenses in cases where there were no dependents could be 
recovered, whilst if there were dependents they could not. He 
would like to see the point carried to the Court of Appeal. 


THE ENGINEER 


JuLy 1, 1904 








LAUNCHES AND TRIAL TRIPS. 


KINGFISHER, steam trawler ; built by, Goole Shipbuilding and 
Repairing Company ; to the order of, The Durban Steam Trawling’ 
Company ; dimensions, 120ft., 22ft. by 12ft. 5in.; engines, triple- 
expansion, 12}in., 2lin., 34in. by 24in., pressure 180 lb.; con- 
structed by, George T. Gray and Co., North Shields ; a mean speed 
of 10 knots was attained ; trial trip, June 13th. 

KELET, steel screw steamer; built by, Messrs. W. Dobson and 
Co.; to the order of, The Hungarian Levant Steamship Company, 
Limited ; dimensions, 205ft., 32ft. by 16ft.; engines, triple- 
expansion, 17in., 28in., 48in. by 33in., pressure 180 Ib.; constructed 
by, North-Eastern Marine Engineering Company; a speed in 
excess of the guarantee was attained ; trial trip, June 15th. 

WINDERMERE, finely modelled steel screw steamer; built by, 
Irvine’s Shipbuilding and Dry Docks Company, Limited ; to the 
order of, The re! Shipping Company, Limited ; dimensions, 
3llft., 44ft., 22ft. lin.; engines, triple-expansion, 23in., 37ft., 
6lin. by 39in., pressure 160 1b.; constructed by, Richardsons, 
Westgarth and Co., Limited ; launch, June 15th. 

INANDA; built by, Hall, Russell and Co., Limited, Aberdeen ; 
to the order of, Messrs. John T. Rennie, Son and Co.; dimensions, 
370ft., 46ft., by 30ft. lin.; engines, triple-expansion, 264in., 44in., 
and 72in. by 48in. stroke, pressure 180 1lb.; constructed by, the 
builders ; launch, June 15th. 

AMARYLLIS, steel screw steamer ; built by, Tyne Iron Shipbuild- 
ing Company, Limited ; to the order of, the Stag Line, Limited ; 
dimensions, 350ft., 48ft., 28ft. 54in.; engines, triple-expansion, 
244in., 4lin., and 68in. by 48in., pressure 180 Ib.; constructed by, 
North-Eastern Marine Engineering Company ; launch, June 16th. 

HERON, twin-screw hopper barge; built by, Wm. Simons and 
Co., Limited, Renfrew; to the order of, Bombay Port Trust; 
engines, twe sets compound surface condensing ; launch, June 
17th. 

HoreMOUnNT, single deck type steamer ; built by, Swan, Hunter, 
and Wigham Richardson, Limited ; to the order of, Messrs. Stamp, 
Mann and Co., Limited; dimensions, 342ft., 49ft. by 25ft. 3in.; 
to carry, a deadweight of 5500 tons; engines, triple-expansion, 
23in., 38in., and 64in. by 45in., pressure 1801b.; constructed by, 
North-Eastern Marine Engineering Company; launch, June 
17th, 








CONTRACTS.—Messrs. Mather and Platt, Limited, have just been 
awarded by the Admiralty the complete contract for the whole of 
the plant to be erected at the Dockyard, Simon’s Bay, Cape 
Colony, for supplying electricity for lighting and power. This 
contract includes two Babcock and Wilcox’s boilers, two 
200-kilowatt steam dynamos, a surface condenser, an overhead 
travelling crane, storage battery, booster, two portable motor 
generators, switchboard, and a large number of motors for the 
workshops, varying in power from 5 brake horse-power to 50 brake 
horse-power.—Messrs. Meldrum Brothers, Limited, Timperley, 
near Manchester, have just secured the order for a refuse destruc- 
tor, to be erected at the sewaze works, Twickenham, the power to 
be used for sewage pumping.— Messrs. Andrew Barclay, Sons and 
Co., Limited, engineers, Kilmarnock, have been entrusted with 
the pumping machinery for the immense new graving dock being 
built: at Belfast. The .value of the machinery contract is 
£11,307, and the dock is to be emptied in the contract time of 
lv0 minutes, its contents being over 21,000,000 gallons.— Messrs, 
Willans and Robinson, Limited, of Rugby, have just received an 
order from the Stanton Ironworks Company for two steam 
dynamos, for supplying light and power to their furnaces. They 
have also secured the order for two engines for the extensions at 
Mexborough Corporation electric light station ; and they are just 
erecting another steam dynamo at the works of Messrs. J. and H. 
Hall, of Dartford.—Higginbottom and Mannock, Limited, Man- 
chester, have secured the order for twenty movable electric 
Goliath jib cranes, to lift 30 cwt. each, 34ft. radius, 57ft. high, for 
the equipment of the New Salford Docks, belonging to the Man- 
chester Ship Canal Company.—We are informed that Messrs. 
Ernest Scott and Mountain, Limited, of the Close Works, New- 
castle, have recently secured a contract from the Ashington Coal 
Company, Limited, for an installation of three-phase electrical 
pumping machinery. There will be five sets of pumps, with a total 
capacity of 750 gallons per minute against heads varying from 
120ft. to 329ft. ; two pumps at the shaft bottom, delivering 75 
gallons of drinking water per minute, each against a head of 600ft.; 
four sets of pumps distributed underground having a total capacity 
of 650 gallons per minute, delivering against heads varying from 
150ft. to 290ft. ; and a set of main shaft pumps delivering 300 
gallons per minute against a head of 31/ft.—The Burma Gold 
Dredging Company has ordered three new gold dredgers 
from Lobnitz and Co., Limited, Renfrew, designed by Cutten 
Brothers.—The Pennsylvania Railroad Company has awarded the 
contract for the cement which will be used in the tunnel from 
Weehawken to Long Island City, and in the terminal stations and 
power-houses éonnected therewith, to the American Cement Com- 
pany, of Philadelphia. through its New York branch, the United 
Building Material Company.—Messrs. Francis Morton and Co., 
Limited, Liverpool, have received an order from the Great 
Southern and Western Railway of Ireland for a new station at 
J imerick, tocover an area of 5000 yards. They have also secured 
the contract for twelve bridges on the Dearne Valley Railway 
extension. The contract for the whole of the installation consist- 
ing of direct-acting lifts, electrically-driven pumps, accumulators, 
&c., for the Highbury new station of the Great Northern and City 
Railway has been placed with C. and A. Musker, (1901), Limited.— 
The Wilfruna Works Company, Wolverhampton, has received 
by the last mail from India a large order for Turner-Miesse steam 
motor cars.—The Town Council of Carlisle, on the recommendation 
o* their special Water Committee, have accepted the tender of W. 
Kennedy, Limited, Partick, amounting to £120,377, for a portion 
of the engineering works in connection with the scheme for 
supplying the city with water from Geltsdale, a valley in the 
eastern fells. The contract includes the construction of a service 
reservoir and filters and the mains. The engineers’—Messrs, 
Mansergh—estimate of the cost of the work was £122,724. The 
other tenders received were:—G. Mackay and Sons, Glasgow 
£98,427 ; Messrs. Brebner and Co., Edinburgh, £114,783 ; Bushby 
and Sons, Leyburn, £120,088; J. Aird and Sons, London, 
£134,633 ; John Best, Edinburgh, £142,631 ; Thomas C. Starkey, 
Hull, £158,903; Scott and Middleton, London, £163,688; and 
Morrison and Mason, Glasgow, £176,089. The accepted tender 
does not include the cost of the storage reservoir, which is to be 
constructed later.—Matthews and Yates, Limited, of Cyclone 
Works, Swinton, have received an order from the Brush Electrical 
Engineering Company, Limited, Loughborough, for a_ cyclone 
collecting plant in connection with their car building sheds.—The 
Diesel Engine Company, Limited, of London, has secured the 
following contracts: Venesta, Limited, London (for Calcutta), one 
double-cylinder engine, 160 brake horse-power; Biggleswade water 
supply, two single-cylinder engines, each 50 brake horse-power ; 
Cameronand Co., Camden Town, onesingle-cylinder engine, 40 brake 
horse-power.—Matthews and Yates, Limited, Cyclone Works, 
Swinton, Manchester, have recently supplied Messrs, Donat and 
Co., of Manchester, with the 9ft. fans for the Preston Corporation 
cooling towers, and also the Klein Engineering Company, Limited, 
with similar fans for Calcutta.—The Crown Agents for the Colonies 
have just placed with Messrs. Mather and Platt, Limited, of 
Salford Ironworks, Manchester, an order for a small alternator for 
Lagos. This machine will be direct-coupled to a Belliss engine 
running at 480 revolutions per minute, and will give an output of 
60 kilowatts at a pressure of 1000 volts, with a frequency of 80 
cycles per second, and will be provided with a direct-coupled 
exciter, 





THE IRON, COAL, ANJ) GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


THE engineering trades have closed the quarter in a fairly satis- 
factory manner, the foreign demand for the most part making up 
for quietude at home. ining machinery is in good demand for 
South Africa, Australia, and South and Central America. Reail- 
way equipment and material is also in satisfactory call. Some 
large orders for engines, dynamos, and pumps have been secured 
for Indian railway and tramway companies. The Colonial and 
foreign demand for irrigation plant is satisfactory. Steam, gas, 
and oil engine builders are fairly well off for work, and so are 
electric motor builders. The call for petrol motors for actuating 
ploughs, barrows, cultivators, binders, and other field machinery, 
and which can also be used when needed for stationary work, is 
increasing ; brushing, grinding, and kibbling mills are in tolerably 
good output, and makers of corn winnowers and screens are busy. 

Steel values are pretty well maintained, billets being quoted 
£4 5s, to £1 10s.; Siemens, £4 10s. to £4 15s.; and mild bars, £6 
to £6 5s. In the finished iron trade the marked bar houses keep 
well engaged, and quotations remain £8, with 12s. 6d. extra for 
the Earl of Dudley’s L.W.R.O. brand. The unmarked bar trade is 
still very quiet, but it is hoped that some additional life will be 
communicated to this department before long by the new quarterly 
contracts. Quotations are nominally £5 lds. to £6. In the sheet 
trade production is limited, and values are very weak, there being 
a great deal of competition. Staffordshire forge pig iron is in 
small inquiry at about 44s., with 46s. 6d. to 48s. for part-mine, and 
60s. to 65s. for all-mine ordinary. 

Thomas Parker, Limited, of Wolverhampton, after writing off 
the various depreciations, have a balance of £1410 standing to the 
credit of the profit and loss account, which is to be carried forward 
to next year’s account. The annual report states that the 
diminished profits are the result of the general depression in trade 
and of the recent fierce competition in the electrical industry. 
Large economies have been effected during the yearin the methods 
of construction and in the works management, and the improved 
designs have met with the approval of the market. The result of 
this is that the works output has been considerably increased, but 
these advantages are more than counterbalanced by the redu :tion 
in prices necessary to secure orders. The directors have devoted 
constant attention, along with the managers, during the last year, 
to all points where economies could be effected without damage to 
the quality of the work turned out. The works are full of orders, 
and the shops are in an exceptionally good position to take the 
fullest advantage whenever any improvement in trade shows itself. 

The construction work at Coventry, in connection with the ex- 
tension of that town’s tramway system, is being successfully carried 
out by the New General Traction Company. It is expected that 
the new extensions will be finished before the end of the year, and 
the re-laying of a portion of the existing old track will, it is antici- 
pated, be completed shortly afterwards. To enable the er od 
to carry out these undertakings, to complete their Philadelphia 
system, and to provide for general purposes, an issue has been 
recently made of £80,000 4 per cent. prior lien debentures, of which 
£60,000 has been subscribed at 974, and allotted. 

Birmingham’s city debt at the present time is £14,565,030, an 
increase in the last ten years of £6,703,415, of which £5,000,000 is 
due to the Welsh water scheme, £585,000 to electric supply, 
£180,000 Hollymoor Asylum, and £740,000 taken over from the 
School Board. As regards public works, it continues to be one of 
the most enterprising and progressive municipalities in the 
kingdom. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 

Muuch-ster.—In the iron trade of this district no material im- 
provement can be noted as regards business. Prices, taking them 
all through, tluctuate somewhat, but there is no really quotable 
change. Local and district brands rema‘n without quotable altera- 
tion, with merchants in exceptional cases booking sales at low 
figures, 

“There was only a moderate attendance on ’Change at Manches- 
ter on Tuesday, with really nothing doing to test the market. 
Prices remain without quotable change from last week, and may 
be quoted for Lancashire No. 3 foundry 50s. 6d. to 51s. net 
delivered here ; Lincolnshireabout 57s. 3d., with Derbyshire 50s. 6d. 
to 51s. net delivered Manchester. In forge qualities there is nothing 
further to report beyond what has been stated for some time past, 
business being of a very indifferent character, and sales put through 
very few. 

Delivered Warrington, Lancashire and Derbyshire prices remain 
48s. 8d., with No. 4 Lincolnshire 47s. 2d. net. Delivered by rail 
Manchester, Middlesbrough brands could be bought at about 52s. 
to 52s, 3d. . For Scotch iron there is really no quotable change in 
current prices from last week, Eglinton averaging about 53s. 6d. 
to 53s. 9d.; Glengarnock 54s. 3d., and Gartsherrie, 55s. 6d. to 
55s. 9d. net, delivered Manchester docks. 

Notwithstanding that inquiries for hematites continue limited, 
makers do not alter their quotations, and delivered Manchester 
district No. 3 foundry remains, according to brand, from 61s, 6d. to 
62s. net. 

An absence of any improvement continues the report generally 
throughout the finished iron trade ; both merchants and manufac- 
turers complain of the unsatisfactory condition of business, and 
the principal forges are unable to get on to full time. 

As to prices, there is no further quoted alteration beyond whas 
was announced last week. The associated Lancashire bar makert 
still quote £6 5s. stations; Yorkshire bars, £6 5s.; and North 
Staffordshire, £6 5s. to £6 7s. 6d., delivered this district. For 
hoops there is only a limited inquiry, with list quotations £6 17s. 6d. 
random to £7 2s. 6d. special cut lengths, delivered Manchester, and 
2s. 6d. less for shipment. Sheets continue very quiet and without 
quoted change. 

Prices for billets remain £4 12s, 6d., English billets; £4 7s. to 
£4 7s, 6d. for 4in. German, and £4 9s, 6d. to £4 10s. for 2in. to din. 
delivered this district. Steel bars are without quotable change, 
prices ranging from £6 to £6 2s, 6d.; sheets are unaitered at £6 to 
£6 2s. 6d.; and boiler plates remain at the Association basis of 
£6 17s. 6d. delivered this district. 

James Spencer and Co., of Hollinwood, near Manchester, have 
just completed for the United States several important orders, 
which include special machinery for a plant which has been put 
down there for gas engine making. This order comprises two 
snout boring machines designed specially for boring cylinders 
which are open at one end only, similar to those used for gas and 
oil engines. These machines are constructed with straight beds, 
with a driving headstock fixed at one end, and the head has a long 
projecting boss or snout through which the spindle passes, carry- 
ing a boring head at its outer end. The spindles are all steel, 
working in gun-metal bearings, the bearing at the outer end of 
the snout being conical, with end adjustment to take up wear. 
They are driven by worm gearing and three-speed cone 
pulley, the worm revolving in an oil trough to keep it 
constantly lubricated, and a tail pin is provided to take up 
the end thrust of the worm shaft. The beds are mounted 
on standards, and have a traversing table with planed T 
slots and a top surface, whilst the tables have end adjustment and 
self-acting motion along the bed by steel screw, with variable 
feeds, and a quick-power traverse for getting the table to or from 
its work. The other orders include a 24in. cross boring machine 
with double heads for boring two sets of holes at right angles to 
each other simultaneously, The main bed is 11ft. 6in. long and 
3ft. 7in. wide, with planed T slots on top, and having an extension 





piece bolted to it to carry the cross boring head. At one end of 
the bed is bolted a headstock, which is fitted with the main boring 
bar ——- in conical gun- netal bearings at the front end and 
parallel at the back end, and having adjustment to take up wear, 
The main boring bar is 44in. diameter, and is driven by worm 
gear and four-speed cone, each speed din. wide. This bar has a 
traversing head worked by screw and differential wheels, and is 
— at its outer end by an overhanging stay, which can be 
readily slipped out of the way when changing the beds, and is 
easily set in position again. The cross boring bar is 34in. diameter, 
and is driven by single-purchase spur gearing and three-speed 
cone pulley, and self-acting by steel screw. 

The third tool is a special machine for milling cams for heavy 
gas engine work, up to 12in. long and 14}in. extreme diameter, or 
a number of separate cams within this range. The machine con- 
sists of a strong bed, 19in. wide across veex, 10in. raised to 12in, 
centres, fitted with steel spindle working in conical gun-metal 
bushes, made adjustable to take up wear, and driven by four-s 
driving cone, each speed 34in. wide, and through double-purchase 
helical spur gearing ; a steel tail pin is provided for end adjust- 
ment. Loose headstock is fitted with steel spindle 2gin. diameter, 
and is adjustable along the bed by steel screw and hand wheel, and 
with split binding arrangement. The front end of the spindle is 
fitted with gun-metal bush for supporting the outer end of cutter 
mandril. he bed is fitted with special saddle having band 
adjustment along the bed by rack and pinion. The top of the saddle 
is titted with a transverse slide, to which is bolted a headstock, 
fitted with a steel mandril for carrying cams to be milled ; the 
mandril is driven by steel worm and cast iron worm wheel, and an 
adjustable bracket is provided for supporting the outer end of 
mandril. The transverse slide also carries a bracket fitted with 
steel shaft and cast iron roller for working against the former cams. 
The back of the saddle also carries a headstock fitted with steel 
mandril for supporting former cams, driven by steel worm and cast 
iron worm wheel, and an adjustable bracket is provided for sup- 
porting the outer end of this mandril. The transverse slide is 
fitted with rack and pinion, and lever and adjustable weight for 
keeping the roller and bracket in contact with the former cam. 
The transverse slide has hand traverse by steel screw to adjust 
tha cam being milled to and from the revolving cutter. The 
former cam and the cam being milled are rotated simultaneously 
by the worms and worm wheels, by hand wheel at front of saddle, 
and also by suitable feed gearing having three changes of traverse 
worked from end of fast headstock. 

There was a fairly attended coal 'Change meeting on Tuesday at 
Manchester, with very few sales coming forward and pits continu- 
ing to run not more than three to four days per week. 

In the house-fire coal trade business remains quiet, as a con- 
sequence of the warmer weather, and prices just now have touched 
their lowest summer level and remain unaltered from last week, so 
that there are not likely to be any further changes, for the present 
at any rate. For engine slack there is not quite so much pressure 
as last week, and this arises through collieries not making so much 
slack, Coke remains just about the same as usual, with prices 
unchanged, and business generally quiet. 

Bavrow.—The hematite pig iron trade shows no improvement, 
and prospects are in no sense satisfactory. The traffic receipts on 
the Furness Railway for the half-year ending June 30th show a 
shrinkage of £37,000 in contrast with the corresponding half of last 
year. This is a fair criterion of the condition of trade in this 
district, a position which, while robbing the ordinary shareholders 
of the Furness Railway of any dividend for the half-year, displays 
the fact that the traffic on the re#way, which under ordinary cir- 
cumstances is comprised of iron and steel, toa great extent have 
been very small. Makers do not hold many orders, They are pro- 
ducing less iron, as one furnace has been blown out, and now only 
twenty-five are in blast. Stocks have increased 110 tons in 
warrant stores durinz the week, and now total up at 13,952 tons. 
Stocks in the hands of makers are also larger. 

Very little trade is being done in hematite iron ore, and the 
mines are being worked with less spirit than for some time past. 
Stocks have accumulated at some of the pits. Prices are steady at 
9s. to 13s. for ordinary and best sorts net at mines. 

The steel trade is quiet in all branches. The demand for raik 
is not sufficient to keep the mills fully employed, and plates ar 
also quiet. Indeed, in the latter department there are little bu: 
local orders in hand. Rails are at £4 12s. 6d., and plates at 
£5 12s. 6d. Merchant steel is very quiet, and the demand for 
heavy steel castings has fallen off considerably. Hoops represent 
a fair but not over brisk trade. 

Shipbuilders have not lately booked any new orders, and the 
demand for new tonnage is exceedingly quiet. There is 2lso very 
little now doing on Admiralty account, but in the latter sense 
there is a fair programme of workin hand. The British battleship 
Dominion is fast approaching completion, and the first-class cruiser 
Natal is being plated, while the Sentinel, the first of two scouts 
being built at Barrow, has been launched, and the second, the 
Skirmisher, will soon be launched. In addition to this, Barrow 
builders have in hand several submarines for the Admiralty, a 
troopship for the Indian Government, a turbine steamer for the 
Midland Railway Company, and other craft. There is room, how- 
ever, for very many more orders, Gun mountings are in better 
demand. 

Coal and coke are alike quiet, and cheap prices continue to 
prevail. 

Shipments from West Coast ports last week amounted to 16,241 
tons, of which 6150 tons was iron, and 10,091 tons steel, in contrast 
with 21,173 tons in the corresponding week of last year, a decrease 
of 4932 tons. For the year to date the aggregate shipments have 
reached 364,562 tons, as against 497,704 tons for the corresponding 
period of last year, a decrease of 133,142 tons, 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


THE continued summer weather keeps house coal in very 
moderate demand, but the falling off in the business is not followed 
by any exceptional weakness of prices. As the market does not 
readily absorb all that is drawn in the workings, the coal owners 
prefer to stock the surplus rather than to sell it at a loss. The 
decline in trade on local account is accompanied by a similar decline 
for the London and Eastern Counties markets. Nominally, the 
quotations for best Silkstone continues unaltered at from 12s, 6d. 
to 13s. 6d. per ton at the pits, Barnsley house from 10s. 9d. to 
lls. 3d. per ton, and seconds from 9s. per ton. In steam coal the 
demand both for home and foreign requirements is well main- 
tained. All the Baltic ports are now receiving freely, the trade 
being especially good from the Humber, from North Germany, 
Sweden, and North Russia, and there is also a satisfactory business 
doing at Hull and Goole for local shipping. Values are reported to 
to be a trifle firmer, the shipping contracts now being made ruling 
from 8s. 3d. to 8s. 6d. per ton. Railway contracts from 8s. 6d. ty 
8s. 9d. per ton, while such business as is being done in the open 
market, which is comparatively trifling, fetches from 3d. to 6d. 
per ton more. For good slack there is still a fair request, but 
secondary grades of small coal are very difficult to dispose of. 
There is not much doing in gas coal, either for corporation gas 
departments or for the gas companies, and no improvement can 
be reported in coke, 

In the iron trade the decline in Lincolnshire iron prices does not 
have the effect anticipated in strengthening the demand. 
Fortunately, there are no large stocks on hand, otherwise the 
market would be still weaker. Even at the present exceptionally 
low quotations there is no tendency to lay in stocks, This, of 
course, indicates that it is better to wait developments than to be 
waiting for the activity, of which no signs areas yet perceptible. 
The latest official quotations are as follows :—West Coast hema- 
tites, 64s, to65s.; East Coast hematites, 58s.; Lincolnshire foundry, 
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45s. 6d.; Lincolnshire forge, 44s, 6d.; Derbyshire foundry, 47s. to 
48s.; Derbyshire forge, 43s. 6d. to 44s.; bar iron, £6 5s. to £6 10s. 
The North Lincolnshire iron and steel trades, with which Sheffield 
has so much to do, are significantly slack. According to recent 
accounts from Frodingham, the firms have great difficulty. in 
disposing of their makes, and there appears every prospect of iron 
stocks increasing to an exceptional extent. Although orders for 
steel are difficult to obtain, it is reported that the Frodingham 
works are being kept going on full time. From the Derbyshire 
district curtailed working and indifferent demand are the general 
features. There stocks, however, are generally light, in many 
instances considerably below the average, and this is a factor in 
favour of Derbyshire. 

In military and marine material affairs continue very much as 
previously reported. The work in hand on Government account 
is being carried out with a view to covering the period until the 
orders expected in the autumn are received. One of our large 
armour-making establishments recommenced work in the finishing 
shops the other day after they had been practically idle for four 
months, There is little more doing in railway material, the im- 
provement, however, being restricted to railway wagons of various 
descriptions, the Great Central Company being amongst those 
who are now seeking to add to their rolling stock. Considerable 
interest is excited in the matter of the railway wagon of the 
future. Itis not expected, however, that the highest capacity 
steel wagons will be universally adopted, owing to the enormous 
value of the existing railway rolling stocks in the hands of private 
traders. To throw practically these wagons to scrap would be a 
very great task indeed, It is pointed out further that loads have 
often to be broken in bulk, and that journeys in manufacturing 
districts are not quite long enough to encourage a general change 
in transit methods. To the railway companies the benefit is 
apparent, but wagon builders and traders are not enthusiastic 
about it, builders bearing in mind that the long wagons would 
require fewer axles, tires, buffers, and other accessories, 

The reports of the annual meetings of various companies are at 
present attracting a good deal of attention. On the 28th inst. 
Mr. J. D. Ellis presided over the annual meeting of the share- 
holders in John Brown and Co,’s Atlas Steel and Ironworks, when 
interesting information was given respecting the condition of the 
military and marine machine trades, coal industry, and shipbuild- 
ing. The coal trade was stated to be very bad indeed, but the 
company is well off for work in their shipbuilding yard at Clyde- 
bank. Sir Charles McLaren, the deputy-chairman, estimated 
that the company was about to extend very largely their steel 
undertakings in Russia, with a view to overcoming the difficulties 
of trading in that country against the very heavy tariff on 
imported manufactures, After fifty years’ continuous work at 
John Brown and Co,’s, Mr. J. D. Ellis is retiring from the 
managing directorship, but is continuing in the position of chair- 
man. Mr. Ellis was very heartily congratulated by the share- 
holders on his long and successful association with the company. 
He attained his eightieth year on the 20th of April last. : 

The annual meeting of the Kelham Rolling Mills Company, 
Limited, was held on the 24th inst., when it was reported that the 
extremely keen competition prevailing during the twelve months had 
considerably decreased profit. The general manager stated that the 
trading of the company had been well maintained, the shrinkage 
in the profit being entirely due to the greatly reduced prices which 
had to be accepted, 

His Highness the Raj Rama Bhawaur Singh Bahadar of Jhalawar, 
Rajputra, paid a brief visit to Sheffield on the 28th inst., inspect- 
ing thecutlery establishment of Joseph Rodgers and Sons, Limited, 
and afterwards proceeding to the River Don Works of Vickers, 
Sons, and Maxim, Limited, where he witnessed the processes 
associated with armour-plate and gun production. The Prince 
afterwards proceeded to Liverpool. 

Mr. S. M. Schindler, Mappin Medallist and Associate in Metal- 
lurgy, 1897, at the University College, Sheffield, has returned to 
the city to visit special steel works under the direction of the 
Secretary of State for India. Mr. Schindler was an evening 
student of the metallurgical department 1894-7, and after a year 
as chemist and steel maker at the Baltic Steel Works, Sheffield, 
was appointed chemist and metallurgist at the Government factory, 
Cossipore, India, After five years probationary work he is now to 
be gazetted on the Civil Service list, and will return to India at the 
end of this year. 

Mr. J. H. W. Laverick, manager of the Pye Hill, Selston and 
Cotes Park collieries of Messrs, Oakes and Co., has been appointed 
general manager of the Newdigate Colliery, Nuneaton. Mr. 
McLaren, of the Butterly Company’s Summit Pit, Kirkby-in-Ash- 
field, will succeed Mr. Laverick. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 

INDICATIONS of improvement in the iron and allied industries are 
looked for in vain, the tendencies being rather the other way. 
Still the downward movement that has been going on in prices for 
some weeks has been checked, and there is not in any branch a 
marked degree of pressure to sell. At the same time, consumers 
have not contidence to buy for forward delivery, and do not need 
to purchase much iron for prompt, as they some time ago 
arranged for the iron they will need during July. It isto be noted 
that this season of the year is never a very active one; so faras the 
giving out of orders for pig iron is concerned, the demand being much 
slacker than in either the spring or the autumn. But the quiet- 
ness has been more marked than is usual in June, and exports 
especially have beeri disappointing. For June they have been the 
worst that have been reported this year, and they fall 40 per cent. 
below those of the corresponding month last year, while they are 
much below those of May, which itself was a poor time. Not only 
have the exports to Scotland been greatly reduced on account of 
bad trade there, but deliveries to the Continent have likewise 
fallen off heavily. 

But though deliveries of pig iron have slackened so consider- 
ably, and the production has not been reduced, yet iron is not 
accumulating in the hands of either makers or the warrant store 
keepers, and complaints are still heard of delays in delivery on 
shipping account. The ironmasters could do with larger stocks 
than they hold, and exporters are wishing that makers would 
accumulate reasonable stocks, so that the inconveniences and 
delays experienced in sending iron abroad may be obviated. For 
a long period makers have never had a fair working stock, and 
even now it is doubtful whether a 3000-ton vessel could get a full 
cargo at any one wharf. The position of makers altogether jus- 
tities better prices than are now being realised for Cleveland pig 
iron, 

The unsettled condition of the warrant market, among other 
things, tends to limit business, but the fluctuations in the market 
ire ae solely to the manipulations of the speculators. There was 
4 rise In prices a few days ago, but that was not brought about by 
any favourable change in the state of trade ; it was caused by some 
of the ‘‘bears” having to arrange oversold accounts, and the 
holders of warrants put up prices against them. But when the 
crisis was over values fell as quickly as they had risen, for there 
was no legitimate trade of any account to support the rise, nor 
were prospects considered encouraging enough to support the rise. 

There is a dearth of inquiry for Cleveland pig iron, and especially 
for forge qualities, No, 4 forge is the only quality which is fairly 
plentiful, all foundry numbers are still scarce, as is also white, 
and to some extent mottled as well. No. 1 Cleveland pig iron is 
not forthcoming under 45s, per ton, and the lowest that producers 
will take for No. 3 is 43s., while there are several firms who ask, 
and indeed realise, up to 44s. per ton. They are in no hurry to 
sell, as the orders they have on their books take up all the iron 
they are making, and they look for consumers abroad commencing 


been selling No, 3 for prompt delivery at 42s. 104d., but warrants 
have dropped as low as 42s, 54d. cash. No. 4 foundry has been 
maintained at 42s, 6d., No, 4 forge at 42s., mottled at 41s. 6d., and 
white at 41s, 3d. 

The depression in the hematite pig iron trade of this district is 
unrelieved ; indeed, with some sellers business has never been so 
bad. The price continues to be relatively lower than those for 
Cleveland pig iron, as it has been for a long time now. Some of 
the makers hold to 52s. per ton for mixed numbers, but most 
buyers can get their needs satisfied at 51s. 9d., and there has been 
business at 51s, 6d., the lowest price this year, while No. 4 could 
readily be got at 49s. 6d. Competition is very keen not only 
among local producers, but also with West Coast makers, and 
prospects of improvement are not good. Rubio ore is cheaper, a 
circumstance which hematite iron makers will appreciate, for ore 
has long been, and even yet still is relatively dearer than pig iron ; 
it is quoted at 14s. 9d. per ton c.i.f. Tees, but has been sold at 
14s. 6d. Iron producers, however, get no relief in the matter of 
fuel, for they have to renew contracts for the second half of the 
year at prices not under 14s, 3d. per ton for medium qualities 
delivered at the Middlesbrough furnaces. 

The shipments of pig iron from the Cleveland district during 
June up to 29th reached 71,742 tons, as compared with 84,237 tons 
in May, and 115,999 tons in June, 1903, also to 29th. That isa 
by no means satisfactory state of affairs. The stock of Cleveland 
pig iron in Connal’s public warrant stores on Wednesday was 
80,731 tons, a decrease this month of 4130 tons. 

The manufacturers of finished iron and steel all complain of 
slackness in the distribution of orders, but they nearly all keep 
their mills going regularly on contracts secured some months ago, 
when there was a spurt in the demand for new steamers. Not in 
any branch has any alteration in prices been made this week ; in- 
deed, quotations have been practically unchanged for nearly four 
months. A short time ago Messrs. Dorman, Long and Co., 
Limited, laid off the rolling mills at their Clarence Steel Works, 
Middlesbrough, in order to re-arrange them. It was intended to 
keep the melting plant in operation to supply ingots to the other 
worksof the firm, but only two out ofjthe eight melting furnaces have 
been kept going. Now these will stopped for a time, so that 
the whole of the Clarence Steel Works will be laid off. The wages 
of steel millmen at Consett and Jarrow works are regulated by a 
sliding scale based upon the average realised price of steel plates 
sold by the Consett Company. The official accountants have just 
certified that the average price realised during the quarter ending 
May 31st differed so little from that of the preceding quarter that 
no change of wages will have to be made for July, August, and 
September. 

Sir Lowthian Bell, who was one of the founders of the Durham 
University College of Science—now the Armstrong College—at 
Newcastle-on-Tyne, has given £4500 for the erection of the central 
tower, which will practically complete the building. Sir Lowthian 
last week, at the age of eighty-seven years, underwent an operz- 
tion for cataract, and is now progressing favourably. 

Mr. Harry Outhwaite, who has for over twelve years been con- 
nected with Messrs, Bolekow, Vaughan and Co.’s Steel Works, at 
Eston, has been appointed manager of the Siemens- Martin plant of 
the Bengal Iron and Steel Company, and left for India last 
Saturday. 

Messrs. James Watson and Co., iron merchants, have issued a 
return showing the production of pig iron during the last three 
years in the leading countries of the world. The total output is 
put down at 45,972,566 tons, that being 2,492,524 tons more than 
in 1902, and 6,032,860 tons more than in 1901. The United States 
last year made 18,009,252 tons; Germany, 10,085,634 tons; and 
Great Britain, 8,811,204 tons. Last year was the first in which 
the German production exceeded that of Great Britain, whose 
output till a few years ago exceeded that of any other country. 
Germany's production last year was 20 per cent. more than in 
1902, that of Great Britain showed an increase of 3 per cent. only. 
In the return the production of pig iron in each county in Great 
Britain is enumerated. 

Ironfounders appear to be fairly well off, particularly those 
producing gas and water pipes; as a rule they have experienced 
little of the depression yet, and orders are being offered in con- 
siderable number. The Whessoe Foundry Company, Darlington, 
have secured the order for a large gasholder and steel tank for 
Winnipeg, Manitoba, together with a number of purifiers. The 
capacity of the gasholder is to be 700,000 cubic feet. A repeat 
order for a 500,000 cubic feet gasholder and steel tank for White- 
stock, Capetown, has also been booked. 

There is nothing new to report in connection with the shipbuild- 
ing and engineering industries, but it may be stated that the 
painters’ strike which commenced some three months ago at the 
shipyards on the North-East Coast is still going on. The men in 
the early part of the year, considering that the shipbuilding 
industry had improved, applied that their wages should be 
increased from 33s, to 35s. per week. This the employers declined 
to grant, and hence the strike. The engineers at the shipyard of 
Messrs. R. Craggs and Sons, Middlesbrough, have this week come 
out on strike with the sanction of their society, and some incon- 
venience to the work in progress at the yard has been caused. It 
appears that the work of fitting tank pipes to vessels in course of 
construction has hitherto been? done; by the plumbers, but is now 
to be executed by the engineers. When the plumbers were 
engaged they were paid at the rate of a day and a quarter for each 
day’s work, but the firm would not accord similar terms to the 
engineers, who have ceased work in consequence. 

The widow of Sir William Allan has given a £500 scholarship 
for engineering apprentices on the Wear educated at the Sunder- 
land Technical College, such scholarship to be controlled by the 
Sunderland Education Committee. 

The North-Eastern Railway Company starts its service of 
electric trains between Newcastle and Tynemouth with the com- 
mencement of July, and there will be a train each way every 
fifteen minutes. Electric trains have been running from New 
Bridge-street, Newcastle, to Benton, since Easter, but now they 
will run to Monkseaton and Tynemouth, and a service will be run 
on the riverside branch. The plans for the new bridge to be 
erected across the Wear at the west end of Sunderland by the 
North-Eastern Railway Company are now complete. Both the 
Corporation of Sunderland and the River Wear Commissioners 
will contribute to the cost, which is estimated at about a quarter 
of a million. It is designed on the plan of the High Level Bridge 
at Newcastle ; the trains will run over the upper floor, with the 
roadway beneath, and on the roadway will be a line of tramways. 
The coal trade is slack, but is better than it was last week, and 
July requirements cannot be satisfied at any lower rates than con- 
sumers have been paying for June—in fact, the tendency is towards 
more firmness. Best steam is at 10s. 3d., and seconds at 8s. 104d., 
both f.o.b., while steam smalls are at 4s., as the supply is plentiful. 
Gas coals are yet in moderate inquiry, and can be bought at 
8s. 3d. for best, and 8s. for seconds. Foundry coke is at 16s, 3d. 
f.o.b., and medium at 14s. 3d., delivered at the furnaces on Tees- 
side. The Council of the Cleveland Miners’ Association have been 
discussing the question of providing homes for aged miners, 
similar to those which have been provided in Durham and 
Northumberland. The Executive Committee were diretted to 
obtain particulars and report. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 
THE pig iron warrant market has been fairly steady since last 
report, but with comparatively little business doing. After a 
steady decline of about 2s. per ton in Cleveland warrants, the 
market became firmer towards the end of last week. Various 
explanations of this are given, the most generally accepted teing 





to buy for autumn delivery before July is out. Merchants have 


the state of the speculative accounts, 


The upward movement certainly cannot be attributed to any 
increase in demand on the part of consumers. Not only is the 
current inquiry insufficient to carry away the make, but it is 
believed that stocks are increasing in the hands of producers. 

Two furnaces have been transferred from hematite to ordinary 
iron, and there are now 40 making hematite, 40 ordinary, and six 
basic iron, the total of 86 furnaces thus blowing in Scotland com- 
paring with 81 at this time last year. 

The prices of Scotch makers’ iron are, in a number of cases, 
lower, the reduction varying from 3d. to 1s. per ton. G.M.B., No.1, 
is quoted f.o.b. at Glasgow 51s. 9d.; No. 3, 48s. 8d.; Carnbroe, 
No. 1, 52s. 6d.; No. 3, 49s.; Clyde, No. 1, 57s.; No. 3, 51s.; Gart- 
sherrie. No. 1, 57s.; No. 3, 51s.; Summerlee, No. 1, 58s. 6d.; 
No. 3, 52s, 6d.; Coltness, No. 1, 66s, 6d.; No. 3, 56s.; Glengarnock 
at Ardrossan, No. 1, 57s.; No. 3, 51s. 6d.; Eglinton at Ardrossan 
or Troon, No. 1, 51s. 6d.; No. 3, 49s. 3d.; Dalmellington at Ayr, 
No. 1, 51s. 6d.; No. 3, 49s.; Shotts at Leith, No. 1, 59s.; No. 3, 
53s. 6d.; Carron at Grangemouth, No. 1, 58s. 6d.; No, 3, 52s. 6d. 
per ton. 

The shipments of pig iron from Scottish ports in the past week 
have been comparatively small, amounting te 2878 tons, compared 
with 5791 in the corresponding week of last year. There was 
despatched to the United States 125 tons, Canada 80, South 
America 55, India 105, Australia 60, France 72, Italy 150, Germany 
166, Holland 200, Belgium 40, Spain and Portugal 30, China and 
Japan 101, other countries 65, the coastwise shipments being 1629 
tons, compared with 2146 tons in the corresponding week of last 
year. 

: There is a fair demand for Scotch hematite pig iron, which is, 
however, 3d. per ton lower, merchants quoting 56s. 3d. for delivery 
at the West of Scotland steel works. 

The arrivals of Cleveland iron at Grangemouth in the past week 
amounted to 9497 tons, compared with 10,029 in the corresponding 
week, showing a decrease of 532 tons. 

The finished iron trade is dull, not a few of the works finding it 
difficult to obtain sufficient orders to keep the machinery moving. 
In one or two cases, however, makers are fairly well employed. 
The outlook at the best is not very encouraging. 

The steel makers in the West of Scotland have been very busy 
during the last week or two, but it is explained that this activity 
has arisen largely from breakdowns in one or two of the larger 
works. There are good orders on hand for both ship and boiler 
plates, and the outlook is fairly satisfactory. A proposal was 
mooted a few days ago to advance the price of steel 2s. 6d. per ton, 
but as it was pointed out that the present activity is to some extent 
the result of the accidents above referred to, it was not thought 
desirable in the meantime to make the increase. 

Locomotive engineers, who had for a long time been busy, are 
now beginning to feel the pinch of dull times, and it has unfortu- 
nately been found necessary to discharge a considerable number 
of workmen at several of the works. 

One or two fair orders have been received by the pipe founders, 
which will improve matters a little with them. These orders were 
very much wanted, as this trade has for a long time been very 
quiet. A 
There has this season been a remarkable development in the 
building of motor cars, and the makers are at present excep- 
tionally busy. Itis reported that one Glasgow company is just 
now turning cut new motors at the rate of 17 pér week. Of 
course the pressure at present is largely owing to the approach of 
the holidays. ~& 

There has been a good turnover in the coal, trade, especially in 
the shipping department. The clearances from the Scottish 
ports in the past week have been 270,637 tons, compared with 
246,394 in the preceding week, and 215,013 in the corresponding 
week of last year. The shipments from Glasgow are fully 8000 tons 
better than in the preceding week. A moderate business is being 
done in household coal for home use. Main coal is quoted f.0.b. at 
Glasgow 7s. to 7s. 6d., splint 8s. 3d. to 8s. 6d., ell 8s. 3d. to 8s. 9d., 
and steam 8s, 6d. to 8s. 9d. per ton. It is getting more difficult 
than ever to dispose of the output, and in a number of places the 
colliers are on short time, whilst in two districts it has been found 
necessary to close up the pits altogether, and discharge about 1200 
men. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THERE were great complaints at the close of last week on 
‘Change, Cardiff, of the slackness of business, The last ship- 
ment of coals was very meagre, about half a dozen, and all small 
cargoes, On Thursday an improvement was shown, and this week 
a fair amount of trade has been transacted. House coal is 
duller than it has been; best steam remains tolerably firm in 
price, and with a moderate demand ; and authorities on ‘Change 
say that while the last week in June will be best, July is certain 
to be a busy month in that class of coal. Small steam has quite 
recovered, and is stated by one of the members on ’Change to be 
both healthy and buoyant. This is the most satisfactory opinion 
expressed for some time. Monmouthshire semi-bituminous, after 
a little depression from non-arrival of tonnage, has recovered, and 
prices are firmer. 

The closing quotations for the week were as follows :—Best 
steam coal, 14s, 9d. to 15s.; best seconds, 14s. to 14s. 3d.; drys, 
from 13s.; best smalls, 7s. 3d.; various kinds of smalls, 5s. 6d. to 
6s. 94. Monmouthshire coals, best, from 13s. 6d.; seconds, from 
lls. 6d.; best house coal, from 15s. 6d.; ordinary, from 10s. 6d. 
No. 3, 14s. 6d. ; No. 2 Rhondda, lls. Tendency in both classes 
of Rhondda coals to lower figures. No. 2 is inquired for largely 
for bunkering purposes, and this, for the present, prevents any 
alteration of account. 

Pitwood 16s. 9d. to 17s. 

In the Swansea market prices of anthracite remain much about 
the same ; buyers were reported as able to get small concessions 
from the need of sellers to clear wagons. Best malting quoted at 
20s., seconds at 17s. 6d.; cobbles, 18s.; nuts, 18s. to 19s.; peas, 
10s. to 12s.; rubbly culm, 6s.; duff, 4s. Steam is at 14s. 6d.; 
bunkers, 9s.; No. 3 Rhondda, 14s. 6d. Patent fuel 13s. Last 
week the shipment from Swansea was encouraging—18,425 tons. 
Llanelly coal trade continues dull, and general slackness reported 
at all the collieries, and lessened shipments. Demand from con- 
tinental markets much below average. No mention is now heard 
of syndicate, though hopes are entertained still. 

At the meeting of the Federation Council, Cardiff, last week, a 
letter was read from Sir M. H. Beach suggesting, amongst other 
ways of reducing friction in negotiations in respect of wage rate, a 
joint audit of employers and colliers, This was discussed, and 
it was considered advisable that Sir Michael should be asked to meet 
the Board. 

The Times quotes the statement of one of the mining agents in 
reference to the stop-day action, intimating that the colhers, now 
that they see the profits made, will be able to take their own course 
in “ getting full value” for the costs, This utterance is not likely 
to be endorsed by the Federation, in the face of the great slackness 
of the coal trade in the Midland Counties, depression in’ North 
Wales, and the steps now being taken by the Federation in Scotland 
to get reduction. At present the colliers in great part of Glamorgan 
and Monmouthshire are better off, comparatively, than the coal- 
owners. Notices of closing collieries are increasing. 

Slackness is shown at several of the leading ironworks, and while 
blast furnaces continue in some degree of activity the mills in few 
places are fully employed. This, in part, may be ascribed to the 
continuance of import of steel bars and billets, both from America 
and Holland. Early this week two cargoes came to Newport from 
America totalling 746 tons of billets for R. T. Thomas and Co, and 
the Waterloo Tin-plate Company. A cargo was also received at 
the same port from Rotterdam composed of 1032 tons of steel 





billets. One substantial shipment of iron, but not stated of what 
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character, was made from Newport this week to Venice—4850 
tons. 

The character of the trade was tersely expressed on ‘Change, 
Swansea, mid-week, as ‘‘quiet.” Fair shipments were reported of 
Scotch and hematite pig, and a small decrease in stocks. Scotch 
showed a decline in price of 3d., and hematite of 54d., but Middles- 
brough pig indicated a small advance. 

Tendency of prices of finished iron and steel is downward. 
Welsh merchant bars were quoted this week at £5 17s. 6d. to £6; 
sheet iron, at £7 15s. to £7 17s. 6d.; steel sheets, at £7 12s. 6d. to 
£7 15s.; heavy steel rails, from £4 10s.; and light, from £5 10s. 

In tin-plate it was reported that shipments last week were con- 
siderable, the Far East and Russian consignments totalling largely, 
the whole amounting to 101,485 boxes. Stocks are now down to 
137,100 boxes. Prices are firmly maintained as follows :—Siemens 
bars, from £4 7s. 6d.; Bessemer, £4 5s.; Bessemer steel coke, 
lls. Gd. to 11s. 9d.; Siemens coke, 11s. 9d. to 12s.; ternes, 22s. to 
24s. 3d.; best charcoal, 12s. 9d. to 13s.; big sheets, £8 12s. 6d. to 
£8 l5s.; tinished black plates, £8 12s. 6d. to £8 15s. Block tin has 
gone up again to the extent of £2 per ton, and is now quoted at 
£117 lds. cash. Spelter has advanced 5s., and is at £22. Lead 
remains £11 15s.; copper, £56 17s. 6d., Chili bars ; iron ore, Rubio, 
13s. 9d. ; Cardiff and Newport, 13s. 6d. ; prices nominal. Depres- 
sion in iron and steel has told on coke, Cardiff quoting as low as 
15s. furnace, and foundry from 17s. 6d. 

Great satisfaction is expressed at Llanelly with the settlement 
in the tin-plate trade, which ensures twelve months’ peace, and, 
to all appearance, prosperity. The local steel trade there is very 
active, notwithstanding, an authority observes, the ‘“‘ dumping.” 
The compact up-to-date works of Messrs. R. Thomas and Co. are 
in full activity, and steel bars are being sent to Lydney. 

In the Swansea valley satisfaction is quite as pronounced on the 
settlement of wages difficulties, and judging from the indications 
at leading works and other industries, prospects are regarded as 
good. An increased demand for steel plate bars is anticipated. 
Constructive changes are in hand for increasing make of tin plate. 
(ood reports are also to hand from the spelter factories. Copper 
works are busier, and local foundries are in harmony with the 
improved condition of things in the valley. The fact that stocks 
of tin-plate in the district generally are lower than they have been 
since January is the subject of comment in all quarters. 

The Corporation of Bristol visited the New Dock at Bristol on 
Monday by invitation of the Chairman and Dock Committee, and 
expressed themselves gratified with the progress of the great 
undertaking which has been now two years in hand. Sir John 
Wolfe Barry, one of the consulting engineers, expressed his regret 
that the Dock Committee had not seen their way to carry out the 
wharfage extension designed as part of the scheme. This, it was 
pointed out, referred to two arms projected from the north end of 
the dock, which the authorities hesitate to carry out until it is 
seen how trade progresses. 

About a million and a-half cubic yards of earth have been 
excavated towards the formation of the basin, and this is being 
used to reclaim land from the sea, a new sea-bank being now con- 
structing far beyond the old coast-line. Very large pieces of huge 
monoliths, formed of concrete, will guard the entrance lock. Of 
the north pier 800ft. is in construction, and 700ft. of the south. 
Some idea of the undertaking may be obtained from the fact that 
2000 men are employed, 70 steam cranes are in work, 34 loco- 
motives, 1400 wagons, and five steam navvies, The dock will be 
1 ig in extent, entrance lock and graving dock 850ft. each in 
ength. 

There is not much movement in mining shares. 

P Colliers are opposing the out-of-work fund in the Rhondda 
istrict. 

The men of the Lewis Merthyr Colliery have been allowed by 
the Federation to give notice to terminate contracts if peaceable 
means will not induce the 107 non-unionists in the colliery to join 
the Federation. 

The serious condition of things in the coal trade of Stafford- 
shire, Worcestershire, and Warwickshire was the subject of 
comment on Change, Cardiff, this week, and it was stated that 
the Birmingham gas and railway companies are getting contracts 
at 9d. per ton less than previous contracts. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 

ALTERATIONS of importance have not taken place on the iron 
market over here, but the condition all round remains satisfactory, 
and prospects are fairly good. 

Pig iron in Silesia has been in lively request. In malleable 
iron a steady business is done, and the mills are likely to remain 
regularly engaged for some time to come, although orders for 
some articles are coming in a little less freely than before, the 
principal requirements till end of August having already been 
covered. Girders remain in lively request, and sheets sell fairly 
well, Hoops are in good call on home and on foreign account, 
basis price being M. 137 to M. 145 p.t., free inland place of con- 
sumption, with the usual compensations for dealers and stores. 
Both heavy and thin piates are in regular demand, M. 120 to 
M. 130 p.t. being quoted for construction and ship plates free 
Siegen or Kénigshiitte, in Silesia. Drawn wire in mild steel sells 
at M. 125 to M. 130 p.t., free Gleiwitz, for the Eastern districts of 
Germany. Increasing animation could be noticed in export. 

The Rhenish- Westphalian iron industry continues in a firm con- 
dition, and the mills and forges have secured work for six to seven 
weeks ahead. On foreign account a regular trade is done at satis- 
factory quotations. From the Siegerland moderately good 
accounts are given concerning the business in ore, iron, and steel. 
Crude iron especially has been showing little life on the whole, and 
the blast furnace works still have to count with a 35 per cent. 
reduction in output ; the iron ore mines maintain the 30 per cent. 
reduction. Generally the iron manufacturing branches are in a 
better condition than the raw iron business. The semi-finished 
steel trade is animated, and for puddled blooms orders have come 
in more freely of late. Steel bars as well as plates are in active 
demand. At the iron foundries export orders have been consider- 
ably increasing. 

Official quotations for raw and finished iron were, last week, as 
under :—Spiegeleisen, 10 to 12 per cent. grade, M. 67 ; German 
foundry pig, No. I., M. 67-50; No. III., M. 65-50; white forge 
pig, M. 56, free Siegen; basic, free Luxemburg, 61f. to 62f.; 
German Bessemer No. III., M. 68; Luxemburg foundry pig, free 
Luxemburg, M. 52; iron bars, M. 125; steel bars, M. 113; 
girders, M. 120 to M. 122-50, free Westphalian works ; sheets, 
M. 120 to M. 125; plates in basic, No. I., M. 140 to M. 145; 
Siemens-Martin plates, No. I., M. 160; the same, No. Il., M. 145 
to M. 150; tank plates, M. 145 to M. 150; construction and ship 
plates, M. 150 to M. 155, all per ton free at works, M. 5 p.t. more 
being quoted for small orders, 

The demand for both engine and house coal has been limited in 
Silesia. Fresh orders are very scarce, the consumption in house 
coal being exceedingly small, Also in coke a want of animation is 
complained of. - 

Deliveries of coal on the Rhenish-Westphalian market have been 
anything but extensive, and several pits have, consequently, 
reduced the working hours. In May the reduction in output was, 
for coal, 21 per cent.; for coke, 25 per cent.; and for briquettes, 
25 per cent. Coal for coke making costs M. 9-50 to M. 10 p.t.; 
foundry coke, M. 16 to M. 17 p.t.; blast furnace coke, M. 15 p.t.; 
anthracite, M. 19-50 to M. 20 p.t. 

Only very few and small orders are being placed on the Austro- 
Hungarian iron market. Both in rails and in plates a retrograde 
movement could be noticed, and the tone, all round, is a little bit 
weak. In Roumania the competition of the Rhenish-Wesphalian 
works is keenly felt and eal ient of, 





Latest official quotations are as under :—Witkowitz forge pig 
No. 1, 89 to 92 crowns ; charcoal pig iron, 89 to 93 crowns ; hema- 
tite, 113 to 115 crowns ; spiegeleisen, 10 to 12 per cent. grade, 110 
crowns ; Styrian bars, 210 to 220 crowns, free Vienna ; tank plates, 
250 to 260 crowns ; boiler plates, 290 to 300 crowns ; sheets, 275 to 
285 crowns, all per ton, free Vienna. 

A very moderate inquiry comes in for engine and house coal in 

Austria-Hungary ; coke is in satisfactory d d. The busi 
in Bohemian brown coal remains flat. From January Ist to 
June 11th of present year shipments in Bohemian brown coal were 
1,500,683 t., or 12,496 t. less than during the same period last 
year. 
A regular and generally satisfactory business is done on the iron 
and steel market in France. The majority of the works are well 
occupied—some are even reported to be‘ engaged to their fullest 
capacity, and Creuzot has raised the prices for merchant iron and 
steel bars 50 centimes per 100 kilos. 

Regarding the French coal trade the reports of last week can only 
be repeated. Foreign competition has been so strong of late in the 
Centre that output is being slightly reduced. There is but little 
firmness shown in prices, 

In most departments of the Belgian iron business a fairly strong 
tone is stated to prevail, demand and inquiry remaining regular 
and satisfactory, and confidence increases. The forming of the 
Belgian Steel Convention is regarded as being favourable to the 
condition of prices, and arise is generally anticipated. Shipments 
in house coal have been increasing in Belgium, but still stocks re- 
main large, consumption Solna ener than output. Inquiry and 
demand for engine fuel are lively, and have been, on the whole, 
improving lately. Quotations shows a fair stiffness, 











AMERICAN NOTES. 
(From our own Correspondent.) 
New York, June 15th. 

The copper market is facing some new conditions which may be 
reflected in prices in thirty days in favour of consumers. The 
American production is heavy ; imports of copper are considerable. 
Our home demand has declined somewhat, which leads to the 
inference that European buyers will be favoured. Consumers 
abroad have so far this year taken 111,900 tons, an exceptionally 
large quantity for five months. Exports last week were 2081 tons; 
since June Ist 4530tons. The total June exports are estimated at 
about 15,000 tons. Home consumers are carrying light stocks and 
purchasing only for immediate needs. The consumption of copper 
is heavy, but the buying is for only urgent wants. Large con- 
sumers both at home and abroad are holding out for expected 
concessions, which they anticipate as a result of the enormous 
production. Both Lake copper and casting grades declined last 
week, Lake standing at 12-65, casting at 12-30. 

In the steel industry dulness prevails, and prices are weak. 
This dulness is particularly marked in steel rails and structural 
material; it also extends to bituminous coal and to the textile 
industries. Liquidation, which has marked American commercial 
activity for two years, has reached, in the opinion of experts, its 
utmost safe limits. The commercial and industrial world is await- 
ing some sign that the end has been reached. Conferences are 
now being held between steel makers and their workmen with 
reference to reductions in schedule rates, and, if made, the reduc- 
tions will be insignificant. 

Reports from all Western centres show that the outlook is excel- 
lent in agricultural sections. The railroads are not carrying as 
much freight, but they are compensating for this by reduced 
operating expenses. A great deal of projected railway work has 
been pigeon-holed until conditions are more inviting. In financial 
circles loanable funds are plenty, money is cheap, loans on good 
securities are readily effected, but there are fewer incorporations 
of big companies, because of the general conservatism prevailing. 

The markets generally are sagging but slowly, and without harm 
to producing or distributing interests. This is a presidential year, 
and the prevailing condition is not surprising. Wecniesiemns of 
supplies prefer to carry very little raw material, and the distribu- 
tors of goods are following the same wise course, preferring to buy 
on short notice and only enough to see them along a few weeks at 
a time. 

In building operations great activity prevails, especially in the 
larger cities, from one end of the country to the other. Last year 
building operations were restricted by strikes and high priced 
raw material. What building was not done last year will be done 
this year. 

The subject of shipbuilding under some sort of governmental 
assistance or control continues to occupy a Fg deal of attention 
among those interested in ocean traffic. The Merchant Marine 
Commission, which has been very studiously investigating the 
problem once more, will submit its report at the next session of 
Congress, and it is believed that some definite action will then be 
taken favourable to those interests which want American shipping. 

Work on the Hudson River tunnel is being vigorously prosecuted. 
The most important change made by the English engineers after 
the introduction of the shield was the substitution of heavy cast 
iron plates for the masonry. 

The Pennsylvania Railroad Company has its plans perfected, but 
their execution will not be prosecuted with undue haste. Other 
railroads throughout the West are engaged in important engineer- 
ing enterprises in the way of mountain tunnelling, bridge construc- 
tion, and the like, which are keeping our engineers quite busy. 
Some very large concrete contracts have just been placed, and the 
manufacturers of concrete represent about the busiest interest in 
the country. 

The members of the Institution of Mechanical Engineers of Great 
Britain have visited New York, Buffalo, Philadelphia, Pittsburg, 
Washington, and other cities. They visited Cincinnati on 
June 10th, and were well entertained. The departure for home 
will be from Boston. 

New York, June 22nd. 

REPRESENTATIVES of the leading iron interests in this city state 
on a basis of reports recently received from various points through- 
out the interior that a moderate volume of business is being done 
in all iron and steel centres. Producers continue to shade prices 
slightly rather than lose business, and the owners of blast furnaces 
are blowing them out one after the other, rather than produce 
iron for which there is no assured sale. In steel products the same 
cautious procedure is observable, and prices are shaded fractionally, 
in order to capture business where the buyer shows a little 
hesitancy. Merchant pipe has weakened during the past few days ; 
wire products are dull ; large sales of sheet iron are forced at con- 
cessions, No arrangement has been made as to the iron wage 
scale for the ensuing year. Unless an agreement is reached the 
mills operated by the Republic Iron and Steel Company will close 
on June 30th. 

Southern iron, which is worth 9 dols. at Birmingham, Ala., is 
now selling at 16-25 dols, at Chicago. Considerable southern iron 
is finding its way into northern markets, driving out the northern 
produci%to that extent. Meetings are to be held this week and 
next between the employers and wage-workers, The workers are 
willing to accept a reduction of 10 per cent. on last year’s rates, 
the manufacturers are asking an 18 per cent. reduction. The 
railroad builders are contemplating some active construction about 
September Ist, but the requirements will not be placed for some 
time yet. The rail mills are in a position to execute orders very 
rapidly, and builders are taking advantage of this fact, hoping 
that the present price of 28 dols, will be removed. 

Several liberal contracts for electrolitic copper have been made 
with domestic consumers for August shipment at the same price 
paid for copper for export. Large sales of copper are being 
made nodes a considerable amount going to France and Russia. 
Pig tin has weakened in the market within a day or two, spot tin 





being offered at 26} cents. Lead is weak, without any demand of 
importance. The market for zinc is very quiet. New —— 
are being developed in the Joplin district in Missouri, and there 
are some very encouraging possibilities in that territory. A great 
many mines of various kinds are being opened this summer, 
especially in the Tonopah region, which was reached this week by a 
railroad that has been a construction for several months. 
General trade conditions are not encouraging, and speculation is at 
alowebb. The single encouraging feature is the crop condition 
and the strong prices at which most cereals are sold, There is 
much encouragement from this quarter, and crops will doubtless be 
very large. Railroads throughout the West are anticipating a 
return of extraordinary traffic, and all conditions point in that 
direction, A lower level of prices all through the industries would 
be a permanent advantage, but thestrong centralisations of capital 
are opposed to any concessions of this kind. 








THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


SreaM coal market: Prices remain nominally unaltered, but 
with a downward tendency for forward contracts. House coal 
quiet, prices unaltered. The quantity of coal shipped for the week 
ending 25th was 98,280 gpretngys 79,074 tons and coastwise 
19,216 tons. Imports for week ending 28th:—Iron ore, 10,866 
tons ; bars, 3865 tons ; scrap, 290 tons; pig iron, 155 tons ; pit- 
wood, 5854 loads. 

Coal :—Best steam, 13s. to 13s. 6d.; seconds, 11s. 6d. to 12s.; 
house coal, best, 15s.; dock screenings, 6s. 6d.; colliery, small, 
5s. 6d. to 5s. 9d.; smiths’ coal, 9s. to 9s. 6d. Patent fuel, 14s. Pig 
iron: Scotch warrants, 5ls. 6d.; Middlesbrough No. 3, 
42s, 64d.; Middlesbrough hematites, 52s, Iron ore: Rubio, 
13s, 6d, to 13s. 9d.; Tafna, 14s, 6d. to 14s. 9d. Steel; 
Rails, heavy sections, £4 10s. to £4 12s. 6d.; light sec- 
tions, £5 10s. to £5 12s. 6d. f.o.b.; Bessemer steel tin-plate 
bars, £4 5s. to £4 7s. 6d.; Siemens steel tin-plate bars, £4 7s. 6d. 
to £4 12s, 6d. All delivered in the district, cash. Tin-plates: 
Bessemer steel, coke, lls. 6d, to 11s. 9d.; Siemens, coke finish, 
11s. 9d. to 12s. Pitwood, 17s. 6d. to 17s, 9d. London Exchange 
telegrams :—Copper, £56 15s. to £56 17s. 6d.; Straits tin, 
£117 12s. 6d, to £117 15s. Freights: No change for better 
rates, 








TRADE AND BUSINESS ANNOUNCEMENTS. 


Mr. Rosert McF. Dose, of San Francisco, has become iden- 
tified with the Abner Doble Company. 

SaxBy AND FarMER, Limited, have removed their head office 
from Kilburn to 53, Victoria-street, Westminster, London, 8.W. 

Tue Non-flammable Wood and Fabrics Company, Limited, of 
Townmead-road, Fulham, $.W., informs us that in future the title 
of this company will be ‘‘ The Fire Resisting Corporation, Limited. 








THE INSTITUTION OF SANITARY ENGINEERS.—The following meet- 
ings are announced :—July 11th, Organising Committee at 3 o'clock, 
Examination and Literary Committee, at 5 o'clock; July 16th, 
visit to Tunbridge Wells, 9.8 train Charing Cross; July 20th, 
Election Committee at 3 o'clock, General Purposes and Finance 
Committee at 5 o'clock. 

THE NEW GENERATING STATION AT NEEPSEND for the Shef- 
field Corporation was formally opened on the 27th inst. Mr. 
S. F. Fedden, the general manager, stated that the estimate for 
the new station was £110,736. The progress of the electric light 
department has been most satisfactory. In 1898 there were 688 
consumers, and at the end of 1903 there were 2477. The gross 
revenue has increased from £19,039 to £57,100, and the units sold 
from 978,088 to 3,980,049. The contractors for the buildings and 
foundations were Messrs. Wellaman Bros., Hyde. The plans and 
specifications for the work and plant were prepared by the staff 
of the department to the designs of the chief engineer, Mr, 
Fedden. 

NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Engineer lieutenant: A. J 
Venning, to the Pembroke for the Goliath (undated). The follow- 
ing engineer sub-lieutenants are promoted to engineer lieutenants 
and re-appointed to ships as follows:—A. R. Brown, to the Good 
Hope; A. 0. Wood, to the Tenedos; F, M. Attwood, to the 
Irresistible ; E. A. Archard, to the Natal (the Fire Queen) ; F. A. 
Butler, to the Sapphire (Pembroke) ; R. Berry, to the Amphitrite ; 
F. C. R. Paton, to the Hood; E. Groves, to the Pembroke 
(additional) ; S. P. Start, to the Racer, for Osborne College ; H. F. 
Russell, to the Revenge ; J. C. G. Cunningham, to the Duke of 
Edinburgh (the Vivid) ; J. B. Puiliblank, to the Alacrity ; A. E. E. 
Rayner, to the Pelorus; E, H. T. Meeson, to the Minerva ; W. E. 
Olive and H. T. G. Lobb, both to the Leviathan; H. V. Gordon, 
to the Ocean ; G. W. Mayhew, to the Hermes; C, A. > 
to the Royal Arthur; J. W. Hopkins, to the Doris; G. J. K. 
Hamilton, to the Iphigenia ; C. M. Weeks, to the Royal Arthur ; 
C. L. J. Risch, to the Glory ; J. W. Alexander, to the Drake ; 
F, Ranken, to the Argonaut (Pembroke) ; W. S. Damant, to the 
Grafton ; C. J. Hawkes, to the Montagu; W. F. Rabbidge, to the 
London; A. W. Reader, to the Venerable ; H. W. G. D. Stidson, 
to the Bacchante; A. Rice, to the Thetis; A. E. Horst, to the 
Egmont (additional) ; C. R. Tooth, to the Lancaster ; E, Nibbs, to 
the Jupiter; E. J. Allen, to the Ocean; F. Alexander, to the 
Bulwark ; C. Samson, to the Ariadne (all to date June Ist, 1904). 

Society or ENcIngERS.—A highly interesting visit was made 
by the president—Mr. D. B. Butler— and members of the Society 
of Engineers, on Wednesday, June 29th, 1904, to the Portland 
cement works of Martin, Earle and Co., Limited, at Wickham, 
Rochester, where they witnessed the manufacture and testing of 
cement made by the ordinary method and by the new rotary kiln 
system. These works have already, in part, been described in 
our columns—see our issue of June 30th, 1899. Since that descrip- 
tion was published the company has installed rotary kilns, of 
which there are now sixteen installed, and which givean approximate 
output of 2500 tons per week. The rotary kiln-house is a large 
brick building, in which the sixteen kilns are arranged in line. 
The kilns are provided with slurry agitators and coal-firing appa- 
ratus. Some are also fitted with apparatus for drying sufficient 
fuel—which is finely powdered coal—for the entire battery. The 
body of each kiln is 90ft. in length, constructed of mild steel, and 
lined with basic fire-brick. The remarkably large output of 200 
tons of clinker per week can be obtained from each kiln, main- 
taining an average of 25 cwt. per actual running hour of the kiln. 
The clinker discharged from the kilns is transferred to horizontal 
revolving coolers, whence it is transmitted by conveyors to the 
crushers, and is afterwards elevated to cooling towers, The dry 
mill-house is situate behind the cooling towers, and the milling 1s 
there done by “Griffin” mills arranged in separate batteries of 
six mills each, which receive the clinker from overhead hoppers 
through shutes. The finished cement is conveyed from the dry 
mill-house by ordinary screw conveyors to the warehouses. Three 
sets of engines are employed to drive the wet plant, the dry mill, 
and the coal mill plants respectively, all of which are identical in 
size and type. Each engine is of the triple-expansion marine 
type, designed for mill work, with rope drives, and working with 
surface condensers and centrifugal circulating pumps. The com- 
pany justly pride themselves upon the fact that the whole of the 
engines and machinery for the plant were turned out in its own 
engineering shops, the control of which devolves upon Mr. A. T. 
Macfarlane, who designed thé engines, machinery, and rotary 
plant. 
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Condensed from “The Illustrated Official Journal 
of Patents.” 


- Application for Letters Patent. 


gar When inventions have been ‘‘ communicated” the 
name and address of the communicating party are 
printed in italics. 


14th June, 1904. 


13,458. OrpNancr, J. E. Sheriff and F. L. Nichols, 
London. 

13,454. VALVE Resgatine Toot, R. Forrest, London. 

13,455. Automatic CoupLine for RatLway VE&HICLES, 
M. H, de Castro, London. 

13,456. Securine Stoppers of Borries, E. 
London. 

13,457. Evastic Fiurp Tursings, O. Imray. —(J. €. 
Sturgeon, United States.) 

13,458. Evastic FLurip Turpines, O. Imray. —(J. C. 
Sturgeon, United States.) 

13,459. Evastic Fiurp Tursines, O. Imray. —(J/. C. 
Sturgeon, United States.) 

13,460. Lockgp Jornts for Rops, G. F. Young, Loudon. 

13,461. Utinistna Resistance of Air, G. 8. Hiller, 
London. 

13,462, TREATING Eartus ConTAINING GOLD, A. A. Fris, 
London. 

13,463, ELrectric Bock Sicnat System, L. C. Werner, 
London. 

13,464. Rounpasouts, H. 8. Maxim. London. 

13,465. Latrgrat Packinos, F. E. F. Newmann, 
London, 

13,466. Ecgzcrric Incanpgscent Lamps, H. Plauson, 
London. 

13,467. Speciric AGAINST Swink Fever, C. Hazslinezky 
and J. Simay, London. 

13,468. ELectrric Switcues, W. M. Scott, London. 

13,469. Sarety SHavinc Devices, H. H. Lake.—(0. 
Kampfe, United States.) 

13,470. Evecrric Piuo and Socket Extensions, W. H. 
Kelsey, London. 

13,471. TREATING MULTIPLE-PLY WovEN Fasrics, W. R. 
Smith, London. 


Dumont, 


13,472. Mountinc Paorocrarus, F. W. G. Chelius, 
Lon \e 

13, 47% P-gp for Purniryinc Mipp.1N@s, A. Little, 
Lon 


13,474. Locks, J. G. Horsey, London. 

13,475. Locks, J. G. Horsey, Lendon, 

13,476. Macnine Toots, F, Strickland, London. 

13,477. Sorrenine Water, W. Boby and W. Lawrence, 
London. 

13,478. MULTIPLE-PLY WovEN Fasrics, W. R. Smith, 

mndon. 

13,479. Screw Propeuiers, F. August, London. 

13,480. Batt Bearinc Batt Castor, G. F, Paton, 
London. 

13,481. Removac of Precipitates from Liquips, H. L. 
Sulman and H. F. Kirkpatrick-Picard, London. 

13,482, Sairts, D. Hutchison, London, 

13,483. REGULATING APPARATUS, E. Fauvin, E. Amiot, 
and E. Cheneaux, London. 

13,484. Process for Dygina Cotton, &c., J. Dolder, 
London. 

13,485. Meruov of PropuctnGc an ApPRARANCE on Cot- 
ron, W. P. Thompson.—{ Wickels Metallpapierwerke, 
G. im. b. H., Germany.) 

ag REFRIGERATING CHAMBERS, J. Crabtree, Liver- 
wol, 

13,487. ManuracturRE of Pangxs, D. Sinclair, Liver- 


pool. 

13,488. Propucinc INcaNpEscENT Gas Licut, L. 
Wolff, Liverpool. 

13,489. Process of Execrricat Separation, F. O. 
Schnell, London. 

13,490. Taste Cricket, 8. Churchill-Otton and M. P. 
Dunlop, London. 

13,491. Printinc Tramway Tickets, O. Gergacsevics, 
London. 

18,492. Castors, G. Moore, jun., Birmingham. 

13,493, Pygumatic INNER Cover, F. Peace, Norton 
Woodseats, near Sheffield. 


15th June, 1904. 


13,404. INTERNAL ComBusTION EnNcinges, A. E. L. 
Chorlton, Manchester. 

13,495. INTERNAL ComBuUsTION Enainges, A. E. L. 
Chorlton, Salford. 

18,496. TRANSFORMING TIDAL ENERGY 
Powrr, W. H. Humphreys, Liverpool. 

18,497. Pwgeumatic Socks for Boots, C. L. Tweedale, 
Weston, near Otley, Yorkshire. 

18,498. StipE-RuLEs, W. Brown, Manchester. 

13,499. Prorectinc Guiass Borries, F. Turner, Man- 
chester. 

13,500. Lames, T. Hough, Liverpool. 

13,50. WatTerR-cLosets, J. Grimshaw, Halifax. 

13,502, Fiyinc Suips, A. Delprat, London. 

13,503. Macning Metatuic Packtno, C. A. Beldam, 
Liverpool. 

13,504. ManuracturE of Snorr, T. F. Edgeworth, 
Bristol. 

13,505. Pickers for Looms, J. @. Dixon, Manchester. 

13,506. Conveyinu Invauips, M. C. Horne, Devizes. 

13,507. Matrress Framinos, J. E. and W. M. Hoskins, 
Birmingham. 

13,508. ADJUSTABLE SpaNNERS, F. Frowein, Sheffield. 

13,509. Nippte for Frzpinc Borries, H. Daubitz, 
Manchester. 

13,510. Purtryine Corks, H. Gronwald, Manchester. 

13,511. Macuines for CLEANING KNIvEs and Forks, 
W. Hitchen, Birmingham. 

13,512. Firrines for Fisaina Rops, A. L. Kendrick 
and T. F. Kenyon, Birmingham. 

13,513. Prorection of Transmission CHains, C. H. 
Gough and A. E. Wilby, Birmingham. 

13,514. Hansom Cass, F. A. Furlonge, London. 

13,515. Constructinc Motor Car Boprgs, H. V. 
Baker, Birmingham. 

13,516. SUSPENDING OVERHEAD TROLLEY WirEs, W. E. 
Taylor, Blackpool. 

13,517. Gas-PRODUCING PLANT, J. Dunlop and Kynoch 
Limited, London. 

13,518. Fegpine Cup, E. Cross, London. 

13,519. INTERNAL ComBusTION Motors, J. Dunlop and 
Kynoch Limited, London. 

13,520. CLeantnc Raitway Carriacgs, P. and C. L. 
Campbell, Glasgow. 

13,521. Brusnes, H. F, Funck, Berlin, Germany. 

13,522. Toy Hanpcart, C. R. Meyer, Berlin, Germany. 

13,523. Covers for Roap MANHOLEs, K. F. Baumann, 
Berlin, Germany. 

Book-sEwinac Macuinas, J. T. O. Ortloff, 
London. 

18,525. Cycie Support, M. Kasbauer, Berlin, Germany. 

13,526. Stoppers for Borrugs, H. Boégelmann, Berlin, 

ermany. 

13,527. ELECTRICAL MEasuRING Devices, G. Hughes, 

Dublin. 


13,528,"CRanK Casinos, E. R. Hewett, Manchester. 

13,529. TREATMENT and REFINING of O11s, J. G. Smith, 
London. 

13,530. BicycLe Seat, A. Keeping, Brockenhurst, 
R.8.0., Hants, 

13,581. Mititary Kit Baa Carrigr, G. P. Purchas, 
_Newcastlo-on-Tyne. 

13,5382, PREVENTING ACCIDENTS on TRAMWAY SYSTEMS, 
_J. Morgan, London. 

13,533. Mans for Szcurine Nuts, H. J. Grimwade, 


into MoTIvE 


mdon. 
13,534. CARRIAGE CANDLES, G. Bentote, Acton, Middle- 


sex, 

13,535. Drivinc Gar for Motor Vaniciss, E. C. F. 
Otto, London. 

13,536. Frrina Steam Generator Furnaces, F. Hill, 


mdon. 

13,537. Lasts, H. Baddams, London. 

13,588, Boor and SHoxr MacHINERY, A. Berridge, 
London. 








18,539. Macuings for Szrvina Ropsg, 
Watsor, Warrington. 

13,540. Mops, E. c Lane, London. 

13,541. Rarpway and Dock Spixe, J. P. Ostrom and 
M. A, Y. Corkling, London. 

13,542. Pipes for Smokers, A. Bangs, London. 

13,543. ELecrricaL Switcues, A. P. and G. C. Lund- 
berg, London. 

13,544. Piston Vatves for VerticaL Enoines, H. W. 
Morley, London. 

13,545. Piston Vatves for HorizontaL Enoinas, H. 

- Morley, London. 

13,546. Mi_k Suprty Tupe for Cream Separators, C. 
Bergner, London. 

13,547. Miners’ Savery Lamps, W., A. E., and R. O. 
Best, London. 

13,548. Heatina Appiiance for Tea, A. E. Wheeler, 
Teddington, Middlesex. 

13,549. Stays for Hincep SHow-cases, R. Adams, 
London. 

13,550. LAWN-TENNIS BALL GatuerEr, H. E. Hughes, 
London. 

13,551. Fisa Hook, W. H. Hill, Birmingham. 

13,552. PREVENTING ACCIDENTS with Tramcakrs, R. 
Chadwick, London. 

13,558. Panic Bouts, R. Adams, London. 

13,554. KNIFE-CLEANING Apparatus, T. C. Pridecaux, 
London. 

13,555. Contrivance for Hotpine a Semi-r_uip Sus- 
STANCE, J. F. Hyland, London. 

13,556. Motor Reapers and Binpers, 8. 8. Bromhead. 
—(M. J. Tehan and T. C. Wright, Victoria.) 

13,557. PREPAYMENT Gas Meters, Metropolitan Gas 
Meters, Limited, and J. D. Forster, London. 

13,558. Exvastic Heexs for Boors, H. T. Wilkins and 
G. Denton, London. 

13,559. Necktie Retainers, R. G. Cooke and P. L. 
Callow, London, 

13,560. Tears for Frxzpinc Borties, J. J. 
London. 

13,561. Vatves for Fggepinc Borris, J. J. Pilley, 
London. 

13,562, MANUFACTURE Of NITRO-GLYCERINE, R. Moller, 
London. 

13,563. Gas Genzrators, G. Z, Linden. 

13,564. RecuLaTInG Evectric Motors, The Johnson- 
Lundell Electric Traction Company, Limited.—(J. 
G. V. Lang, Germany.) 

13,565. Repuctnc Meratiic Oxipes to Merais, C. 
Castiglioni and L. Calastretti, London. 

13,566. Reversinc Stgam Enaines, C. F. Saylor, 
Kingston-on-Thames. 

13,567. Envevores for Vapour ELecrric Conpuctors, 
E. Weintraub, London. 

13,568. Bearinos for the SHarts of MzasuriNG INSTRU 
MENTS, The British Thomson-Houston Company. 
Limited.—(The General Electric Company, United 
States.) 

13,569. Ecectric Conrro.vers, The British Thomson- 
Houston Company, Limited.—(The General Electric 
Company, United States.) 

13,570. Evecrric Switcues, The British Thomson- 
Houston Company, Limited.—(The General Electric 
Company, United States.) 

13,571. Stop-cocks, A. D. Riley.—(H. S. Woolcott, New 
Zealand.) 

13,572, Cuurns, W. F. Fair and T. Sears, London. 

13,5738. PHonocrapus, T. J. Stockall, London. 

13,574. Dritis, D. 8. 8. Steuart, London. 

13,575. Heap-cgar for Mororina, &c , F. J. McKenzie, 
London. 

13,576. ARTIFICIAL FuEL MANUFACTURE, W. B. Hart- 
ridge, London. 

13,577. TeLescopes, R. H. Broadhurst and F. W. W. 

er, London. 

13,578. Process for SEPARATING Orgs, F. 
London, 

13,579. Deposition of METALLIC Compounps, 8. Cowper- 
Coles and Co, Limited, and 8. Cowper-Coles, 
London. 

18,580. InpicaTine SpeEp and Distance, C. J. Springer, 
London. 

os Scarr Hoiper, L. Klein and E. T. Early, 


J. Lang and G. 


Pilley, 


E. Elmore, 


mdon. 
13,582. DispLay Box for Neck - T1gs, E. T. Early, 


ndon. 

13,583, SecurinG Hose to Coup.ines, E. M. Preston and 
G. E. Jakeman, London. 

13,584. Stoprer, J. Studdy, London. 

13,585. ELectric Motors, M. Latour, London. 

13,586. Friction Civtcues, J. T. Scarborough, 
Coventry. 

13,587. Ovens, D. Thomson, London. 

13,588. SewaGE TREATMENT, T. Henderson, London. 

13,589. NON-CHATTERING BRAKE Hanoers, R. C. Tayler, 
London. 

13,590. BRAKE - 

London. 

13,591. Venger Structures, H J. Haddan.—(/ndustrie 
Siiy Holzverwertung G.m b.H., Germany.) 

13,592. Apparatus for Use in Woopen Inuayrne, H. 
J. Haddan.—({/ndustrie fiir Holzverwertung G.m.b H., 
Germany.) 

13,598. Parcet Fastener, C. Fitch, London. 


RIGGING Devices, G. L. Fowler, 


16th June, 1904. 


13,504. Dust Apparatus for Mings, B. H. Thwaite, 
T. J. Denny, and R. E. Commans, London. 

13,505, RemovaBLe Coverine for Srats, J. D. Nuttall, 
Hyde, Cheshire. 

13,596. Evecrric ALARM CLocks, F. W. Baynes, 
Exeter, Devon. 

13,597. Casa Reotister, F. W. Baynes, Exeter, Devon. 

18,598. Domestic Frrepiacegs, F. A. Regester, Derby. 

13,599. Fire Guarp and Cooker, C. E. Hart, Man- 


chester. 

.—— Paint for Rusper Tires, A. Bradley, Liver- 

Ihe 

13,601. Covers of Reservorrs, J. G. Bowman, Dundee. 

13,602. Printine from Process Biocxs, W. Gibbons, 
R. G. Groves, and I. Jones, Wolverhampton. 

13,603. PREPARATION of PRINTERS’ OveERLays, W. 
Gibbons and I. Jones, Wolverhampton. 

13,604. Merat Burrer for Looms, E. Gregson and F. 
Heyworth, Portsmonth, near Todmorden. 

13,605. Courtine Apparatus for RaiLway VEHICLES, 
J. F. Clark, Southampton. 

13,606. Printinc Macuings, R. Elliott and Elliott and 
Co. (Otley), Limited, Bradford. 

13,607. Fiat and Rouvep Bacon Sticer, G. H. Parkin, 
Raltney, near Chester. 

13,608. Iantrion APPARATUS for INTERNAL COMBUSTION 
Enaings, J. Fielding, Gloucester. 

13,609. TRANSPORTING CARRIAGE for CoaL CuTTING 
Macurngs, O. Hughes and J. Berry, Manchester. 
13,610. INrLatine Motor Car Tirgs, J. A. H. Harper 
and H. G. Atkinson, Birmingham. 
13,611. ConsotipaTiING YARN Cops, A. Hitchon, 

Accrington. 

13,612. TuRNiING Knives of Corton GINNING MACHINES, 
H. B. Barlow.—(D. Duncan, F. B. Stratton, and H. 
Harwood, India.) 

13,618. Lirrinc Jacks, H. Lucas and E. Taaft, 
London. 

18,614. Cyctze Lamps, H. Lucas and J. Perry, 
London. 

13,615. Wer Gas Meters, J. Hayes, sen., and J. Hayes, 
jun., Liverpool. 

13,616. CONTROLLING CHANGES in NSpEED of VARIABLE 
Speep Gears, C. D. Durnford, Guernsey, Channel 
Islands. 

13,617. VARIABLE SpeEp Gear for Bicycugs, H. Stanley 
and M. Simpson, Durham. 

13,618. Provecrites for Smaty Arms, H. Stanbridge 
and W. Walker, Sheffield. 

13,619. ProvgcTiLes for SmaLt Arms, H. Stanbridge 
and W. Walker, Sheffield. 

13,620. Macuings for PotisHine Rice, R. W. Welch, 
London. 

13,621, Ratcnet Prrg Wrencues, J. Levy, London. 

13,622. FLoatine Tarcet, W. J. Hunter, London. 

13,623. HanpLE for Rotary Brusues, J. Maclean, 
Glasgow. 








13,624. Brusa Gear for Commutators, J. Maclean, 


gow. 

13,625, Screw Propg.vers for NaviGABLE VEssELs, 
J. Williams, Liverpvol. 

13,626. Construction of VenicLe Waerx., J. Booth, 
Liverpool. 

13,627. Bep Appiiance for Ratsinc Patients, J. 
Findlay, Glasgow. 

13,628, Stoppers for Borrizs, A. Austin and A. Gale, 


don. 
13,629. Scorcu Carts, J. P. Bayly. —(G. H. Sessel, 
ranse . 

13,680. Smoke Consumina Apparatus for SrTzam 
Borers, J. Rhind and G. Thomson, Glasgow. 

13,631. Srgam Vaporisers, J. G. Glass, Glasgow. 

13,632. Apparatus for SPRAYING AMMONIUM CHLORIDE, 
J. G. Glass, Glasgow. 

13,633. Sarery Letter Sox Apparatus, H. Andrews 
and W. J. Smart, London. 

13 634. VENTILATED Fe_t Hat, H. B. Parish, Hands- 
worth, Staffs. 

13,635. Compounp Locomotives, W. M. Smith, New- 
castle-on-Tyne. 

13,636. HorCompressep Air TurBINES, R. Kennedy, 
Glasgow. 

13,637. NON-REFILLABLE Bott.gs, C. Crop, London. 

13,638. SEPARATION of GasEs, J. Dewar, London. 

13,639. CyLinpricaL Borer Fives, W. M. Greaves, 
London. 

18,640. ReautaTinc Trottey Heap, P. Goodier, J. 
and J. Murphy, Liverpool. 

13,641. NewspareR Wrappers, W. C. Iliffe, Coventry. 

13,642. CuinicaL THERMOMETERS, J. J. Hicks and B. 
J. B. Mills, London. 

13,643. SigNaLs in TELEPHONIC ExcHancEs, H. Oppen- 

heimer.—(Actienge sellschaft Miz and Genest, Germany.) 

13,644. Process of Makinc PorTLanD CemENT from 
Sra, J. Baudry, Liége, Belgium. 

13,645. Messace Lirt, i Stone, Salop. 

13,646. Pwezumatic Ting Prorector and Non-sKIDDER, 
F. D. Lyon and G. W. Brown, Hove, Sussex. 

13,647. INCANDESCENT MaNnTLEs for Gas Lamps, J. E. 
T. Woods, London. 

13,648. SepaRaTION of RerusE Mera.s, J. E. T. Woods, 
London. 

13,649. Repetition Firinc Devices, Fried. Krupp 
Aktiengesellschaft, London. 

13,650. REVERSING GEAR by Twin Screws, E. A Nesbitt, 
London. 

13,651. SreritisaTion of Foop, C. C. L. G. Budde, 
London. 

13,652. Steam Turpines, The British Thomson- 
Houston Company, Limited.—( Allgemeine Elektrici- 
tdits-Giesellschaft, Germany.) 

13,653. Soap Dish for Buckets, E. C. Wollard, 
London. 

13,654. Cuain Be tts, 8S. 8. Bromhead.—{@. Fouillaron, 
France.) 

13,655. EXTENSILE PuLuess, 8. 8. Bromhead.—(G@. Fou- 
illaron, France.) 

13,656. Axvs for Cycies, P. Decker, London. 

13,657. Wuxpows, T. W. Barnsdall, London. 

13,658. Jacquarp Carp Puxcainc Macutngs, W. T. 
Martin, London. 

13,659. Harr Sortinc Macuing, N. Figini, London. 

13,660. ATTACHING PNgeumaTic Tires to Motor Cars, 
C. W. Pradeau, London. 

13,661. SupMARINE Boats, W. J. Ewing, Donegal, 
Ireland. 

13,662. NON-REFILLABLE Bort zs, 

mdon. 

13,663. ATTACHING Mowers to Motor Tractors, D. 
Albone, London. 

13,664. MaNuFACTURE of ARTIFICIAL MANURE, J. 
Hammerschlag, London. 

13,665. Stanp for Supportinc Drawinc Boarps, J. W. 
Burrows, London. 

13,666. PREVENTING 
W. Taylor, London. 

18,667. Fastenine Device, H. W. Lake, London. 

13,668, — Gas Licutine, R. H. Goodridge, 

, Kent. 

13,669. Marine Encine Governors, G. H. Welchman 
and A. G. Murray, London. 

13,670. INcANDESCENT Gas LicuTING, C. Scott-Snell 
and The Scott-Snell Phillips Syndicate, Limited, 
London. 

13,671. Caszp Tubes, J. L. Wright and F. Moore, 
London. 

13,672. Removine InckustaTions from the TuBeEs of 
Borters, W. P. Thomson.—(C. B. Lloyd and G. W. 
Crosscup, United States.) 

13,678. ACETYLENE Gas GrengeRaATORS, C. M. de Kun- 
wald, London. 

13,674. Dexivery Rotts for MusicaL INsTRUMENT 
ConTROLLERS, E. G. Clark, London. 

13,675. MANUFACTURING REVERSIBLE PATTERN PLATES, 
P. Bonvillain, London. 

13,676. MAKING REVERSIBLE PATTERN P.ares, P. Bon- 
villain, London. 

13,677. MANIPULATING FounDRY MouLps, P. Bonvil- 

in, London. 

13,678. Drivinc Gear for Moror Veuiciss, J. M. M. 
Truffault, London. 

13,679. Water-tusE Stream Boiters, J. Melrose, 

ndon. 

13,680. InsecTING Liquip Fug. Spray into FURNACES, 
J. Melrose, London. 

13,681. Smoxke-BoxEs of Steam Borters, J. Melrose, 
London. 

13,682. INsectinc Liquip Fue. into Furnaces, J. 
Melrose, London. 

13,683. Scates for Laporatory Use, P. de Knegt, 


London. 

13,684. VaLves, T. Wasdell and J. Tylor and Sons, 

mdon. 

13,685. OVERHEAD Szwinc Macutnes, W. L. Webster, 
London. 

13,686. Cocks ConTROLLED by Rz&versais of ExEc- 
TRIc CurrENT, F. W. Howorth.—(Magneta Fabrik 
Electr. Uhren, Switzerland.) 

13,687. Enema, A. Hepnar, London. 

as pn hg for ADVERTISING PuRpPosss, T. Ficker, 

mdon. 

13,689. PRESERVATIVE for Foop, A. Foelsing, London. 

18,690. Loapinc RouuEeR Stax for Loapine Horsgs, 
M. R. Dennis, London. 

13,691. Means for the Carryine of Trgs, A. E. Terry, 
Birmingham. 


O. Doupagne, 


the Rerituinc of BOortrt.gs, 
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13,692. Prorectinc Printep Meta Surraces from 
the Action of Arr MorsturE, R. Brown, Tyrone, 
Ireland. 

13,693. Baut for all Games, T. Nichol, Glasgow. 

13,694. Ling INpicator, J. 8. Walters, Bristol. 

13,695. CoLLar Stuns, J. E. Bennett, Sheffield. 

13,696. Prez Suckers, P. Fowler, Manchester. 

— Cycite Stanp, R. C. Jull, Tunbridge Wells, 


en 

13,698. Execrricat, Motor Startinc Switcues, U. 
Horsfall, J. Crowther, and A. G. Brown, Man- 
chester. 

13,699. Apparatus for Ssarinc Hat Bruins, E. 
Edwards and Battersby and Co., Limited, Man- 
chester. 

13,700. ManuracturE of MeErTatiic WasuHers, F. 
Griffiths, Wolverhampton. 

13,701. CLoru Fotpine Macuines, W. H. Hacking, 
Bury, Lancs. 

13,702. Distrisutine Dust in Dust-carts, H. Freise, 
Germany. 

13,703. ELecrricaL Raitways, H, E. T. Vale and F. L. 
Monkhouse, Liverpool. 

13,704. VENTILATING Rap1aTor for WARMING BUILD- 
1nas, R. P. Fisher, Sheffield. 

13,705. Lirg-auaRps for TramcaRs, J. Case and J. 
Hampson, Manchester. 

13,706. Apparatus for Winp1NG Co1xs, A. W. Tomkins, 
Manchester. 

13,707. Manuracrurge of Screw Botts, Bayliss, 
Jones, and Bayliss, Limited, H. W. Bayliss, and R. 
Howarth, Wolverhampton. 

13,708. Spgzp InpicaTor, B. Banks, Hull. 





13,709. AUTOMATIC ELECTRICAL SIGNALLING APPARATUS 
for Rartways, A. H Binyon, London. 

13,710 Extractinc Sgeps from Corton, H. Roberts, 
R. Entwistle, and A. Roberts, Manchester. 

13,711. AERATED Water Botrte Openers, H. N. 
Macbeth, Aberdeen. 

13,712. Macuines for Weicuine Tea, J. P. K. Clark 
and Driver Automatic Weigher, Limited, London. 
13,713. Pistons for Srgam Ewnoines, T. Starkey, 

Leeds. 


13,714. LaTae and Draitt Cauck, W. A. Tulloch, 
Manchester. 

13,715. Mit Foops, J. R. Hatmaker, Paris, France. 

13,716. Luccace Carrier for Crees, 8. H. Sershall, 
Birmingham. 

13,717. Hotpger fur Lockets, &c., V. W. Clarke, Bir- 
mingham. 

13,718. Pistons, T. Reading and A. J. Houghton, 
Birkenhead. 

13,719. Rattway Rais, J. C. Allendorph, Kansas 
City, United States. 

13,720. ELECTRICAL TRACTION OvERHEAD CONDUCTOR 
Equipment, ©. A. Schierwater, Liverpool. 

13,721. Steam Pumps, W. and G. W. Drummond, 


mdon. 
13,722. Fiver Tusinc Macuinz, W. Bodden and Son, 
Limited, and F. Ashton. Manchester. 
13,723. Stamp Mount, W. D. and R. W. Denton, 
London. 
13,724. ELecrric Dritts, W. O. Duntley, London. 
13,725. InLusion for Stace Purposes, E. Thorn and 
. N. Downs, London. 
13,726. TerMInaL, A. L. Pocock, London. 
13,727. ADVERTISING Devices, J. W. Brown, London. 
13,728. Ovursipe Prorecror for the Terminats of 
ExvecrricaL Srorace Batrerigs, 8. G. Prince, 
London. 
13,729. Tramway Points OpgraTep by the VEHICLE, 
8. Zylberlast, Manchester. 
13,730. MeTaLiic ALLoys, E. A. Lewis, Birmingham. 
13,731. Latcu, J. Ashby, Brighton. 
13,732. Puontc Corresponpencze, A. N. V. de 
Christiani, London. 
13,733. ELecrric PLuc Apapter, W. T. Piper, Becken- 
m, Kent. 
13,734. Device for Motor Cars, K. R. Smith, Totnes, 
cvon. 
13,735. SToLe Fasteners, E. Cameron, London. 
13,736. Mxzasurninc Wave Lenotus, J. A. Fleming, 


ndon. 

13,737. DispLayine Hart Pins, F. W. Amsden and W. 
L. Dawe, London. 

13,738. WeEpGE Breech Biock Mecuanism for Orp- 
NwaNncE, A. Reichwald.—(Fried. Krupp Actiengesell- 
schaft, Germany.) 

13,739. Huss and Bearinos of WHEELS, H. M. Butler, 


on. 
13,740. INTERNAL Combustion Encines, E. Hopkins, 


ndon. 
13,741. Suincs for Lirrinc Tiwper G. Hutton, 
London. 
13,742. Om Vapour Strovss, F. Tyers, London. 
13,743. OnE Putverisinc Apparatus, E. H. Benjamin, 


13,745. PHonocrapus, H. G. A. I. Wieder, London. 

13,746. FLurp Pressure Enoines, T. U. Gray, London. 

13,747. Fiyinc Macuings, E. Benston, London. 

13,748. AppLIaNcgs for Stong, W. Fawcett, W. Fawcett, 
jun., W. Jennings, and G. Leclercq, London. 

13,749. PREPARATION for DyEInc GLovgs, J. Kjeldsen, 


London. 

13,750. Cans, H. O. Reese, London. 

13,751. Meruop of Preparine Tg, E. M. L. Thibau't 
and E. J. Olive, London. 

13,752. APPARATUS for INDICATING VARIATION, D. Halpin, 


London. 

13,753. Rim Brakes for Cycizs, A. J. B. Lewis, 

ndon. 

13,754. SappLe Tress, B. J. B. Mills. —( Maschinen ani! 
Dampfkesselfabrik * Guilleaume Werke” G. m. b. H., 
Germany.) 

13,755. Wrappers of ConrvuGaTED CARDBOARD, J. P. 
O’Donnell.—( Bohm and Kruse, Germany.) 

—, IMPROVED REVERSING TURBINES, L. Heilmann, 

ndon. 

13,757. Frre-gscapg, C. Barlen, London. 

13,758. PortTaBLe Etecrric Lamps, H. C. Hubbell, 

mdon. 

13,759. Propuction of Tirantum, W. Borchers and W. 
Huppertz, London. 

13,760. Rotary Enatyegs, R. Lee, London. 

13,761. Apparatus for Mou.pine, F. Cowden, London. 

13,762. Mrans for ConpiITIONING Fiurps, J. A. Hart, 


London. 

13,763. States for Scoot Purposes, W. A. Harries, 
London. 

13,764. PNguMATic T1RE Protectors, W. 8. Cort and 
W. H. Stevens, London. 

13,765. APPARATUS for SEPARATING CoAL, T. A. Johnson, 
Liverpool. 

13,766. AUTOMATIC LUBRICATING APPARATUS, E. G. Izod, 
London. 

13,767. CuLtivators, J. Hobkirk, London. 

13,768. ImprovED TILL, E. Guess, London. 

13,769. DouBLE Brakes, A. Winton, London. 

13,770. Fire Screen, H. B. Budd, London. 

13,771. Stop Vatves, H. J. Haddan.—(Berlin Ankul- 
tische Maschinenbau Actien Gesellschaft, Germany.) 

13,772. INCANDESCENT Gas Bugners, A. Witvzel, 
London. 

13,773. Process for TREATING Fax, G. de Keukelaere, 


mdon. 
13,774. PHorocraPuHic Printine Gavueg, F. C. White, 


naon. 

13,775. Toys, I. D. Worcester, London. 

13,776. Toys, I. D. Worcester, London. 

13,777. MANUFACTURE of INSULATING Pipss, E. Haeffely, 
London. 

13,778. MANUFACTURE of INSULATED E. 
Haefftely, London. 

13,779. System of ELecTRIcaL DistrRisuTion, G.8. Dunn, 


Sockets, 


mdon. 
13,780. FuRNacE Grates, A. B. Coulsell and A. J. 
Springall, London. 
13,781. LycanpEscent Gas Burners, C. J. Alexander, 
mdon. 
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13,782. Link, F. W. Tolmon, Emsworth, Hants. 

13,783. Tire for Motor Cars, A. von Hasperg, Baden, 
Germany. 

13,784. APPLIANCE for Moron Car Tires, A. von 
Hasperg, Baden, Germany. 

13,785. ATTACHING Castors to BepsTzaps, F. Moore, 
Birmingham. 

13,786. KitcaEen Sink Stanps, C. W. Haynes, Mitcham. 

13,787. Lupricators for Crcies, A. F. Cole, Kidder- 
minster. 

13,788. RarLway SIGNALLING, G. B. Smith and A. V. 
Newell, Leicester. 

13,789. Printine of Late News in Newspapers, 8. A. 
Huggins, Manchester. 

13,790. Means for Propuctne a Vacuum, D. N. 
ram and 8. Milne, Manchester. 

13,791. Seat and Laset for Baskets, J. H. Cox, Bir- 
mingham. 

13,792. Device for Curtinc VeceTabies, W. Tayler, 
London. 

13,793. Woop Fisre Rors, J. Baldwin, Birmingham. 

13,794. Bovixs of Moron Cars, H. H. Mulliner, Bir- 
mingham. 

13,795. APPARATUS for Corton Grins, H. Roberts, R. 
Entwistle, and A. Roberts, Manchester. 

13,796. Automatic Frrp Morton for Corron Gins, H. 
Roberts, R. Entwistle, and A. Roberts, Manchester. 

18,797. Ratcuet Brace, 8. Scott and W. E. Galloway, 
Gateshead. 

13,798. Rims and Trre Covers for WHEELS of Motor 
Cars, W. A. Sankey, Manchester. 

13,799. PNgumatic Tire Covers, W. A. Sankey, Man~- 
chester. 


Bert- 
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13,800. OvureR Covers of PNgumatic Tirgs, W. A. 
Sankey, Manchester. 

13,801. SHarr Bearinos, A. Dunbar, Liverpool. 

13,802. Oezninc FaNuicuts, F. Ashmore and T. H. 
Thompson, Birmingham. 

13,803. COMBINATION AppLiaNces, W. Dobson, Bir- 
mingham. 

13,804. Compounp for Preventine Dust on Roaps, A. 
J. Craig and N. Kemp, Glasgow. 

13,805. Castor Horns, G. Moore, jun , Birmingham. 

18,806. ELecraic Ienirion of INteRNAL COMBUSTION 
Enorngs, F. W. Aston, Birmingham. 

13,807. Rat Trap, G. Slater, London. 

13,808. ComBineD COLLAR Stvup and SLEEVE Link, L. 
C. Adshead, London. 

13,809. DeracaaBLY Fastentnc Covers to Bastns, W. 
Robinson, Wolverhampton. 

13,810. Sprinc Tire WHEEL, R. Stone, Salop. 

13,811. Pumps, J. Klein, Manchester. 

13,812. Makrno, Stampinec, and Cutrinc LozenaEs, J. 
Trenor, Manchester. 

13,818. Banp-cutTinc and Frepinc ATTACHMENT for 
CORN-THRESHING Macuings, W. Proctor, Glentham, 
near Lincoln. 

13,814. Crus#ine MILts, A. J. Boult.—(L. B Lehmann, 
Germany.) 

13,815. Hat-PIns, 
London. 

13,816. SwatH-TURNING Macuinegs, 8S. B, H., J., J., 
and R. Bamford, Birmingham. 

13,817.. Recepracugs fur Packine Goons, E. W. Le Duc, 
London. 

13,818. Brusainc Apparatus, C. K. Baldwin, London. 

13,819. Trans of Wagons, A: Koppel, London. 

13,820. RELEasING Automatic Covup.ines, F. Krupp 
Aktiengesellschaft, London. 

13,821. SquEEzING STRAINER for VEGETABLES, E. A. 
Storer, London. 

13,822. MancracturE of Peat Fuvet, L. Whittaker 
— C. Whittaker and Co. (1900), Limited, Liver- 


A. T. Hart and J. E. Lobley, 


pool. 

13,823. SUBMARINE Boats, F. Bennett, Folkestone. 

13,824. Sash Fasteners, J. Anderson, London. 

13,825. Macuine for Mgasurine Liqurps, H. Wilkin- 
son and T. Wild, Heywood. 

13,826. WaTerpRoor Covers for Seats, W. L. van R. 
Denton, Croydon. 

13,827. OBTAINING FERROCYANIDE and AMMONIA Com- 
POUNDS, J. Grossmann, Manchester. 

13,828. WATER-POWER Encrng, B. Breslin, Glasgow. 

13,829. Stoppers for Botries, W. R. Briggs, Man- 
chester. 

13,830. SCREEN for Motor Cars, B. M. Drake, London. 

13,831. Avromatic Looms, A. Briot, Manchester. 

13,832. SHUTTLE Pgcs, G. Paley, Manchester. 

13,833. Foop for Diasetics, S. Stein and M. Loe- 
wenthal, Liverpool. 

13,834. Prttars, O. Thor, Germany. 

13,835. HyDRocARBON VaPouR HEATING APPARATUS, 
I.. Schine and F. Fertig, Germany. 

13,836. Vapour Burners, L. Schone and F. Fertig, 
Germany. 

13,837. Roituers for Wrincinc Macuines, G. W. 
Robinson, London. 

13,838. Macuingery for Moutpine Bricks, S. Wilkin- 
son and E. Middleton, London. 

13,839. Wasninc Coprsrs, C. Theissen, Germany. 

13,840. Carryinc CarTRIDGES on the Bett, J. H. 
Patterson, Colchester. 

13,841. MrasuRInGc GRANULAR MATERIALS, J. Miitir, 
London. 

,842. Manvuracture of Fertitisers, E. Meusel, 
Germany. 

13,848. Trwz and Work Recorper for MACHINERY, R. 
M. Ruck, London. 

13,844. FLUusHINGc WaTER-cLoseTs, H. Brisacher and 
H. Steiner, London. 

13,845. RecepTaces for Contarninc Money, A. Kolbe 
end H. Rohm, London. 

13,846. Sockets, F. C. Lanham, London. 

13,847. APPLIANCE for CLEANING Drain Traps, H. C. 
Callaway, London. 

13,848. Coo.ine a Dravucut of BEVERAGE, F. Doddrell, 
London. 

13,849. OvERHEAD Cranes, H. Aumund, London. 

13,850. AUTOMATIC IGNITING APPLIANCES, J, Horowitz, 
London. 

13,851. MILKING Parts, W. E. Lake.-(C. E. 
United States.) 

13,852. Sanrrary Appiiance, G. W. Sale, London. 

13,853. REAPING Macurngs, T. Peel, London. 

13,854. ComposiTe WHEEL Rims, M. Korth, London. 

13,855. Prosectine Ossects upon Screens, W. B. B. 
V. Neale, London. 

13,856. SHop-winDow Tickets, W. Everitt, London. 

13,857. Ensurine Sarety in the Workine of Hoists, 
D. Bowie, Liverpool. 

13,858. OuTrLow Pipes for Lavatory Basins, A. C. 
Greene, Liverpool. 

13,859. PREPARATION of PrinTinG Biocks, H. Secker, 
Liverpool. 

13,860. Exastic or CusHion Tires, J. Shepherd, 
Lundon. 

13,861. ARTICIFIAL Lips, 8. Rosenfelder, London. 

13,862. ELectric Arc Licutina Systems, The British 
Thomson-Houston Company, Limited.—( Allgemeine 
Elektricitdts-Gesellschaft, Germany ) 

13,863. ELastic FLurp TurBrngs, The British Thomson- 
Houston Company, Limited.—(Al/gemeine Elektri- 
citits-Gesellschaft, Germany.) 

18,864. Dynamo ELectric Macuings, The British 
Thomson-Houston Company, Limited.—(4llgemeine 
Elektricitiéts-Gesellschast, Germany.) 

13,865. TRANSFORMING ENERGY Of ALTERNATING CUR- 
RENTS, E. Weintraub, London. 

13,866. ELastic Fiurp Tursings, F. L. C. E. Miiller, 
London. 

13,867. BieacnHinc of Faprics, M. M. y Rovira, 
London. 

13,868. Paper Keeper for Printinc Presses, J. E. 
Tucker, London. 

13,869. APPARATUS for MEASURING ANGLEs, G. Forbes, 
London. 

13,870. PRoTECTING Persons from Noxious Fumes Pro- 
DUCED by PaInTING, A. Schmidt and O. Morgeneier, 
London. 

13,871. Pte Fasrics, F. Kleutgen, London. 

13,872. PREPARING CHOCOLATE “ IcING,” 
Magniez, London. 

13,873. INVERTED INCANDESCENT Gas BURNERS, M. Kay, 
London. 

13,874. Direct AcTiInG Pumps for ComPREsSING AIR, 
W. R. Preston and F. D. Green, London. 

13,875. PRopucinc ALUMINA and ALKALI from ALKA- 
LINE SILICATES of ALUMINA, such as LEvucITE, G. Levi, 
London. 


North, 


Pp. F. E. 
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13,876. Usinc Heat in Steam Borters, C. Semmler’ 
Barmen, Germany. 

18,877. Gas Propucers, G. Hatton, Birmingham. 

13,878. Framgs of Motor Bicrcies, G. Pilkington, 
Birmingham. 

18,879. MANUFACTURE of ARTIFICIAL SILK THREADS, E. 
Bailey and W. H. H. Casson, Leeds. 

13,880. Gas Ligutrine for Rat.wav VeEHIcLEs, E. C. 
Riley and J. Falkner, Swindon, Wilts. 

13,881. Stups, 8S. Griffith, Birmingham. 

13,882. Apparatus for CLEANING Fruit, W. Johnsun, 
Rochdale. 

13,883. RuBBsR Hees and Soe Pigces, R. W. Brett, 
West Bromwich. 

13,884. Hanp Guarp for Cycuine, J. A. E. Clark, 
Glasgow. 

— AvTomaTic WeicHINe of Cament, J. Leigh, 

ull. 


13,886. Music Books, G. Thomson, Leith, N.B. 

13,887. BoTTLe-wasHING Macuinery, W. Woodward 
and W. F. Clark, Notts. 

a AMBULANCE CaBINeET, J. and G. Otter, Retford, 
Notts, 

13,889. Frames for Lapies’ Dresses, W., J. A., and J. 
Gaunt, Gargrave, vid Leeds, 


13,890. Apparatus for Ratsinc Liquips, 8. H. Adams, 
Scotswood on-Tyne. 

18,891. Manuracture of Fasrics, F. P. Whitehead, 
London. 

13,892. AppLIaNces for Biast Furnaces, J. Gayley, 
Liverpool. 

— PRINTING PictuRE Post-carps, J. McInnes, 


asgow. 
13,894. Toss for Despatcuinc Drawinas, W. R. Powell, 
ristol. 
13,895. Dyeing Macuiygs, R. W. Kemp.—(/. F. Morley, 
Canada ) 
13,896. TaRGEts, W. W. G. Webb aud J. Hall, London 
13,897. INCANDESCENT Gas BuRNER Fittines, R. J. 
Goodyear, London. 
13,898. Gotr Ciuss, W. J. and R. E. Baird, Liver- 


ool. 

13,899. OpgRATING RoTaRy Power Ewsaines, W. M. 
Dufferin, London. 

13,900. Apparatcos for Hgatinc, A. W. Brewtnall, 
London. 

13,901, MeTaL-pRoTEcTING Caps, Fried. Krupp Aktien- 
gesellschaft, London. 

13,902. TERMINATING INSULATORS, W. 

rhe 

13,9038. NON-REFILLABLE Botriss, L. Kuntz, London. 

13,904. Door Fastenines, R. C. Catron, London. 

13,905. FIRE-!XTINGUISHING APPARATUS, J. C. Merry- 
weather, Greenwich, Kent. 

13,906. Rotary Exesines, W. I. Cooley, Kingston-on- 
Thames, 

13,907. SELF - DRIVING E.-L. C. Mollard, 

ndon. 

18,908. Propucine E.ecrric Arcs from ALTERNATING 
Currents, E. Weintraub, London. 

13,909. Boot Lacs, A. Dunhill, London. 

13,910. Toots, A. Dunhill, London. 

13,911. Orn Lamps, W. H. Cadman, London. 

18,912. TRANSMITTING ANIMAL PowER in UNDERGROUND 
Workineos, W. C. Blackett, London. 

13,918. Ristnc Acrion for Music Sgats, G. J. Levy, 


Aitken, Liver- 


Moror, 


ondon. 

13,914. Wagon AXLE Boxgs, J. J. Eley and T. Naw- 
throp, London. 

13,915. {NcLET Prpgs for CENTRIFUGAL S#PARATORS, A. 
L. Christenson, London. 

13,916. Curtain Lirrine Portigre Rovs, O. Hocking, 
Leytonstone, Essex. 

13,917. Nicut Latcues and Locks, O. 
Leytonstone, Essex. 

13,918. CLEANING APPLIANCE for SHOOTING TARGETS, 
W. H. Pike, Manchester. 

13,919. Loosg Lear Books, W. P. Pitt, London. 

13,920. SupporTING LuBRICATING Paps for JOURNALS 
of Rartway Ax gs, E. Mooney and The Armstrong 
Oiler Company, Limited, London. 

13,921. SuuTrLe Guarps, G. C. F. Heintze and M. 
Schulman, London. 

13,922. Steam Traps, W. Geipel, London. 

13,923. Paint, C. J. G. M. Lekeu and E. A. J. Tonglet, 


Hocking, 


+ London. 

13,924. TyPEwRITING Macuings, J. C. Fell.—(7The Mon- 
arch Typewriter Company, United States.) 

13,925. Kxecrric Arc Lamps, G. W. 
London. 

18,926. Paper FasTeNER Packaces, G. H. Cliff, 

mdon. 

13,927. APPARATUS for ELECTRICALLY-OPERATING BULK- 
HEAD Doors, A. P. Jones. —(The Long Arm System 
Company, United States.) 

13,928. AuTomaTic ELectric Cut-ouT MECHANISM, A. 
P. Jones.-{The Long Ari “System Company, United 
States.) 

13,929. Gotr BALL, R. Hodgkins, London. 

13,930. Moutp Macuing, H. M. Sciple and M. L. Ross, 
London. 

13,931. Urtnats, W. Beetz, London. 

13,932. VARIABLE SPEED MEcHANISM, H. R. Stacks, 
London. 

13,933. SroraGE Battery Separarors, A. J. Boult. 
—(N. Dodge, United States.) 

13,934. Scarrotps, C. Fuster, London. 

13,935. BicycLe Pump, D. Rowe and J. Stobert, 
London. 

13,936. BotrLe SzaLine Devices, O. Eick, London. 

13,937. INSTALLATION of ELEcTRIC AppaRaTus for TRAC- 
TION in Mings, E. F. J. Modesse, London. 

13,938. CoLLAPSIBLE Lasts, A. J. Boult.—(W. E. Ellis, 
United States.) 

13,939. SHARPENING Biapes of CLiprErs, L. Benso and 
G. Serra, London. 

Sicut Freep Luericator, D. A. Bharucha, 


Matthew, 


on. 
Morpant Dyess, W. E. Lake. —(A. Ochler, 
Germany.) 

13,942. ConpENSERS for StrgaM GENERATORS, L. le Brun, 
London. 

18,943. T-sQUARES, B. M. Holt, London. 

13,944. Boots and SHogs, H. T. Wilkins and G. Denton, 
London. 

13,945. PowER TRANSMITTING Devices, F. W. Howorth. 
—(Electric and Train Lighting Syndicate, Limited, 
Canada.) 

13,946. ADJUSTABLE CALENDAR, H. Hermann, London. 

13,947. ELectric TomBLER Switcu, G. Smith, London. 

13,948. VenicLe WHEELS, T. Midgley, London. 

13,949. Wire Fasrics for Cuarr Seats, W. Clark.—(J/. 
Munro, Canada.) 

18,950. SHRAPNEL, P. D. van Essen, London. 

13,951. Routine Tusss, R. C. Stiefel and J. H. Nichol- 
son, London. 

13,952. APPARATUs for SuBMITTING GasEs to AcTION of 
Exectric Arc, O. lmray.—(Société Anonyme d’ Etudes 
Electro-Chimiques, Switzerland.) 

13,953. FotpinG Seats, R. Mehler, London. 

13,954. CASEMENT Stay and Fastener, H. Evans, T., 
A., C. R., and J. Caslake, London. 

13,955. Repvucine AcEnts, J. Y. Johnson.—(Badische 
Anilin and Soda Fabrik, Germany.) 

13,956. Propuction of HyDROXYETHYLANILINE, J. Y. 
Johnson. — (Badische Anilin and Soda Fabrik, 
Germany.) 

13,957. HAND-DIRECTED TooLs, J. K. Stewart, London. 

13,958. Device for Cootinc Water, C. A. Codrington, 
London. 

13,959. ProsecTILes, O. C. Cullen, London. 

13,960. BarrEts for Macnine Guns, O. C. Cullen, 
London. 

13,961. Cycte Sprocket Drivinc Gear, W. Trainor 
and C. F. R. Pincott, London. 

13,962. Rotary CyLINDER WEB PRINTING MACHINES, 
R. C. Annand, London. 

13,963. GRoovinc Woop R. 8. Allan, 
London, 

13,964. PREVENTING SIDE-SLIP or PNEUMATIC TrREs of 
Motor VEHICLES, L. 8. Dyer, London. 

13,965. Sian Boarps, T. Ott, London. 

13,966. Rotary Encings, F, Egersdérfer, London. 

13,967. Toncs for Drawixc Pipixc, E. Freund, 
London. 

13.968. Fasrentnc Device for Trgs, .H. Purschke, 
London. 

13,969. APPARATUS for HEALING a PLURAL Part, H.S. 
Riddle, London. 


MACHINES, 











13,970. SELF-INTENSIFYING Gas Lamps, F, A. Snell and 
R. H. Goodridge, London, 
13,971. Prercinc Music Surets for PIANoLA, J. 


Hannay, London. 
IMPROVED WINE R. W. Walpole, 


Tonic, 
on. 
73. GARMENT Supporters, J. C. Copeland, 
London. 
13,974. Arn Compressors, J. C. Williams, London. 
13,975. NON-REFILLABLE Botties, C. B. Hibbard, 
London. 
13,976. FitTERING Apparatus, H. L. Sulmanand H. F. 
Kirkpatrick-Picard, London. 
13,977. FLurp Enaines, A. G. Mumfordand A. Anthony, 
London. 
13,978. ELastic Fiuip TurBinEs, J. Gray.—(Al/gemeine 
Elecktricitats-Gesellschast, Gerimny.) 
13,979. Execrric Lamps, E. A. Carolan.—(General 
Electric Company, United States.) 





13,980. Saox ATTacHMENTS, J. N. Scism, London: 

13,981. MakinGCarsonic Acip, E. A.and J, G. Behrens, 
London. 

13,982. PapeR Wrappers, E. C. Cachemaille, London. 

13,983. PropucinG SULPHONATED OILs, J. Stockhausen, 
London. 

18,984. Ex.ectric Fusk Boarps, G. M. Pinkerton, 


mdon. 
13,985. ScREW NaIts and ScREWDRIVERS, H. W. Lane, 
Londo 
13,986 
London, 
13,987. Cutrina Sugars, G. E. Benton, London. 


n. 
ImprRoveD Rockxinc Horse, H. Matthias, 


2Qlst June, 1904, 


13,988. Pressure Va.ves, E. and C. 8. Gowlland, 
Croydon, Surrey. 
13,989. ADJUSTABLE HgEts for Boots, A. 
Burnley. 
13,90). AN ImpRovED Packina Casey A. W. Orr, 
Dublin. 
13,991. NEEDLEs for MANIPULATING Rippons, F. J. West, 
Birmingham. 
13,992. Makina Raprators, H. B. and 8. A. Lake, 
Birmingham. 
L. 
M. Arthur, 


Shaw, 


13,993. MAKING ANTISEPTIC BLOCKS, Eilertsen, 
Birmingham. 
13,994. ADVERTISEMENT Boarps, J. 


13,995. COLLAPSIBLE PNEUMATIC Groxzgs, J. Campbell, 


Glasgow. 

18,996. Macuine for PLANTING Poratogs, T. G. Rich- 
mond, Glasgow. 

13,997. Topacco CuTrer, A. Brown, Glasgow. 

—— TYPEWRITING Macutngs, J. Westaway, Liver- 
pool. 

13,999. HanpLEe Levers of Cyctz Braxgs, C. C. Pater- 
son, Liverpool. 

14,000. Apparatus for Dyg1ne Hats, J. H. Isherwood, 
Manchester. 

14,001. BorLer and OruEer Furnaces, J. W. Robertson, 
London. 
14,002. Means for LowgRING 
J. H. Fitzgerald, London. 
14,003. SewaGE TREATING APPARATUS, W. J. Schweitzer, 
London. 

14,004. SELF-aDJUSTING Skirt Brnper, M. N. Crawley, 
Newcast!e-on-Tyne. 

14,005. Sea for a Pump Stcrrine Box, J. Klein, Man- 
chester. 

14,006. Spinninc Macuinges, A. L. Mathewson and 
C. W. Barney, Glasgow. 

14,007. Gas Macuings, G. C. Deihl, H. M. Showalter, 
W. H. Grube, and J. W. Showalter, Glasgow. 

14,008. ABRADING MAcHINEs, J. M. Nash, Glasgow. 

14,009. Brnprers for Loosz Leaves, G. P. Williams, 
Glasgow. 

14,010. Humanisine Cow's M:iLk. J. Lehman, Glasgow. 

14,011. PorTABLE ATTACHMENT for WRINGERS, C. Mc- 
Callum and W, Stewart, Glasgow. 

14,012. Domestic Fire-crates,C. McCallum and W. 
Stewart, Glasgow. 

14,013. Lacines, H. H. Cummings, London. 

14,014. Barpituxic Acips, F. Boehm.—(Z£. Merck, 
Germany.) 

14,015. NON-REFILLABLE Bortt_es, J. Lewis-Thiessen, 
London, 

— Cycre Sarety Guarp, G. F. Vardy, Wealdstone, 

.8.0. 


CARRIAGE WINDOWS, 


14,017. INTERNAL ComBUSTION ENOoINEs, W. Fairweather. 
—(The Waite Gas Engine Company, United States.) 
14,018. Automatic CatcHErs, A. J. Maskrey, London. 

14,019. CoLLAPsIBLE TaBLE, F. T. Pillivant, London. 

14,020. ELecrrostatic APPARATUS, E. W. Marchant 
and G. W. Worrall, Liverpool. 

14,021. Seat Cover for Tramcars, P. 8. Campbell, 
Edinburgh. 

14,022. Lusricatine Paps for AxLes, E. Mooney and 
the Armstrong Oiler Company, Limited, London. 

14,023. ADJUSTABLE SPANNER, R. Gibson, London. 

14,024. WaTeRPROoor GaRMENTS, A. Dunhill, London. 

14,025. KNEz APRON, A. Dunhill, London. 

14,025. LarpDING Pin, C. Schubert, Dresden, Germany. 

14,027. Winpow Screens, C. G. Woods, St. Louis, 
United States. 

14,028. Art of Brewina, J. Schneible, London. 

14,029. KeTries, G. L. Lavington, London. 

14,030. Printine Music, A. G. Schiifer, London. 

14,081. Device for Opgntnc ENvE.opss, G. H. Keeping, 
London. 

14,032, PorTaBLe ELEctTrRIc W. E. Gray, 

ondon. 

14,033. SypHon for Sewers, F. E. Riddiford, Erding- 
ton. 

14,034. 

14,035. 

14,036. 

14,037. 

14,038, 


Lamps, 


Sarety Cacs Grip, W. H. Cryer, Sheffield. 

Pumps, A. E. Davis, London. 

Rope Drum Enorngs, H. N. Covell, London, 

Lamps, A. Niirnberg, London. 

FILTER Beps, J. P, Guy, London. 

14,039 ComBIneD Map and Wipes, L. J. Islip, London. 

14,040. BLiotrine Paps, J. Walker, London. 

14,041. Garpen Syrinoes, A. H. Gale, London. 

14,042, Propuction of Hien Vacua, C. A. Parsons, 
London. 

14,043. Metuops of THREE-coLOUR Printine, R. 8. 
Clay, London. 

14,044. Sprinc Wueets for Venicies, A. G. Ramage 
and G. Macmillan, London. 

14,045. Strenotypers, C. Bivort, London. 

14,046. Manuracturk of Boors, A. J. Boult.—( United 
Shoe Machinery Company, United States.) 

14,047. BOTTLE-FILLING MacHINE, A. Skidmore, 


ndon. 

14 048. Percues for Pouttry, R. H. Tucker and W. C. 
Hill, London. 

14,049. Macuines for Fiesainc Hives, W. E. Lom- 
bard and E. T. Luce, London. 

14,050. LrnoryPe Macuinges, J. G. Gray and R. Red- 
path, London. 

14,051. Reins for Drivinc Horsgs, W. P. Thompson. 
—(J. Clahsen, Germany.) 

14,052. Tin Pot Macuings, 8. Davies and T. Gibbins, 


ndon. - 
14,053. Stanps for Brusugs, F. W. Hayden and — 
Holmes, London. 
14,054. Swines, W. P. Thompson.—(4. 
United States.) 
14,055. Liqguip VenpING Macuines, W. P. Thompson. 
J. P. Muth, United States.) 
14,056. SuspENDER fur Securtnc CiorHes, A. M. 
Bauckham, Liverpool. 
Sarety Lock for Winvows, M. R. Green, 


P. Boyer, 


a ELECTRO-DEPOSITION of MeTats, L. Potthoff, 

maon,. 

14,059. ELECTRO-GALVANISING APPARATUS, L. Potthoff, 
London. 

14,060. Conpuctor Devices for ELEcTRIC TRAMWAYS, 
A. Bolzano, London. 

14,061. Furnaces of Stream Borvers, J. Melrose, 
London. 

14,062, Soret MetaL RoveHENeD Facinas for Starr 
Treaps, A. Chasles, London. 

14,063, Pruninc Sugars, W. L. Corry and M. Lorme, 
London. 

14,064. WuxeEcs for Harvesting Macuings, D. Roberts 
and J. Lowson, London. 

14,065. Reparrinc TextTILe Fasrics, G. Ochler and ‘I. 
Bauer, London. 

14,066. HicH-voLtTace Batrery, L. de Gournay, 





London. 
14,067. CENTRIFUGAL SEPARATING APPARATUS, F. Kaehl, 
ondon, 
14,068, Snips, A. Whitney, London. 
14,069. DEVELOPING PHOTOGRAPHIC FiLMs, 
Brainerd, London. 
14,070. Portrotio, F. R. Kenning and C. J. Winter, 


J. M. 


London. 

14,071. Lowgrinc Arc Lamps, H. H. Berry and E. 
Skinner, London, 

14,072. TRANSMISSION of Messacgs, R. J. White, 
London, 


SELECTED AMERICAN PATENTS. 


From the United States Patent-office Official Gazette, 


758,356, Drivina-pevt, A, Fritz, Portland, Oreg,— 
Filed April 18th, 1902. 

Claim.—(Q1) A driving belt comprising a jointed-link 
chain, and a continuous friction covering therefor, 
consisting of a plurality of perforated discs ¢, made of 
an elastic material. abutting closely, end to end, and 
completely encasing the chain, substantially as 
described. (2) A driving belt, comprising a jointed 


link chain, and a continuous friction covering therefor, 
consisting of a plurality of perforated discs, made of 
an elastic material, abutting closely, end to end, and 
completely encasing the chain ; the outer edges of the 
chain links being rounded, to prevent the wear of the 
eyes of the discs, substantially us described. 


758,373. Means ror CooLinc CyLINDERS or ExeLo- 
sive Enornes, F. H. Marsh, Newark, and GC W. 
Nichols, Rahway, N.J.—Filed July 5th, 1900, 

Claim.—In means for cooling cylinders of explosive 
engines, the combination with a cylinder casting 
havingapertures extending therethrough, of a plural- 
ity of circumferential ribs exterior to said cylinder 


and anti-friction plugs integral therewith seated in 
said apertures and flush with the inner face of said 
eylinder, said ribs and said plugs being of higher con- 
ductivity than said cylinder casting, substantially as 
described. 

758,615. Conpenser System, W. C. Brown, New York, 
N.Y.-—Filed March 9th, 1903. 

Cluim.—(1) The combination with the condensing 
chamber and tail pipe, of the vertical exhaust steam 
pipe inclosing the tail pipe and condensing chamber. 
(2) The combination with the condenser cone A, of the 
steam exhaust pipe B forming an annular chamber 
surrounding peep aed ma over the condenser cone, 
condensing water pipe D, and annular chamber 10 and 
a spray valve for spraying the water into the steam. 
(3) The combination with the condenser cone 
A, of the steam exhaust pipe B forming an annular 
chamber surrounding and extending over the con- 


758,615 


. 
































denser cone, condensing water pipe D, annular 
chamber 10 and a spray valve for spraying the water 
into the steam, air pipe 12 within the cone, an air 
pump for withdrawing the air from the cone, and a 
surface cooler within the pipe D between the cone and 
air pump through which the air passes to the air 
oump. (4) The combination with a condensing cham- 

r and hotwell, of the condenser tail pipe H supported 
by the chamber and entering the hotwell through a 
joint permitting its vertical exhaust pipe B inclosing 
the condensing chamber and tail pipe and supporting 
the condensing chamber. 


759,357. Apparatus for BuRNING PoRTLAND CEMENT 
CunkER, &c., 7. A. Edison, Llewellyn Park, N.J.—: 
Filed April 19th, 1900. 

Claim.—In apparatus for burning Portland cement 

clinker and other materials, the combination with a 

cylinder burner, to which the material is supplied, and 


(759,357] 








through which it is caused to travel, of means for pro- 
ducing within said) burner a series of combustion 





pers lengthwise ef the cylinder, substantially as set 
0 











JuLY 8,-1904 








THE ENGINEER 


> 


25 








THE SPECIFIC HEAT OF SUPERHEATED 
STEAM, 


>. By Ropert H. Smiru, 


From the days of-Rankine down to a few years ago 
the specific heat of.stéam gas” was taken as a constant 
By “specific heat” is to be under- 


of value about °48, 


“THe Ernsincer"” 





| high physical interest; it is of indirect utility in the 
| design of superheaters; and it is essential to a correct 
understanding of the difficult phenomena of steam pipe 
and cylinder condensation, phenomena which cause so 
much trouble and involve so much expense in efforts to 
avoid the resulting losses. 

In 1901 Professor H. Lorenz planned out a scheme for 
exact measurement of the specific heat at constant 


Swain Sc. 


Fig. 1—SPECIFIC HEAT CF STEAM 


stood the number of units of conducted heat needed to 
raise unit weight through one degree of temperature. 
The figure ‘48 refers to the raising of temperature while 
the pressure is kept steady, and therefore with expanding 
volume. The specific heat per unit rise of temperature 
while the volume is kept constant, and while, therefore, 
the pressure rises, is less than the above in a ratio 
dependent on the slope of the adiabatic curves on the pv 
diagram. If the heat be measured in dynamic units, such 
as foot-pounds or kilogrammetres, then the numerical 
value of the specific heat varies according to the size of 
the unit on the temperature scale employed—e.g., Centi- 
grade, Fahrenheit, or Reaumur. But if the heat unit 
used be the absolute specific heat of water at standard 
pressure and temperature—that is, the heat needed to raise 
unit of weight of water through one degree of tem- 
perature—then the measure remains the same, whether 
Centigrade temperature and kilogrammes of weight or 
Fahrenheit temperature and pounds of weight are 
employed. It becomes a simple numerical ratio between 
the quantities of heat used to effect equal rises of tem- 
perature in equal weights of the substance, say “ steam 
gas,” and of water, the water taken in standard condition. 
The ‘48 mentioned is a sample of this latter measure, a 
simple numerical ratio. 

_ The phrase “steam gas” was used by Rankine to 
indicate steam well removed from the saturated condition, 
that is, with a very considerable degree of superheating. 
He held that the further its condition was removed from 
that of saturation the more closely must its physical 


behaviour approximate to that of perfectly dry gases, and, | 


from analogy rather than from experiment, he concluded 
that its specific heat in such condition must approximate 
to constancy. : 

In recent years occasional experiments—not, however, 
ranging systematically over the whole field of pressure, 


volume, and temperature, among these experiments those | 


of Professor Callendar being among the niost accurate 
and trustworthy—have shown that the specific. heat of 
Ssteain is sometimes much higher than ‘48. Over ‘6 has 
been reached in certain measurements. 

Although the exact determination is of no great direct 
quantitative technical importance in connection with the 
heat efficiency of boilers and engines, it is still of very 





pressure over the whole range of pressures and tempera- 
tures utilised in engineering practice, and he received 
from the Verein deutscher Ingenieure a commission to 
carry out this investigation. It was intended to obtain 
accurate temperature-measure- 
ments by platinum-resistance 
electric thermometers, and to 
follow the plan of measuring 
the heat-conduction needed to 
expand and superheat the steam. 
The heat so spent was to be 
supplied by electric means, 
whereby its quantity could be 
very accurately measured. The 
superheating apparatus was 
immersed in a paraffin- bath, 
with temperature maintained 
constant. This apparatus 
proved costly and complex, and 
in expert and willing hands it 
took two years to construct and 
calibrate. Furthermore, the 
precautions necessary in using 
it were found to make the pro- 
gress of the measurements very 
slow. 

In order to hasten the arrival 
at approximate results it was 
finally determined to use a 
more ordinary style of instru- 
ment, giving results more 
rapidly, but less accurately. 
In this the method is that of 
cooling at nearly constant pres- 
sure by i 
calorimeter. 
passage through 


THe Encineer’ 


8 
T 


Steam entrance 
Steam trap 


G Pressure gauge 
H Superheater 

passing through a  P Gas burners 
Thus, during the 


the calori- 


meter, the steam contracts in 
volume. The contraction is always accompanied by a | 
drop of pressure, but this drop is small in proportion to | 
the large fall of temperature. 

Fig. 2 shows the calorimeter in section. 
from a boiler, is passed through a steam trap, and then 
through a pressure regulator—an adjustable reducing 


Steam is taken | 





R Pressure regulator or reducing valve 


Insulating or protecting partitions 
P; Pressure gauge at entrance to calorimeter 


Fig. 2—CALORIMETER FOR SPECIFIC HEAT OF STEAM 


valve—and then through a superheater, whose action is 
regulated by gas-burners. The pressure is measured ona 
gauge in front of the superheater. The calorimeter is 
protected from beat radiation from the superheater by a 
series of four non-conducting partitions, with free circu- 
lation of air between them, and the steam is led to the 
calorimeter by a well-clothed pipe. In the body of the calo- 
rimeter it passes through a copper pipe-coil, and is finally 
discharged into a small copper-coil surface condenser, 
where its rate of flow is measured by the weight of con- 
densed water produced. Its pressure is again measured 
by gauge at discharge from the calorimeter in front of a 
valve which regulates the pressure drop and the flow. 
A certain drop of pressure is necessary to obtain the 
desired flow against the frictional resistances in the 
calorimeter. The inflow and outflow temperatures of 
both steam and cooling water in the calorimeter are 
measured by four large-bulb mercury thermometers, 
divided to ;, deg. Cent., and readable to 34,5 deg. Cent. 
The regularity of the flow of cooling water through the 
calorimeter is maintained by an overflow in the small 
| supply tank which keeps exactly constant the head 
driving the water against the frictional resistance between 
this point and the discharge. The calorimeter is asbestos- 
packed. The heat loss to the atmosphere was calibrated 
and allowed for in each experiment, the amount being a very 
small fraction of the whole heat absorbed. It is unneces- 
sary to criticise the construction of this calorimeter for 
the purpose in hand, since it is not pretended that the 
measured results are at all exact. 

They form, however, the first series of measurements 
well distributed over the whole field, and are, therefore, 
worthy of careful attention. They show—roughly indeed, 
but clearly—the general nature of the law of variation of 
specific heat of superheated steam. Professor H. Lorenz 
has given his measured and calculated results in a 
lengthy numerical table. Those who wish to see his 
figures will find them in the Zeitschrift des Vereines 
deutscher Ingenieure of May 14th, 1904. Owing, how- 
ever, to the irregularities of the combinations of 
pressure drop and temperature fall, I have found it 
impossible to recognise any certain trend or law running 
throughout the table, and Professor Lorenz himself 
refrains from any attempt to deduce such law further 
than in the remark that “the specific heat certainly 
increases with the pressure, while, on the other hand, it 
decreases with the temperature as the condition departs 
more from the saturated condition.” He further 
remarks that for low pressures Regnault’s figure 0°48 
seems to hold good, while for high pressures 0°6 is 
approximated to. 

I have therefore endeavoured to effect a graphic inter- 
pretation of Professor Lorenz’s results, and this is 
given in Fig. 1. The experiments yield figures for only 
eleven points in the plan, and therefore no claim to 
exactitude in the shaping of the final curves could be sup- 
ported. Nevertheless these curves show very plainly the 
general law of variation, and the chart furnishes means of 
reading off, with rough correctitude, the specific heat in 
any pressure-temperature condition to within, say, 5 per 
cent. The method by which the curves are obtained is 
an interesting example of graphic analysis. 

The chart may be looked on as a plan, with pressures 
as horizontal co-ordinates and temperatures as vertical 
ordinates. If at right angles to the plane of this chart 
were erected at each point an ordinate whose height 
measured to any convenient scale the specific heat of 
steam in the pressure-temperature condition indicated by 
the point, there would be obtained a curved surface 
which would be a complete diagram of steam specific 
heats. Contours of equal levels on this surface would 
join up ail places at which there is equal specific heat. 
The full-line curves on Fig. 1, marked in large figures, 


| +48, °5, °55, *6, °65, and °7 are such contours. 


The straight lines sloping slightly from the vertical, 
and each with two arrow-heads upon it, show the courses 
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in Millimetres. 


Dimensions 


7, Mercury thermometer in steam at entrance 
12 Mercury thermometer in steam at discharge 
Py Pressure gauge at discharge 

C Copper-coil surface condenser 

W Calorimeter cooling-water entrance 

t; Mercury thermometer in water at entrance 
to Mercury thermometer in water at discharge 
D Calorimeter cooling-water discharge 


of each of the eleven tests recorded. The upper end of 
this line is the plot of the temperature and pressure of 


| the steam at entrance into the calorimeter; its lower end 


the plot of temperature and pressure at discharge from 


| the calorimeter; and the course of the line is the plot of 


the change of condition undergone by the steam in its 
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passage through the calorimeter. The middle point ofeach | water curve.” As this point is approached, the steam | losses due to clearance, imperfect cooling, and leakage. 
such line is marked by a crossed circle. Only the middle | specific heat close to the saturated condition seems to| Rule VIII.—To find the efficiency of ;compression per 


points can be made use of, because the heat measured is 
the total heat abstracted, and the specific heat calculated 
is therefore, the average along the whole range of the 
ine. 

It will be seen that three tests were carried out at each 
of the three approximate pressures 4, 7, and 9 atmo- 
spheres, the actual pressures, however, deviating ir- 
regularly from these aimed at; and also two tests at 
about 2 atmospheres. For each series a fair curve is 


| increase in the direction of unity. Just beyond it, still 
close to this condition, it must merge in, and be identical 


with the specific heat of water at the same temperature | 
As the specific heat of water rises with | 


and pressure. 
temperature, it must be considerably above unity near 
the critical point. To the right hand of our chart beyond 
the critical point the specific heat probably diminishes 
radially outwards from the critical point—being some- 
what above 1 at that point. 


drawn in long-dash lining throvgh the middle point of | 


each of the three tests. Thus, as only three points are 
available for each such curve, it should be noted that the 
drawing of this curve is in that degree uncertain. The 
2-atmosphere curve is drawn from two points only—it is 
drawn as a straight line. Each long-dash curve shows 
the course across the chart of the experiments at one 
approximate pressure—at pressures intended to be 
constant, but not kept closely so. 

Next, for each such series a vertical base line is chosen, 
near the long-dash curve, from which to plot horizontally 


the calculated specific heats to an open scale—on the | 


original drawing lin.= ‘1 specific heat. Through the 
points so plotted are drawn fair curves in short-dash 
lining. These may be looked on as vertical sections 
through the surface of the specific heat model along the 
long-dash plan lines. Again, the objection that each short- 
dash curve is drawn from only three points should be 
noted as a warning against regarding the deduced results 
as at all exact. The specific heat scale of the short-dash 
curves is marked at intervals along each; thus, for 
instance, along that for about 9-atmospheres pressure will 
be seen the figures *5, *55, °6, 65 and °7. 

Each of these four curves passes, say, 55 on this scale 
at a certain temperature. Its crossing point is now 
projected horizontally on to the long-dash curve. The 
point thus obtained on this last-mentioned curve is a 
point on the ‘55 specific heat contour in the pressure- 
temperature chart. Four points on this contour are thus 
obtained, and a fair curve is drawn through them, and 
is marked in heavy figures °55. Similarly the contours 
*48, -5, °6, 65, and °7 are obtained. 

On account of the defects of the experimental apparatus 
and because of the paucity of points obtained from the 
actual measurements, it cannot be pretended that the 
. positions given to these contour curves are certainly and 
extremely close to their true positions. Moreover, it will 
be noticed that the 2-atmosphere series gives points 
for only three contours, and that the °6, °65, and °7 
contours are, therefore, each drawn from three points 
only. Again, it must be pointed out that the experi- 
mental results at seven atmospheres, and above 300 deg. 
Cent. are evidently wrong, as the contour curves °48, °5, 
and *55 could not be drawn to harmonise with them 
— giving these contours extravagantly fantastic 
shapes. 

Nevertheless the chart as drawn serves (1) to give a 
true rough measure of the specific heat at each pressure 
and temperature ; (2) to guide the course of future experi- 
mental investigation ; and (3) to give a clear idea of the 
general trend of the law of variation. 

This law is seen still more clearly from the small-scale 








THE AIR COMPRESSOR. 
By R. H. CoLLIncHAM, 
No. III.* 


BEForE proceeding to the consideration of a test car- 


ried out in actual practice, it will be as well to sum up | 


| the whole of the foregoing matter in a few rules, which 


will be found to be of practical use. 


heat, electricity, &c. 


That is to say, if work is done on air by a moving | 


piston, the equivalent of the work done on the air must 
appear in the same in the form of heat units. 

Rule II.—Heat and work are mutually convertible. A 
unit of heat corresponds to 778 foot-pounds of work, and 


88 1b% per sqin: 
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Copies of Actual Indicator Diagrams 
from Cylinders 


Fig. 5 


this latter is termed the “mechanical equivalent” of 
heat. 

Rule III.—The work done on the air per pound in a 
compressor, as shown by its indicator diagrams, has its 
| equivalent in the thermal units lost in the water jacket 
| and in the thermal units represented by the rise in the 
temperature of the air per pound. 

Rule IV.—To find the absolute isothermal pressure 


Rule I.—Energy can neither be destroyed nor created, | 
| it can only be transformed into various forms, such as | 


chart inserted at the top of the large-scale diagram. | at any position of the piston, invert the fraction of the 
F rom this small-scale chart the construction lines are | piston travel, and multiply by 14°7. Thus, for 4 stroke, 
omitted, and on it there is added the saturated steam | the pressure would be 2 x 14°7 = 29°4 lb. per square 








curve—with pressure and temperature co-ordinates— 
drawn in a heavy thick line, 


} i Ae 
Combined Indicator diagh 











am for | lb: of Air 


inch. 
For } stroke—that is to say, the volume reduced to 4— 
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| cent. in the compressor, whether single or multi stage, 

| divide the work done isothermally, as found by Rule V. 
for 1 lb. of air, by the work already done in the cylinders, 
as shown by the diagrams, per Ib. of air, and multiply by 
100. 




















TABLE A. 
5 | at | ae ae e) 
£ | Sas 7 xs : | o6 te 
3 > | mo. = sors 
gj ss (48) 2e | ™ | SB gas 
2 Ss S. of > | 2 4 | SRo4 
| @ g2 | 3 a & | PEL 
| 38 53 | $8 - S88 | $226 
ry os } = + 8 | S'a & 
| Pi eo | eee 3 ere 
ai 2.8 tad | 55 
5 | allt Fie | ag hie. 
| | Deg. Fah 
0; 14-7 | 12-8 | 12-8 o | 1-0 | 60-0 
10| 24-7 7-6 | 8-95 | 1-517 | 1-68| 144-65 
20/| 384-7 | 5-45 | 7-00 | 1-853 | 2-35] 207-4 
30 | 44-7 4-25 | 5-85 | 2-097 | 2-6 | 258-4 
40 | 54-7 8-45 | 5-00 | 2-306 | 3-7 | 301-7 
50 64-7 2:9 | 4-50 2-479 | 4-4 339-8 
60 | 74-7 2-46 | 4-05 | 2-647 | 5-2 | 873-9 
70 | 84-7 2-20 | 8-70 | 2-755 5-8 404-9 
80| 94-7 2-00 | 3°43 | 2-854 6-4 | 433-4 
90| 104-7 1-80 | 3:17 | 2.955 7-1 | 459-8 
100 | 114-7 1-64 | 3-00 | 3-052 7-8 | 484-5 
150 | 164-7 1-15 | 2-30 | 3-392 11-05 | 588-7 
200 | 214-7 -87 | 1-90 | 3-719 15-2 | 673-0 
250 | 264-7 -75 | 162 3-836 17-1 | 744-3 
300 | 314-7 ‘61 | 1-41 4-044 21-1 | 805-9 


( | | aE : . 
The following test was carried out on a two-stage air 
compressor, which was rated to deliver 560 cubic feet of 


Thermal Plug. 





Fig. 6 


free air, at 14°7]b. per square inch absolute at 60 deg. 
Fah. temperature, up to a final pressure of 70lb. per 
square inch by gauge or 84°7 lb. per square inch absolute. 

Both the inlet and outlet valves were of the balanced 
type—that is to say, they were flat valves, swinging on 
pins, the pressure on the facing area of the same being 
balanced, in the case of the outlet valve, by means of a 
piston, working in a little cylinder, and having an area 
equal to the facing area of the valve, with an additional 
area capable of overcoming the spring compression 
necessary to close the valves, which is a known quantity. 
In the case of the inlet valves, the piston area was only 
that necessary to overcome the spring compression 
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At low pressures—2 atmospheres—it seems probable ; the pressure would be3 x 14°7 = 44:1 lb. per square inch. | 


that close to the saturated condition the specific heat 
rises to at least between ‘6 and °7. At such low pressure 
it falls off with rise of temperature at first rapidly 
and then, at higher temperatures, very slowly. At about 
6 and 7 atmospheres it falls off with rise of temperature 
at a fairly uniform rate, although here again, as compari- 
son between the ‘48 and °50 curves shows, the rate of 
decrease also tends to become slow at higher tempera- 
ture, or, otherwise stated, as soon as it has come down to 
about °5. 

At higher pressures, such as 9 and 10 atmospheres, it is 
still doubtful whether the specific heat does not rise to *75 
or even ‘80 close to the saturated condition ; but there 
seems no doubt at all that the contour lines here tend to 


become very steep on the diagram, which means that a | 


large increase of temperature, if accompanied by a slight 
increase of pressure, does not result in any change of 
specific heat. The crowding of these specific heat con- 
tours together towards the right of the diagram 
probably becomes -more pronounced as the pressure at 
the “critical” point is approached. Beyond this 
“critical” point, it must be remembered, there is no dis- 
tinction of condition between water and steam, so that 
the “saturated steam curve ” ends—comes to a dead 
stop—at this critical point. It meets here the “boiling 


Rule V.—To find the isothermal work done per pound 


| of air for single or multi-stage compression. Multiply the | 


| final absolute pressure in pounds per square inch by 144 
| and the volume as given in Table A. Multiply this pro- 
duct by (1 + log. R) in same table and subtract 27,648, 


then divide by 33,000, and the answer will be in horse- 
power per pound of air. This isothermal value is the 
standard for comparison as to the efficiency of the actual 
| compressor. 

| Rule VI—To find the adiabatic or maximum amount 
of work that can be done on air for single or multi-stage 
compression. Subtract 27,648 from the absolute pressure 
as given in the table multiplied by 144 and by the 
adiabatic volume corresponding to the pressure. The 
| result is then to be multiplied by 3°5 and divided by 
| 33,000 to find the horse-power per pound of air. 

| Rule VII.—To ascertain the capacity of the compressor 
| in cubic feet of free air per minute, multiply the area of 
| the intake cylinder by the feet of piston travel per 
| minute. The free air capacity of the compressor divided 
| by the number of atmospheres pressure will give the 
volume of compressed air delivered per minute theoreti- 





cally, and from this value subtract 3 to 10 per cent. for | 


* No. IL appeared June 24th, 


necessary to close the valve. The inlet valves opened 
into the cylinder, the outlet valves away from the 
cylinder. Both the inlet and outlet pistons were acted 
upon by the inter-cooler air pressure in the case of the 
| low-pressure cylinder and by the receiver air pressure in 
‘the case of the high-pressure cylinder, the air being 
| admitted at the right moment by means of a controlling 
| valve, driven by suitable mechanism from the engine, 
| alternately to the inlet and outlet pistons, so that the 
valves were bound to open exactly at the commencement 
of the intake stroke, and on the compression stroke at the 
exact moment when the pressure in the cylinder was 
equal to the inter-cooler or receiver pressure, according as 
it was the low-pressure or high-pressure cylinder. : 
Working the inlet and outlet valves in this manner is 
conducive to a more even inlet and outlet pressure line on 
the indicator diagram. Nevertheless, as will be seen on 
the actual diagrams given, there is a slight fluctuation of 
pressure at outlet, which, after exhaustive attempts at 
improvement, still remains, and must be set down either 
to air friction in the pipes or else to the momentary 
impact between the outlet air moving with high velocity 
and the relatively quiescent receiver air in the outlet 
| pipes. Both collin were very thoroughly water 
jacketed, and a continual flow of water was maintained 
| through the jackets during the test. The inter-cooler was 
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of 146 square feet water cooled area, and was of the type 
in which the air is split up into sheets, and circulated 
amongst tubes through which a constant circulation of 
water is maintained. 

Numerous bafile plates were fitted inside the inter- 
cooler shell, in order more thoroughly to subdivide and 
cool the air. The temperatures of the air in the 
different parts of the system were measured by means of 
the thermal plugs shown in Fig. 6. These consisted of 
brass plugs with a sealed steel tube screwed into them, 
and of such an internal bore as to contain a fairly large 
quantity of high flash-point oil when a thermometer 
bulb was introduced. They were screwed into holes pro- 
vided in the air pipes. 

The temperatures were read when a steady state had 
been reached. 

Details of the trial and the principal experimental 
data are summarised in the annexed table :— 


Table of Summary of Test. 


Diameter of high-pressure cylinder .... ...... 1lin, 
Diameter of low-pressure cylinder ... ..._... 17in. 
Common stroke Oe ae 24in. 
Duration of trial. eee 4 hours 
Revolutions per minute oa 90 


Air pressure in inter-cooler (absolute) 36 lb. per sq. in. 
Air pressure in receiver (absolute) ... ... ... 851b, per sq. in. 
Indicated horse-power of low-pressure cylinder 37-7 
Indicated horse-power of high-pressure cylinder 37-4 
Total indicated horse-power in the two cylinders 75-1 
Output of compressed air at 851b. per sq. in.... 117 cu.ft. permin. 
High-pressure cylinder— 

Percentage of surface water jacketed, barrel 100 per cent. 

Clearance surfaces, surface jacketed to total 

surface, inside... 1.5... so «+ oo « Oper cent. 

Total surface jacketed, clearance and barrel 82-1 per cent. 
Low-pressure cylinder— 

Percentage of surface water jacketed, barrel 100 per cent. 

Clearance surfaces, surface jacketed to total 

surface, inside... ... ... ... +. «. «. Oper cent. 

Total surface jacketed, clearance and barrel 73-8 per cent. 
Area of receiver water jacketed... ... ... ... 70-per cent. 
Range of temperature in high-pressure cylinder 127 deg. Fah. 
Range of temperature in low-pressure cylinder 124 deg. Fah. 
Initial temperature in low-pressure cylinder ... 58 deg. Fab. 


Final temperature in low-pressure cylinder 182 deg. Fah. 
Initial temperature in high-pressure cylinder... 79 deg. Fah. 
Final temperature in high-pressure cylinder ... 206 deg. Fab. 
Initial temperature of inter-cooler air 170 deg. Fah. 
Final temperature of inter-cooler air... 90 deg. Fah. 
Range of temperature in inter-cooler ... ... 80deg. Fab. 
Internal surfaces exposed to air before the 
piston moves— 
High-pressure cylinder 190 sq. in. 
Low-pressure cylinder 454 sq. in. 


Volume of water passed through inter-cooler 
WOR eck shiv sat Seer Goh. bec, bie ene 
Inter-cooler water inlet temperature... 74deg. Fah. 
Inter-cooler water outlet temperature ... ... 80deg. Fah. 
High-pressure jacket water inlet temperature 74 deg. Fah. 
High-pressure jacket water outlet temperature 102 deg. Fah. 
Low-pressure jacket water inlet temperature... 74 deg. Fah. 
Low-pressure jacket water outlet temperature 88 deg. Fah. 


1057 gallons 


Theoretically, the final temperature in each cylinder 
for adiabatic compression and equal work done should be 
212°95 deg. Fah. In Fig. 7 the combined diagram for 
1 lb. of air at 58 deg. Fah. is plotted with the theoretical 
curves for adiabatic and isothermal compression. 

The horse-power per lb. of air in the high-pressure 
cylinder, as actually compressed, works out at °85 indi- 
cated horse-power, and in the low-pressure cylinder at 
‘9 indicated horse-power. The area common to both 
high and low-pressure cylinders in the combined diagram 
shows one of the losses in multiple compression, which 
is due to the small area of the inter-cooler, its connec- 
tions, and to the shrinkage of volume by the inter-cooler, 
which, if its capacity is not equal to isothermal cooling, 
causes a loss in the work of the second cylinder. With 
cooling receivers of large capacity, the continuous work- 
ing value of the second cylinder rises to its proper func- 
tions, and the inlet card lines come near the delivery line 
of the low-pressure cylinder. 

The isothermal work done in the low-pressure cylinder, 
as calculated by the formula given above, works out at 
‘73 indicated horse-power per lb., and the adiabatic work 
at 1°05 indicated horse-power per Ib. 

The isothermal work done in the high-pressure cylinder 
is equal to -75 indicated horse-power, and the adiabatic 
work is equal to ‘97 indicated horse-power per lb. of air. 

That is to say, the horse-power to be expended per 
minute to compress the same total quantity of air as 
taken in would be, isothermally, in the- low-pressure 
cylinder 31°54 indicated horse-power, and in the high- 
pressure cylinder 32°4 indicated horse-power, or a total 
isothermal power of 63°94 indicated horse-power. 

Adiabatically, for a single-stage air compressor working 
between the same limits of pressure, the horse-power 
required to.give the same output would amount to 95°8 
indicated horse-power, so that by using a two-stage water 
jacketed compressor with inter cooler there is a saving of 
95°8 — 75°1 = 20°7 indicated horse-power due to ex- 
changes of heat, to water jackets and inter-cooler, which 
represents an increased economy of no little value. 

The excess of real work done by the pistons on the air, 
as shown by the indicator cards, over that work done 
when the air is most economically compressed, amounts 
to 75°1 — 63°9 indicated horse-power, or 11°6 indicated 
horse-power per pound. 

The mean delivery pressure in the low-pressure 
cylinder has been taken as 881b. per square inch 
absolute, and in the high-pressure cylinder at 85 lb. per 
square inch absolute. 

Finally, it remains to point out that the test would lead 
to the conclusion that the use of water-cooled cylinder 
covers and valve chambers, and the addition of radiating 
ribs to the water-cooled liner, would cause a still more 
economical consumption of power due to the increased 
cooling surfaces. 

_ The pistons might also be provided with water circula- 
tion, as in large blast furnace gas engines, by means of a 
telescopic pipe ; but it is doubtful whether the complica- 
tions introduced would be compensated for by any great 





economic gaiu 





PROGRESS OF WARSHIPS AND MA- 
CHINERY BUILDING IN ENGLAND. 





Since the appearance of our last article under the 
above heading—December 25th, 1903—nothing further 
has been heard of the proposal to build battleships of a 
new type and mammoth size for the British Navy; but 
the nation has been lately assured on trustworthy authority 
that two battleships of an entirely new design, to be 
known as the “ Lord Nelson” class, are to be given out 
to contract ; but of these, particulars as to dimensions, 
armament, engine power, speed, &c., have not as yet been 
divulged. 

Giving, as heretofore, priority in this record to the’ work 
completed during the last half-year and in progress in the 
Royal Dockyards, we have first to note the rather 
remarkable fact of the launch of a first-class battleship 
and two arnioured cruisers within six months, viz., 
the New Zealand, Devonshire, and Duke of Edinburgh 
respectively, on February 4th, April 30th, and June 
16th last, the launch of the battleship New Zealand having 
been the most successful at Portsmouth for some years. 
She is the largest ship ever built in that dockyard, 
though not the heaviest when she took the water, her 
launching weight being but 5300 tons. 

The three battleships of the 1903-4 programme, the 
Hibernia, Africa, and Britannia, which, it will be re- 
membered, were intended to have been built by con- 
tract, have since the date of our last article been laid 
down in Devonport, Chatham, and Portsmouth dockyards 
respectively; it being now intended that the two new 
battleships—mentioned above, to be known as the “ Lord 
Nelson” class—of the 1904-5 programme shall be given 
out to contract instead. The three battleships before 
mentioned, each of which is to be 425ft. long, 78ft. beam, 
16,350 tons displacement, and to draw 26ft. 9in., are to 
have engines of 18,000 indicated horse-power, and with 
one exception Babcock and Wilcox and cylindrical boilers, 
the exception being the Hibernia, fitted with Babcock and 
Wilcox boilers only—and to steam 18} knots an hour. 
These battleships, with the armoured cruiser Warrior, 
building at Pembroke, are the only vessels at present 
under construction in the Royal Dockyards. 

Those in the “completing” stage are the King 
Edward VII., battleship, and the Encounter, second- | 
class cruiser, at Devonport; the battleship New Zealand | 
at Portsmouth; the Devonshire, first-class, and | 
Challenger, second-class cruisers, at Chatham; and the | 
armoured cruiser Cornwall at Pembroke. 

The policy of completing in every respect in private | 
yards the warships built therein, and in effecting the 
repairs required to them, has been found, as might have 
been surmised, to be eminently successful. Contractors | 
are now repairing the battleship Goliath and the cruisers 
Argonaut and Endymion. Another sensible change 
anent repairs, &c., to dockyard-built ships has been made 
which it is surprising has not been effected long since. 
For some considerable time it has been known that very 
many old and quite obsolete machine tools have been 
allowed to remain in use in the dockyards’ workshops. 
This, no better than “scrap heap” material, is now to 
be got rid of, and the shops are to be equipped with 
machinery and tools of the newest and most economical 
type. 

Of the four armoured cruisers included in this year’s 
programme—1904-5—three, to be named Achilles, Coch- 
rane, and Natal, are to be built by contract, the fourth is 
already under construction at Pembroke. The four new 
scouts provided for in the same programme are appor- 
tioned to each of the builders of the first four of this type 
of vessel. 

Turning now to the progress made in the past six 
months in warship and machinery building, in the private 
shipyards and engine works engaged in these industries 
in England, we find that since the end of last year, 
Hawthorn, Leslie and Co., at their shipyard at Hebburn, 
and engine works at St. Peter’s, Newcastle-on Tyne, 
have made progress as follows:—The cruiser Corn- 
wall—built at Pembroke—engined by the firm, has satis- 
factorily completed her preliminary trials, on which a 
speed of 24 knots was reached, and after her machinery 
has been opened out and examined, she will proceed on her 
final trial, which is to take place very shortly. All the 
machinery of the similar cruiser, Hampshire—built at 
Elswick—is now in position on board, and the trials of the 
vessel are to take place in the autumn. Both these 
vessels, it will be remembered, are of the County class, and 
have machinery of 22,000 indicated horse-power. 

The engines for the first-class cruiser Duke of Edin- 
burgh, built at Pembroke, are now being erected in the 
shops at St. Peter’s ; the Babcock and Wilcox water-tube 
boilers for her are all completed, and the cylindrical 
boilers are almost finished. The machinery for the 
armoured cruiser Achilles—building’ at Elswick— 
which is duplicate of that of the Duke of Edinburgh, 
with the exception of the boilers—which are to be of 
Yarrow type—is now in the shops, machining having 
commenced upon it; the indicated horse-power for each 
vessel is 23,500. Of the engines and boilers for the 
two fleet scouts, the Adventure and Attentive, sister 
ships, building at Elswick, those for the first-mentioned 
are ready to be put on board, while the work on those for 
the latter is far advanced. Each set of machinery for 
these two-vessels is of 16,000 indicated horse-power, of 
the Marshall-Allan six-cylinder type. Steam in each 
vessel is supplied by twelve boilers of the modified Yarrow 
type. The Abdul Hamid cruiser, built at Elswick, and 
engined at St. Peter's, having undergone satisfactory 
trials, has been handed over to the Turkish Government. 
The destroyers Derwent and Waveney, of the new 253- 
knot type, built and engined by Hawthorn, Leslie, having 
completed their trials, have been taken over by the 
Admiralty. The Eden, of the same type, built at Hebburn, 
for the Admiralty, to the order of, and fitted with turbine 








engines by the Parsons Steam Turbine Company, of 


Wallsend, has also completed her official trials, and been 
taken over by the naval authorities. The work on the 
three destroyers, the Boyne, Doon, and Kale, mentioned 
in our last return as just then ordered for the Govern- 
ment, is now well forward at both Hebburn and St. 
Peter’s. 

There is little to add to our last record of work in the 
fitting of turbine machinery to warships at the Parsons 
Steam Turbine Company’s establishment at Wallsend-on- 
Tyne. The destroyer Eden, just mentioned, a full 
description of which vessel and her turbine machinery we 
gave in our last record of warship progress, has passed 
out of hands, and the cruiser Amethyst—built at Elswick 
—now being fitted with similar machinery at the Turbinia 
Works, is fast nearing completion, and will soon be ready 
for her steam trials. 

Palmer's Shipbuilding Company, at Jarrow, during the 
past six months, has delivered to the Admiralty, after 
highly successful trials, five destroyers, and launched the 
third-class cruiser Sapphire, also for the British Navy. 
An extensive overhaul of both hull and machinery of the 
first-class battleship Goliath and the destroyer Flirt has 
also been completed, and both vessels delivered over to the 
naval authorities. In January last the two old battle- 
ships Bellerophon and~ Téméraire were placed with 
Palmer’s Company to undergo extensive alterations to 
adapt them for the purposes of a training ship and work- 
shops; this conversion was completed and the vessels 
fitted with their tools, &c., in the remarkably short space 
of eight weeks. The three destroyers ordered by the 
Admiralty at the date of our last record of work are also 
well in hand at the Jarrow Works. 4 

There being now no warship building or repairing work 
on the Humber. River, we next note the progress of 
such work on the Thames; where we find at the Thames 
Ironworks Company’s shipyard at Blackwall that the 
first-class cruiser Black “Prince, building therein for the 
British Navy, is now making better progress than for 
some time past; as the delivery of the armour for the 
ship has much improved lately, so much so as to have 
enabled 900 tons to have been put on the ship within 
the last three months, including that for the six 
barbettes, and about three-fourths of the belt. Owing to 
the alterations made by the Admiralty in the ship's 
battery arrangements, and the late date on which the 
information for this work was received, considerable delay 
has been caused in the ordering of the armour for the 6in. 
battery. The store-rooms in the ship are well in hand, 
and the mast spars are in hand. It is hoped to be able 
to launch the Black Prince in October. . 

At the engine works of the Thames Ironworks Com- 
pany at Greenwich, where the propelling machinery of 
the Black Prince, and that of the first-class armoured 
cruiser Devonshire—built at Chatham—is being con- 
structed, since the launch of the last-named: vessel _on 
April 30th ult., the whole of ner engines and boilers have 
been delivered to her, and there only remains a small 
amount of fittings to be completed in the shops at Green- 
wich. The Niclausse water-tube boilers having been put 
in place on board previous to the ship’s launch, the 
uptakes, casings, &c., for them, are now well advanced. 
The cylindrical boilers have also been shipped. Both 
starboard and port main engines are erected on board 
ready for bedding the crank shafts; the circulating 
pumps, condensers, fire, feed, and bilge pumps, and other 
auxiliary machinery are in place, and the coupling up the 
pipes and fittings is well in hand. 

Of the machinery for the Black Prince, all the forgings 
have been received, and are nearly all machined, Both 
crank shafts are in the shops, that for the port engine 
having excentric sheaves fitted, and as soon as the bed- 
plate is together, a start will be made to erect the engine. 
The machining of the remaining parts of the engine is 
well advanced, and it is expected that both main engines 
will be finished in good time for the launch of the ship. 
Satisfactory progress has been made with both the 
cylindrical and water-tube boilers for supplying the 
engines with steam; the former being piated and riveted 
up, and the small fittings well in hand. The propeller 
bosses and blades are all machined, and the vessel in- 
board has been lined out and sighted for the shafting, and 
is ready for boring out the stern shaft brackets. 

At Yarrow and Co.’s works at Poplar there are in hand 
four destroyers for the British Navy, viz., the Ribble, 
Welland, Garry, and Gala, each of which is 225ft. long 
and 23ft. 6in. beam, and is to have a speed of 253 knots. 
The Usk and Teviot, similar vessels, built at the Yarrow 
works, have recently been handed over to the naval 
authorities. There is also being completed for the 
Government the shallow-draught screw steamer Widgeon, 
160ft. in length and 24ft. 6in. beam, constructed in float- 
able sections; and four similar vessels are in hand for the 
Brazilian Government, together with three raised screw- 
propeller launches, each 75ft. in' length. Yarrow and Co. 
have also in hand the water-tube boilers for the British 
cruiser Warrior being built at Pembroke, the engines for 
which vessel are. being made by the Wallsend Slipway 
and Engineering Company, and are of 23,500 indicated 
horse-power, one-fifth of which power will be in cylindrical 
and four-fifths in Yarrow boilers, the same proportions in 
boiler power holding good in the similar sized cruisers 
building at Elswick and Barrow. 

Thornycroft and Co., at their shipyard and engine 
works at Chiswick, have completed the British destroyers 
Kennet and Jed, and have now in hand two more of the 
same type and size, the Chelmer and Colne, both of which 
are framed and plated, and are having their boilers 
erected on board. There is also building in the shipyard 
and engine works a twin-screw steamer of light draught, 
140ft. long by 21ft. beam, which will carry 130 passengers 
and 30 tons of cargo on a maximum draught of 3ft., and 
have a speed of 13 knots. The engines will be triple- 
expansion, driving the screws in tunnels, steam being 
raised in a boiler of the water-tube type. In the boiler 
shops at the Chiswick works there are also in hand some 
replacing water-tube boilers for torpedo boats and 
destroyers. 
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At the shipbuilding and engineering works of Cammell, 
Laird and Co., at Birkenhead, within the past six months 
the four 254-knot destroyers—Foyle, Itchen, Arun, and 
Blackwater—built and engined by the firm, have all been 
completed and delivered to the Fleet Reserve. The 
third-class cruiser Topaze has had all her machinery 
fitted on board and completed, and is now making her 
steam trials; and the/ sister ship Diamond has been 
launched, and is now having her machinery fitted on 
board. The gunboat Halcyon has had a general overhaul 
as regards the hull, and been fitted with new propelling 
machinery of 6000 indicated horse-power. She has satis- 
factorily completed her trials and been delivered at Devon- 
port Dockyard. The Pathfinder, one of the new fleet scouts, 
is now ready for launching, and her sister ship, the 
Patrol, is rapidly approaching that stage. The three 
254-knot destroyers—the Liffey, Moy, and Ouse —just 
ordered at the time of our last return of progress made at 
Birkenhead, are now in frame and being plated ; and the 
battleship Canopus, after a very extensive overhaul of 
hull and machinery, has within the last few weeks re- 
turned to Portsmouth Dockvard. 





THE INSTITUTION OF MECHANICAL 
ENGINEERS IN AMERICA. 
(By our Special Correspondent.) 
(Continued from page 5.) 

The fourth session of the convention was held in the 
Auditorium Hotel, and was called to order soon after 
9,30 a.m. by Mr. Swasey, the President of the American 
Society. 

Two papers were first presented on the subject of 
“Power Plant for Tall Office Buildings,” one by Mr. 
J. H. Wells, and the other by Mr. R. P. Bolton. These 
papers deal in detail with the part the engineer plays in 
the construction and equipment of American office build- 
ings, under the following heads :—Construction—that is, 
the framework and foundations; the elevators ; the steam 
plant; and the electric plant and wiring. The informa- 
tion is based on actual experience, and the illustrations, 


at the various floors. This would occupy too much space. 
But why not equip each floor with a fan and an air supply 
and exhaust system. He has adopted that method with 
success in a hospital having sixteen buildings, with one 
large power station to operate the ventilating apparatus 
of them all. 

Mr. Nistle did not agree with the general idea, as 
expressed in the papers, that the hydraulic lift is superior 
to the electric lift for office buildings. In Chicago very 
good results are obtained with the electric lifts. As to 
the number of lifts required to give good service, this 
depends on the area, the running speed of the car, the 
time intervals between cars, and the length of time 
required to accelerate and retard the speed. 

Mr. H. H. Suplee said that he knew of only one office 
building provided with ventilation, that is the Drexel 
Building at Philadelphia, which is twelve stories high. 
In the walls are flues 3in. by 12in., lined with sheet metal, 
and having registers or gratings opening into the rooms. 
These flues all run to the top of the building, connecting 
with mains of constantly increasing size, which run to an 
exhaust fan in a little house on the roof. This fan is 
driven by an electric motor. 

Mr. S. H. Bunnell discussed the engine equipment for 
the power plants of buildings, and said that almost 
invariably the actual working load for long periods of 
time falls much below the full load capacity of the 
engines. As the specifications call for guarantees of 
steam consumption at full load and without back 
pressure, engine builders can do nothing better than to 
supply compound engines. Under the usual conditions 
it would seem that simple engines are much better suited 
to this work, and the line of improvement to follow is 
that of better valve action for the simple engine, and this 
is the idea of the four-valve engine. A comparison of the 
diagrams of a non-condensing compound engine and a 
four-valve simple engine will show that compounding a 
non-condensing engine on a varying load is waste of 
space and money. 

Mr. Gifford remarked that where the loads are light 
and variable the electric lift is best adapted, as the | 





percentage of current running expense is nearly in pro- | 


Principal Results of all the Tests, 


generating station must necessarily have a large margin to 
meet sudden demands, and in consequence a smaller loed 
factor. This is a matter of necessity and nota set-off to 
the advantage of electric power, as is hinted at in tke 
paper. On the other hand hydraulic pumping plant when 
at work is working against full load, pumping into an 
accumulator even although the pumps may be working 
only a small proportion of their time. it follows that an 
electric power station must have a much larger reserve 
of power than in the case of hydraulic, as the hydraulic 
accumulator acts as a reservoir into which the engine can 
be pumping, while, for the time being, no water may be 
in course of being drawn off for the cranes. Both 
kinds of power have their own special fields. Many, 
however, will still be unconvinced—the figures in the 
paper notwithstanding—that there is any gain in economy 
to be found by using electric in preference to hydraulic 
power.” 

Mr. Alfred Saxon, of Manchester, thought that most of 
the critics who had spoken at this session took tle 
narrower view of the saving between the cost of electric and 
hydraulic power, instead of the broader view of the greater 
saving which results to the railway and dock authorities 
and the shipowners. 


The next paper was on “The Use of Superheated 
Steam and of Reheaters in Compound Engines of Large 
Size,” by Mr. Lionel S. Marks. This was read in abstract 
by Mr. Worthington, Secretary of the Institution, and was 
rather severely criticised as to its style and its statements, 
and especially as to the records of tests given, which 
needed much more explanation. 


SUPERHEATED STEAM AND RE-HEATERS, 


The object of this paper is to collect and present to the Society 
the results of a number of unpublished tests made during the past 
five years on several high-speed, two-cylinder compound engines, 
all built by the same makers, and all of the same type. The 
engines tested differ from one another only in size, in cylinder pro- 
portions, and in their working conditions. The investigations were 
made to determine the performance of the engines under different 
loads, both with and without jacketing and re-heating. A com- 
parison of the results for the different tests throws some light upon 
the influence on the thermal efficiency of large-sized four-valve 
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Which are on a good scale, are from typical New York 
buildings. 

In opening the discussion, Mr. George W. Colles said he 
thought Mr. Wells had rather magnified the difficulties of 
the electrical engineer, as it is in fact a simple matter 
to design the electrical plant for such a building. The 
efficiency of dynamos is well known, and lamps, wiring, 
«e., have long ago been standardised. The wiring is on 
the conduit system, the wires being placed in iron pipes 
having an insulated lining. 

Mr. George I. Rockwood remarked that both papers 
omitted to mention the rapid rise of the plunger type of 
passenger lift within the last few years; contracts for 
£300,000 worth of these machines have recently been 
placed in New York, and he thought these would super- 
sede the electrical and cylindrical type of lifts. It is rather 
remarkable how engineers and owners of buildings have 
backed away from the proposition of ventilating such 
buildings, the real reason being that it costs three times 
as much to ventilate as it does to heat a building. Never- 
theless there is a growing demand for ventilation, and 
the question is how it can be done. It is not practicable 
to put a great fan in the basement and carry a wind duct 
Sft. or 10ft. square up through the building, with branches 
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portion to the load. But in the large stores—or shops— 
where the load is heavy and constant, and the cars run at 
their full capacity all day, the hydraulic lift will give the 
best service with the minimum operating and repair | 
expense. Of course, in order to get economy in the 
operation of hydraulic lifts it is necessary to instal an 
expensive pumping engine. 

A paper on “The Middlesbrough Dock Electric and 
Hydraulic Power Plant,” by Mr. Vincent L. Raven, was 
then read in abstract by Mr. Worthington, Secretary of 
the Institution. This paper will be printed in a future 
issue. 

Mr. John Barr, of Kilmarnock, asked whether the 
electric cranes gave the same smooth, quiet and un- 
obtrusive work characteristic of hydraulic cranes. -The 
paper states that it takes six men to move the hydraulic 
cranes into position for work in. the morning, which seems 
a very poor plan., Hydraulic cranes can be and are | 
moved along quite readily by «means of a hydraulic 
engine and gearing. We quote some of his remarks, as 
follows :—“ It is well known that the principal advantage | 
of electric power is found with high’ loads, the power 
given out being approximately in proportion to the load 
being lifted. On the other hand, the electric plant at the 


TESTS OF ENGINES USING SUPERHEATED STEAM AND RE-HEATERS 


compound engines of the following factors :—(v) The use of a re- 


| heater; (b) the use of moderately superheated admission steam ; 


(c) the load ; (d) the size of the engine ; (e) the cylinder proportions. 
The results recorded here are for tests made on nine separate 
engines and for twenty-eight different tests. The engines are 
parts of three electric lighting plants situated in or near Boston. 
The engines tested vary from 750 to 2500 rated horse-power, and 
were all built by McIntosh, Seymour and Co., of Auburn, N.Y. 
They are all vertical, high-speed, two-cylinder, cross-compound, 
direct-connected units with overhanging crank. Each cylinder is 
supported on a heavy hollow cast iron’ frame at the back, and on 
two inclined steel standards in front. Each high-pressure cylinder 
is jacketed on the barrel, and both heads and the jackets are piped 


| in series ; the steam enters the jacket on the top head, passes into 
| the barrel jacket, goes to the jacket on the lower head and then 


to the re-heater coils. In this way a very active circulation in the 
jackets is ensured. As there is no Separate steam supply to the 
re-heater coils, nor any separate drain from the high-pressure 
jackets, it is not possible to use either jackets or re-heater alone. 
The receiver is a large cylindrical drum at the back of the engine 
and close to the cylinders. The re-heater consists of one or more 
coils of pipe in the receiver. The low-pressure cylinder is un- 
jacketed. The valves are of the flat, gridiron type, unbalanced, 
and of short stroke. 

All the engines, with one exception to be noted later, are fitted 
with jet condenser so that their steam consumption had to be 
determined by measuring the boiler feed. The engines were 


tested with considerable care, and the table above shows the 
principal results. 
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The value of high-pressure jackets and oy re-heating.—There are 
certain facts which the writer believes may be postulated with 
refe-ence to the effectiveness of jacketing and re-heating, and which 
are supported by the results of these tests. The saving by jacket- 
ing varies with the following factors :—(a) It increases as the cut- 
off becomes earlier ; (/) it decreases as the superheat of the enter- 
ing steam increases ; (c) it decreases with increase in size of the 
engine. There is no saving by re-heating when the re-heater does 
no more than to dry the steam. If there is any advantage in using 
dry and saturated steam in the low-pressure cylinder over the use 
of wet steam, it can be obtained by the use of a separator between 
ths cylinders. In tests 2, 7, 9, and 24, when the re-heater was not 
in use, the receiver acted as an almost perfect separator, taking 
away all the condensation which calculations showed to have 
oceurred in the high-pressure cylinder. If the re-heater merely 
yaporises the condensed steam at the expense of a practically equal 
quantity of high-pressure steam it is not only non-effective, but is 
also, probably, a source of actual loss, since more work could have 
been obtained from the total steam used if it had all gone into the 
high-pressure cylinder. The re-heater then should be regarded 
merely as a superheating device for the steam entering the low- 
pressure cylinder, and it may be expected to be more effective the 
greater the amount of superheat it gives the receiver steam. It is 
probable that the re-hea*ter would be more effective if the only work 
were superheatinz, as it might be if the wet steam exhausting from 
the high-pressure cylinder passed through a good separator before 
reaching the re-heater. As the re-heater will have less to do when 
the engine is running at low loads, it may be expected to give 
a higher superheat at low loads, and consequently to be more 
effective. ith the above in mind, an examination of the tests 
already described throws some light on the conditions under which 
the jacketing of the high-pressure cylinder and the practice of re- 
heating are desirable, and shows the saving to be expected from 
them in large-size engines. 

In engine A, where saturated steam is used, the jackets, at full 
load, keep the steam about 6 per cent. drier in the high-pressure 
cylinderand the re-heater superheats 35 deg. As the greater part 
of the 68 per cent. of the total steam which is condensed in the 
jackets and re-heater must have been condensed in thelatter place, 
it is obvious that the re-heater cannot have contributed anything 
to the small total saving of 1°3 per cent. The conditions in engine 
Bare much more satisfactory for effective action of jackets on 
re-heater, especially at the lower loads. The engine is smaller, 
and its re-heater is more effective. At half load, with 75 deg. 
superheat of the receiver steam, the saving was 9 per cent.; at 
three-fourths load with 60 deg. superheat there was 7 per cent. 
saving ; at full load with 46 deg. superheat there was still 7 per cent. 
saving, and even at one-quarter overload with 26 deg. superheat 
there was 4 per cent. saving. The larger engines C and D with 
80 dez. and 98 deg. initial superheat and 60 deg. sup2rheat by the 
re-heater show but 3 per cent. and 4°5 per cent. saving respectively. 
The engine G is only one-third the power of engines C and D, 
consequently the jackets are much more effective—raising the steam 
quality-10 per cent. in the high-pressure cylinder—-so that with 
49 deg. superheat going to the low-pressure cylinder the saving is 
7°5 percent. The tests on engine K at half load, with 59 deg. 
superheat by the re-heater, show 7*2 per cent. saving. The 
engines C, D and K have sufficient initial superheat and are of 
such size as to make the high-pressure jackets of but little value, 
so that the savings shown are due principally to the action of the 
re-heater. A study of the above results appears to indicate that 
the re-heater will not justify its use, except as a separator, unless 
it superheats the low-pressure admission steam at least 30 deg. 
An examination of the qualities at release in the low-pressure 
cylinders indicates that 100 deg. superheat of the receiver steam 
will probably be enough tomake the steam dry and saturated at 
release. As it is not desirable to have superheated steam at release 
this suggests the probable desirable limit to the amount of super- 
heat to be given by the re-heater. 

The va'ue of moderate superheating.—-The engines C, D, E, F, G, 
H and K were all supplied with steam from Babcock and Wilcox 
boilers, fitted with superheaters giving from 100 dez. to 125 deg. 
superheat at the boiler when running at the rated power. The 
amount of superheat at the engine depends on the load at which 
the engine is running: (a) because the superheat at the boiler 
decreases a3 its load is decreased, and (/) because the fall of tem- 
perature in the steam pipe increases as the weight of steam passing 
through it diminishes. For these two reasons the superheat was 
less at low loads than at higher loads except in some cases where 
the number of boilers used could be decreased as the load decreased. 
As the superheat going to the low-pressure cylinder when the 
re-heaters were in use varied in the opposite way, that is, increased 
with decrease of load, these two variations tended to offset one 
another in their intluence on the engine efficiency. The tests with- 
out the re-heaters in use will then be the most valuable for showing 
the influence of the superheat of the high-pressure steam. The 
tests at full load show that engine A uses 218 British thermal units 
per indicated horse-power per minute with no superheat ; engine C 
of about the same size with 78 deg. superheat uses 239 British 
thermal units, and engine D with 98 deg. superheat uses 226 

British thermal units, a saving of about 9 per cent.; some of which, 
however, is also due to a better vacuum and better cylinder pro- 
portions. Engine B, a smaller engine, uses 267 British thermal 
units with 15 deg. superheat—which is practically the same result 
as that obtained from G, a still smaller engine, witha poorer 
vacuum Lut with 72 deg. superheat. In the test of D, with 98 deg. 
superheat the quality of the steam at release is 87 per cent., so 
that it is evident that when the jackets are not used a much 
greater superheat is desirable in order to prevent condensation in 
the high-pressure cylinder—probably at least 150 deg. will be 
necessary. Aneven greater superheat will be necessary to keep 
the steam dry in both cylinders, With the jackets in use and with 
98 deg. superheat the quality in the high-pressure cylinder at cut- 
off is 99 per cent., and at release is 94 percent. The advantage 
gained by superheating is, of course, greater in the smaller engines. 

The viriation of economy with engine load.—The engines B, C, E 
and K, were all tested at several loads so as to determine the effect 
of variation of engine load on the efficiency of the engine. In all 
the cases—engines C, E and K—where moderately superheated 
steam was admitted to both cylinders theimportant fact was brought 
out that the heat consumption per indicated horse-power is prac- 
tically constant through a range of load varying from one-half load 
to full load, and probably even to a considerable overload. The 
apparent exception in the better performance of engine C at half 
load is probably due to a better vacuum at that load. The general 
result was to be expected, because the effect of superheat is to 
reduce the amount of heat disappearing during admission, and, 
consequently, to permit the increased expansion at low loads to 
occur without excessive cylinder condensation. In engine B, with 
very small superheat of the admission steam, there is a slight 
decrease in economy as the load decreases from full load, and in 
the tests without re-heater, and consequently with no superheat 
in + to the low-pressure cylinder this decrease in economy is very 
marked, 

it is perhaps hardly necessary to emphasise the fact that the con 
stancy of heat consumption, referred to above, is in terms of the 
indicated horse-power. in all these engines the friction horse- 
power is low, and the mechanical efficiencies at the rated loads are 
high, varying from 91-4 per cent. to 94 per cent., and averaging 
93-2 per cent. The friction horse-powers were determined by 
taking cards with no load on the engine, but they really represent 
more than the friction of the engine proper, since they include 
some losses properly chargeable to the generator—such as the brush 
friction, the armature windage, the bearing friction of the arma- 
ture, and, in some cases, a low excitation of the field. Con- 
sequently, the real mechanical efficiencies of the engines are some- 
what higher than the quantities given in the table. 

The low friction of the engine causes the heat consumption per 
electrical horse-power to change a comparatively small amount as 
the load decreases ; the heat consumption per kilowatt per hour 





will be some 6 or 7 per cent. greater at half load than at full 
ad 


oad, 

Piston leakage.—The steam qualities at cut-off and release, 
given in lines 16 to 19 of the Table, show considerable variation in 
different engines running under practically thesameconditions. The 
reason for this variation is apparently not far to seek, and depends on 
a phenomenon to which but small consideration is generally given in 
the discussion of steam engine performances, This phenomenon 
is piston leakage. Most of the engines were tested when at rest 
for piston leakage, before the runs were made, and in no case was 
there any but slight leakage. It is probable, however, that a 
»iston which is quite tight when at rest will leak when running. 
The static leakage tests were made for a small number of piston 
positions, and did not ensure static steam tightness in every posi- 
tion. There is evidence, moreover, to show that, even if the 
piston is tight in every position when at rest, it may leak when in 
motion, owing to the breaking up of the oil film on the cylinder 
walls, If to the results of the leakage test of the piston is added 
the knowledge that an intelligent engineer has of the condition of 
the cylinders of which he has had charge, it is probable that a 
more accurate statement can be made as to the tightness of the 
pistons. From such data the following statements may be made 
as to the condition of the engines tested. Engine B, neither 
piston perfectly tight, but both in good condition, Engine C, no 
appreciable leakage. Engine D, both cylinders in very good con- 
dition. Engine E, high-pressure cylinder very good ; low-pressure 

iston had not worn down to maximum tightness, Engine F, 
ih cena cylinder had been scored a few weeks before test, 
and had not worn quite tight ; low-pressure cylinder unusually 
good. Engine H, high-pressure cylinder very good; both 
cylinders better than engine G. The above conditions, as known 
before the tests, will be found to explain most of the variations in 
steam quality to which reference has n made. For example, 
of the two similar engines E and F, the latter shows lower quality 
at cut-off in the high-pressure cylinder, notwithstanding a greater 
initial superheat—and this quality is seen to decrease throughout 
expansion, Leakage past the high-pressure piston readily accounts 
for this. In the low-pressure cylinders of these two engines the 
phenomenon is reversed, and the remarkably high — of the 
steam in engine F is presumably due to the unusually good con- 
dition of the cylinder. Similarly, comparing tests 22 and 21 on 
the exactly similar engines G and H under practically similar con- 
ditions, a marked advantage is seen in the quality of the steam 
during expansion in the high-pressure cylinder during the latter 
test—-a result to be expected from the known better conditions of 
that cylinder. These examples could be multiplied were it 
desirable. The effect of the piston leakages, when moderate, on 
the engine economy is not very great, since steam leaking by the 
high-pressure piston will be available for doing work in the low- 
pressure cylinder. 

Conclusions. —In summing up the general results of the tests the 
following conclusions appear to the writer to be justified when 
applied to large size, high-speed, compound, four-valve engines of 
common proportions. The jacketing of the high-pressure cylinder 
is of but little value when moderately superheated steam 
100 deg. Fah.—is used. Re-heating is probably a source of loss 
unless it superheats the receiver steam at least 30 deg. Fah., and 
is not fully effective unless it superbeats about 100 deg. Fah. In 
the latter case it may be expected to effect a saving of 6 to 8 per 
cent. of the total heat used per indicated horse-power. Jacketing 
the low-pressure cylinder is shown by the steam qualities during 
expansion in the low-pressure cylinder to be unnecessary, and, 
therefore, undesirable when the re-heating is effective. The 
effect of admitting moderately seh er | steam to both the 
high-pressure and low-pressure cylinders is to keep the heat con- 
sumption per indicated horse-power practically constant through- 
out a considerable range of loads—from half-load to about one- 
quarter overload. The variation within the ordinary limits of the 
ratio of stroke to diameter in large size engines of the same 
power when using moderately superheated steam, does not have 
any marked effect upon the economy of the engine. The size of 
the engine is an important factor in determining its efficiency. 
The engine G has about 10 per cent. greater heat consumption per 
indicated horse-power than K, which is three times larger. 

Mr. C. V. Kerr felt convinced that the reheater would 
again come into favour with the general use of superheated 
steam. When used-with saturated steam, the trouble is 
that sufficient reheating surface cannot be put into the 
reheater. In the 5000 horse-power engines in the Water- 
side station at New York, tests showed that both jackets 
and reheater, either together or alone, were practically 
useless throughout the working range of load. But with 
superheated steam it is different; with 200 deg. of super- 
heat, the initial heat, and a reheating receiver having an 
adequate amount of surface, it is possible to get enough 
superheat to keep down condensation to the point at 
least of cut-off. A comparison of twenty-eight tests in 
the paper shows that the lowest steam consumption— 
11°571b. per indicated horse-power—was obtained with 
the highest superheat at the regulator, and 60deg. of 
superheat at the low-pressure admission, and perhaps 
with a vacuum lower than the average. 

Mr. George I. Rockwell said that the principal feature 
of the reheater—but which the author had overlooked— 
is that it increases the power of the engine beyond all 
proportion to its cost. It will increase it from 10 to 
15 per cent. by building up the pressure in the receiver if 
the superheating surface is sufficient. Even if it does 
not increase the economy of the engine, it does not 
decrease it under proper conditions. 

(To be continued.) 








LETTER WEIGHT.—We have received from Callenders Cable Com- 
pany several letter weights consisting of short lengths of armoured 
cable, enclosed in brass cases, and glazed ; and a flexible steel 
ruler graduated in centimetres and inches. A strip of corrugated 
rubber riveted on its, back prevents the scale from slipping on the 
paper if used asa ruler. Its flexibility allows it to adjust itself to 
the curved surface of a book —a ledger, for example. 


NavaL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Engineer captains: W. Sharp, 
to the Exmouth for service with Home Fleet ; J. H. Adams, to the 
Vengeance, for service with the China Fleet ; J. E. Hurst, to the 
Tamar, additional for Fleet Reserve duties. Engineer com- 
manders: J. W. A. Parrott, to the Vengeance ; H. Abbott, to the 
Wildfire for the Immortalité ; J. H. Watson, to the Albion on 
recommissioning ; J. B. Butcher, to the Fire Queen for the Latona; 
A. Hart, to the Fire Queen for the Britannia es H. W. 
Metcalfe, to the Thames for the Forth. Engineer lieutenants: §. 
Rider, to the Hermes; W. B. Hall, to the Albion on recommission- 
ing; L. J. Stephens, to the Pembroke for the Scylla ; H. Basson, 
to the Euryalus for Ringarooma ; H. R. Batchelor, to the Fire 
Queen for the Barham ; J: Hamilton, to the President for service 
at the Admiralty ; G. H. Starr, to the Pandora ; C. G. Taylor, to 
the Racer for the Osborne College ; P. G. Drake, to the Vivid for 
the Cambrian ; P. Pollard, to the Vivid for the Liffey. Engineer 
sub-lieutenants: A. H. A. Dowman and T. H. F. Dampier-Child, 
to the Albion; W. E. Carter, to the Duncan; G. J. Mathews, to 
the Revenge. Chief artificer engineer: T. J. Wells, to. the Defi- 
ance for the Ferret. Artificer engineers: S. J. Venning, to the 
Vivid, additional for the Dasher; F. W. Baker, to the Bedford ; 
J. H, Seymour (acting), to the Donegal. 


THE BRADFORD EXHIBITION. 
No. I.* 


In the ordinary system of weaving, the loom stops 
automatically when the weft breaks or becomes ex- 
hausted. The weaver must then take out the shuttle, 
remove the empty bobbin, replace it by a full one, again 
insert the shuttle and re-start the loom. Hence, one 
great disadvantage of the ordinary loom is the attention 
required, and the loss of time resulting from the method 
of intermittently supplying the weft to the shuttle in 
comparatively small quantities at atime. Theoretically, 
it would appear possible to overcome the difficulty by 
supplying the weft in bulk from a large ball of consider- 
able weight, and several attempts, as in the Stell and 
Seaton looms, have been made to accomplish this, 
without, however, meeting with much practical success. 
It is important not to interfere with the other motions of 
the loom, and the practical solution of the problem would 
seem to lie in the direction of automatically changing the 
smaller weft supply. All previous inventions relating to 
automatic weft supply have had for their object the 
changing of the cop or bobbin in the shuttle whilst the 
loom is in motion. A serious objection to this method is 
the extremely short space of time in which the change 
has to be made, the necessary operations having to be 
performed during the brief period of dwell when the 
crank passes the front centre. Hence, in the Northrop 
and other looms of this type, it has been found desirable, 
in order to allow sufficient time for the change, to run at 
a slower speed than usual, and this, of course, materially 
reduces the gain derived from automatic action. The 
Hattersley loom, on the other hand, is not subject to this 
defect. It is of the ordinary one-shuttle type, so con 
structed that on failure of weft the loom stops, the spent 
shuttle is ejected and replaced by a full one, and the loom 
re-started automatically. The complete cycle of opera- 
tions involved in the change is effected in 2} seconds, 
the total time thus occupied in a day of 10 hours being 
about 5 minutes. 

As will be seen from the perspective view, Fig. 1. page 32, 
a@ miugazine or hopper, capable of containing a number of 
shuttles of ordinary pattern, is fixed to the breast beam of 
the loom. As the weaver comes round, the spent 
shuttles are re-charged with the ordinary cops or bobbins, 
and the magazine refilled. The necessary movements 
for replacing the spent shuttle by a full one from the 
magazine are obtained by cams fixed on a sleeve, which 
runs loose on the low shaft of the loom. A “ feeler” is 
arranged to touch the weft on the spool or cop in the 
| shuttle, and when the supply of weft is nearly exhausted 
the loom is stopped by a modification of the ordinary 
weft fork mechanism set in action by the feeler. When 
the loom is stopped the sleeve is automatically coupled 
by means of a clutch motion to a spur wheel driven from 
the loose pulley, and this causes the cams successively to 
perform their respective functions. 

The weft feeler and self-acting stop motion are shown 
in Figs. 2,3,and 4, page 31. A slot is cut through the front 
plate of the shuttle-box, and another corresponding to it 
through the grooved side of the shuttle. When the 
shuttle is in the box—Fig. 3a—the slots come opposite 
each other, and just as the slay completes its movement 
the feeler A enters the shuttle B, coming in contact with 
the weft on the spool at each alternate revolution of the 
loom. So long as weft is present in sufficient quantity, 
the feeler is pushed back, carrying with it, by means of a 
pin engaging in a slot, the small crank C. Mounted on 
the same spindle as C is the finger D, which controls the 
movement of the tumbler lever E. Under pressure of 
the coiled spring seen in Fig. 2 the tumbler then takes up 
the position shown in Fig. 8a, the back end being raised, 
and by means of a projecting stud the catch F is lifted 
clear of the notch on the weft hammerG. This takes the 
form of a bell crank worked by a cam H, fixed on the 
bottom shaft of the loom. The weft hammer G is in 
contact with the tumbler E, and its motion is so con- 
trolled that on the return stroke it raises E clear of the 
finger D, which, together with the feeler A, is, under 
spring pressure, restored to the forward position, ready to 
again feel the weft in the shuttle. The work is thus per- 
mitted to proceed until, the weft having been sufficiently 
reduced, the feeler A and finger D are not pushed bac 
far enough to enable the latter to clear the tumbler E. 
Consequently, as the catch F is not raised, it is caught 
and drawn forward by the hammer G. The catch is 
pivoted on a pin in the end of the lever H—Fig. 4—which, 
coming in contact with the finger I, gives motion to the 
two-armed lever J—Fig. 3—and at the same time pushes 
the setting-on handle K out of its retaining notch, 
thereby stopping the loom. The lever K is twisted and 
made in the form of a spring, which, when released, 
forces the belt upon the loose pulley by means of the 
usual lever and belt fork. The finger I—Fig. 2—is in 
contact with the setting-on handle by the short arm L 
and stud M, so that I is clear of the lever H when the 
loom is at rest, and is not dropped into gear until the 
handle is placed in its active position. This prevents the 
starting of the re-shuttling motion by any inadvertence 
on the part of the weaver when the loom is at rest. 

The movement of the lever J, transmitted through the 
rod N, puts the clutch mechanism in and out of gear in 
the following manner—Tligs. 5 and 6:—One arm of a 
bell-crank lever O takes the form of a stop finger, which, 
as just described, is raised by the feeler mechanism 
through the medium of the N when the supply of 
weft runs short. The sleeve P, loose upon the shaft, is in 
close proximity to the spur wheel Q, driven by pinion fixed 
on the boss of the loose pulley. Projecting from a disc on 
the sleeve is a rim R, having twelve indents or notches in its 
circumference. Mounted loosely upon the sleeve is a lever 
S, having an elongated hole through its central boss to allow 
the necessary movement for inserting or withdrawing the 
nose T from the notched rim. The opposite end of S§ is 
coupled by a helical spring to the clutch lever U, which is 





* No. I. appeared June 24th 
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pivoted upon a stud V fixed in the disc, and which | The cams, which are shown detached in Fig. 7a, work as | the feeder, which places it in the shuttle-box, and at once 
carries at its other extremity a projecting pin W. | follows:—No. 3, by means of rod X, raises the box front | returns to its resting position. I.astly, cam No. 1] 
So long as this pin is in contact with the stop finger 0, | clear of the shuttle—Fig. 8. No. 2 then, by its connec- | re-starts the loom by placing the belt on the fast 
the nose T remains out of gear. When, however, the | tions Y, ejects the spent shuttle—Fig.9. No. 4 now | pulley. 

wes, O is raised clear of the pin W, the clutch lever, | operates the feeder Z, which takes a full shuttle from the Messrs. Hattersley’s automatic loom has already b2en 
under the influence of the helical spring, presses the nose magazine and places it in the shuttle-box—Fig. 10. The | very extensively adopted in Lancashire, and they now 
T against the rim, causing it to engage in the first indent magazine is constructed with a false bottom, on which | claim to have succeeded in rendering it as well adapted 
which passes. The sleeve is then driven from the | the shuttles rest one upon another. When a change of | for woollen goods as it has proved to be for cotton. It 
belt running on the loose pulley, and the cams secured | shuttle has to be made, the feeder is pushed back slightly | certainly appeared to work satisfactorily on the occasion 
upon t actuate the self-shuttling mechanism—Fig. 7. | and with it the false bottom. A shuttle then drops upon of our visit to Messrs. Hattersley’s stand at the Bradford 
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Exhibition, and we venture to think that the above de- 
scription of its very ingenious mechanism cannot fail to 
be of interest to our readers. 

The automatic principle is engaging the attention of 
many of the leading makers, and Messrs. D. Sowden 
and Son, of Shipley, also exhibit several looms for 
weaving dress goods fitted with their patent shuttle- 
changing device. 

In addition to the textile industry, Bradford is also the 
most important centre of the dyeing and finishing trade 
in the country, not only in regard to magnitude, but 
to the degree of scientific development to which it 
has attained. Here there is, unfortunately, not a 
single exhibit—partly due, perhaps, to the limitations of 
space. There are in the city several makers of dyeing 
and finishing machinery, the best known being Messrs. 
J. W. Knowles and Co., of Manningham, who, however, 
are only represented by their patent beaming machine, 
for winding the yarn as it comes from the spinner upon 
the warp beam of the loom. 

Probably one of the chief object-lessons to be learnt 


from the Exhibition by the Bradford millowner is the | 


desirability of paying more serious attention to the ques- 
tion of electric driving. The arrangement of many mills 
in the district has been due to a process of gradual 
extension, generally on a restricted site, and it frequently 
happens that power has to be transmitted round awkward 
corners and in inconvenient directions, which could be 
negotiated electrically in quite an ideal manner. The 
Bradford manufacturer, who has a keen eye for profits, 
and is not slow to adopt any means of cutting down 
expenses, has, strange to say, done very little in this 
direction. A practice which, unfortunately, prevails to 
an almost incredible extent may, perhaps, partly aecount 
for this. - When a millowner contemplates an improve- 
ment or extension of his power-producing or transmitting 
plant, involving, it may be, an expenditure of several 
thousand pounds, he usually places the matter in the 


hands of his engine-tenter, against whose judgment there | 
is subsequently no appeal. This man, as a rule, has had | 
little mechanical training or engine works’ experience, and | from 














Fig. 1 


instances ensued, and that the most economical condi- 
tions of working are not so generally attained as they 
ought to be. To this the recent action of the 
Bradford Dyers’ Association stands out in marked 
contrast. The Association comprises most of the 
large firms of dyers in the locality, and the power arrange- 
ments at the whole of the works concerned -have been 
placed in charge of an expert engineer of considerable 
experience. Under his direction many sweeping changes 
have been effected, including the introduction of motor 
driving on a rather extensive scale, from which it is 
known that a very large increase in efficiency and 
economy has resulted. The enterprise of a loeal firm, 
the Phenix Dynamo Company, Limited, which has 
lately taken up the manufacture of polyphase machinery 
in a large way, is most commendable. It is showing a 
number of applications of three-phase motor driving to tex- 
tile machinery, operated from a motor generator set at its 
own stand. The last-named machine receives continuous 


| current from the city supply mains, and at a speed of 


1000 revolutions per minute has an output of 15 kilowatts 
at 200 volts, with a periodicity of 50 cycles. From this 
the looms at Messrs. Hodgson’s stand are driven by two 
motors of 14 and 2 horse-power respectively, the 
beaming machine exhibited by Messrs. J. W. Knowles 
and Co.,and the countershafting, gearing, clutches, &c., 
at Messrs. Croft and Perkins’ stand, being coupled to 
motors of 3} horse-power in each case. 


advantages resulting from the absence of shafting, 
the small size of the motors, and the ease with which 
they may be disposed in any convenient position, cannot 
fail to commend themselves even to the casual observer. 
The Phenix Dynamo Company also exhibits a neat form 
of portable electric drill for deck-plate drilling in ship- 
yards, and a new type of sensitive drilling machine 
which it has recently put upon the market. The 
latter is capable of taking a drill from jin. to jin. 


diameter, and being motor-driven through a friction | 


free 
This 


pinion, is 
«ec. 


friction 
helting, 


leather-faced 
shafting, gearing, 


and 
any 


plate 


oftener than not has risen from the ranks of fireman or | permits of great simplicity and stiffness in the design, 


cleaner. 
the whole range of steam engineering is accepted in 
preference to the best expert opinion obtainable. It is 
needless to state that much costly blundering has in many 


Nevertheless, his dictum on any subject within | 


and a wide range of speed can be obtained. The only 
connection required is the flexible wire used for an 
ordinary incandescent lamp. In _ conjunction with 
Messrs. Bever, Dorling and Co., Limited, of Bowling 


| well-made tools, with some American 


The installation, | 
although not large, should prove instructive, as the | 


Ironworks, the Phenix Dynamo Company shows in 
operation a three-throw ram pump for boiler feeding, 
driven from a 10 horse-power direct-current motor by a 
raw hide pinion gearing into a large spur wheel on the 
pump shaft. 

Although the manufacture of machine tools is an 
industry of considerable importance in the district, only 
two firms have exhibits. Messrs. J. Parkinson and Son, 
of Shipley, who have secured a reputation not only for 
first. class workmanship, but also for great originality of 
design, have an interesting display. Their 8}in. heavy 
cutting or high-speed lathe is constructed on entirely 
novel lines. It is driven by a special direct-current 
motor incorporated in the fast head, and embodies a 
number of special features worth careful study. Messrs. 
Ward, Haggas and Smith, of Keighley, show a number of 
tendencies in 
design, but worked out on lines in keeping with recent 
developments in this country. A new rack-driven shaping 
machine deserves special notice, and all the tools are 
shown at work, running from a motor by Mr. C. Webster, 
of Bradford. 

Mention should be made of a fine collection of power- 
transmitting apparatus brought together by Messrs. 
Croft and Perkins, of Bradford. By means of a cleverly 
contrived arrangement of their friction clutches various 
methods of driving may be shown in operation, the 
necessary power being furnished by a three-phase motor, 
as already explained. 

Another Bradford firm, the United States Metallic 
Packing Company, Limited, has a striking show of its 
specialities, including a portable electric drill in opera- 
tion. The motor being arranged on gimbal joints on 
a special swivelling carriage, ‘the drill may be worked in 
any position by means of an ordinary rigid shaft sliding 
in a long key-way. 

An inspection of the machinery portion of the Exhibition 
leads to the opinion generally expressed that, although 
good so far as it goes, it is much to be regretted that 
there is not more of it, and that no endeavour has been 
made to secure a complete sequence of the machinery 
used in the Bradford trade. But as an advertisement 
for the chief productions of the city the Exhibition will 
prove a great success, for undoubtedly the Bradford 
manufacturer has at last brought his wares to an unrivalled 
state of perfection, 
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THE INTERNATIONAL EXHIBITION AT 
ST. LOUIS. 
(By our Special Commissioner.) 
No; ¥I.’ 
An excellent idea of the character of the structural 
work of these buildings can be obtained from the 
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segmental pieces about 5ft. apart, and spiked to these 
again were 2in. by 4in. uprights bent to the curve or 
entasis of the column and forming the support for the 
staff covering. Columns of dft. diameter have four posts 
4in, by 4in., connected by lacing planks. The segments 
are 18in. apart vertically, with uprights 2in. by 4in. bent 
to the vertical contour of the column and wrapped with 
expanded metal. Arches are framed to the required out- 
lines with 2in. scarf boards 
doubled. 

The Varied Industries Build- 
ing has fifty columns 60ft. high 
and 6ft. diameter. A full-sized 
wooden model was first made 
and then cut {into four lengths, 
each of which was divided 
lengthwise into three segments, 
making twelve segments for the 
complete column. In these the 
“ staff’ segments 
and after being attached to the 
timber framework above de- 
scribed the joints were care- 
fully plastered. The resulting 
appearance is most successful. 
In one case a column 8Sft. dia- 
meter and 80ft. long was cast 
in “staff” in one piece, but 
this method was found to be 
too expensive. 

Another example of special 
construction is afforded by the 
Festival Hall, which stands on 
the elevated ground overlooking 
the Grand Basin. This beautiful 
structure contains the concert 
hall—with the largest pipe- 
organ ever built—and smaller 
music rooms. It is circular in 
plan, connecting at the rear 
with a rectangular building 


were cast, | 





been filled in, and a very substantial substructure was 


required below the floor level of the building. The 
foundations of the main posts are of trestle framework 
resting upon concrete foundations. 

The l’estival Hall is flanked on each side by a curved 
colonnade, with fourteen statues representing the fourteen 
States which now comprise the original territory of the 
“Louisiana Purchase.” This colonnade is 800it. long, 
with a radius of 500ft., and is terminated at each end by a 
pavilion. 

Correction.—In the article in THz EnerneEr of June 
17th it was stated—p. 618—that the current for decora- 
tive lighting is furnished by the Union Electric Light 
Company. This is an error, all the current for all 
purposes being furnished by the Exhibition power plant. 
The original intention was to have 6000 kilowatts 
furnished by the above company, but when the power 
plant actually materialised it was found to be of ample 
capacity to meet all requirements, and the contract with 
the Electric Lighting Company was therefore cancelled, 








LONGEST NON-STOPPING RAILWAY 
RUN IN THE WORLD. 
3y CHARLES Rovs-MARTEN. 

Amone the many brilliant novelties which the Great 
Western has given under its present general manager 
and superintendent, Messrs. J. C. Inglis and J. Morris, 
one of the most striking came into operation on the Ist 
inst. It consists in the establishment of two regular 
daily runs of 2453 miles without an intermediate halt. 
The new morning express to Plymouth, Truro, Falmouth, 
and Penzance, which leaves Paddington at 10.10 a.m., 
and the corresponding up train each performs the run 
between Paddington and Plymouth without stopping 
anywhere between those two points. It will be 
observed that this leugth of run without stop greatly 
exceeds any other ever regularly done by any railway in 
this country or elsewhere. The one which most nearly 
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Fig. 1C-CONSTRUCTION OF DOME 


engravings which we publish. Fig. 12 shows the scaffold- 
ing at one of the corner pavilions of the electricity build- 
ing. The elaborate and beautiful decorative work of the 
architectural treatment is worth praise. Something has 
already been said as to the complicated construction of 
the skeleton framing required to support the architec- 
tural details and the decorative work. In the framing 
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Fig. 1—POSTS OF FESTIVAL HALL 


for columns it was required that columns 8ft. or more in | 
diameter should have a central support of four timbers | 
Gin. by 6in., strongly bridged and trussed together on all | 
four sides, and strengthened diagonally by struts 3in. by 
4in. and fin. steel rods, the struts being bolted together 
at their intersections. On these posts were spiked | 





* No, V. appeared July Ist. 
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170ft. long and 63ft. wide. 
It is 180ft. in diameter, 
and the height above the 
floor level is 225ft. It ‘ 
has a great domed roof, 
which is of interest from 
the character of its con- 
struction. 

There are four piers in 
the auditorium, each of 
which encloses two posts 
supporting the ends of 
four trusses, forming a 
rectangle. The main 
support of the timber 
skeleton of the dcme consists of a series of five super- 
imposed sets of trusses, each set forming a rectangle and 
being set diagonally upon the set below. This arrangement 
will be clearly understood from the small plan in Fig. 10 
and the cross-section of the dome. The trusses of the 
several sets are as follows :— 


Span. Depth. 

ft. in. ft. in. 
First set, A... 69 0 12 0 
Second set, B ... 50 $..... <ae:0 
Third set, C ... a re Ba 
Fourth set, D ... Wasa < aco, are 
Fifth set, E .. we Ve ee 


These trusses form the support of the system of posts 
supporting polygonal rings of purlins carrying the rafters 
of the dome. The weight of roof and ceiling rafters, 
furring, staff, plaster, sheathing, &c., is 47 lb. per square 
foot of area covered. The trusses, purlins, posts, and 
bracing of the dome weigh 36 lb. per square foot of area 
covered. 

‘he main posts of the building are composed each of 
four timbers 10in. by 10in., spaced to form a post 3ft. 6in. 
square, with diagonal lacing planks spiked across each 
side. Some special posts have two additional timbers, 
4ft. 6in. from the others, making a section 8ft. by 3dft., 
with diagonal planks spiked across, as shown in Fig. 11. 


| The building is erected over a deep depression that had 
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Fig. 12—ELECTRICITY BUILDING 


approaches it comes in a relatively bad second, although 
even that has hitherto been unequalled by any other rail- 
way in the world, viz., Paddington—Exeter and vice 
versd, 1933 miles. 

It is true that this new nuon-stopping run has occa- 
sionally been surpassed in special cases as an exceptional 
feat, e.g., by the London and North-Western from Euston 
to Carlisle, 299 miles ; and to Holyhead, 264 miles. But 
apart from the fact of the exceptionality and rarity of 
these London and North-Western performances, there is 
a vast difference between the regular speeds of the runs. 
The London and North-Western average speeds from 
Euston to Holyhead and Carlisle were only a little over 50 
miles an hour. The booked start-to-stop speed of each 
of the Great Western 2453-mile runs is no less than 55°6 
miles an hour, notwithstanding the necessity to slow 
down to 15 miles an hour through Bath, to 10 miles an 
hour round Bristol, to 5 miles an hour through Exeter, 
and to 15 miles an hour along the 14 mile of single line 
through the five tunnels near Dawlish; also to climb 
such grades as 1 in 48 and 1 in 48, and to slacken down 
the corresponding descents. As a partial set-off the 
greater portion of the distance is exceptionally easy. 

But the Great Western has not only instituted these two 
new 2453 mile non-stopping runs, it also retains separately 
its four longest runs, which still continue longer with asingle 
exception than any done elsewhere ir. the whole world, viz. 
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193} miles between Paddington and Exeter, while one of 
these is quickened to an average start-to-stop speed of 
56°7 miles an hour; the other three remaining at the 
average of 55°3 miles an hour. Clearly there is nothing 
like this anywhere else in the world in the shape of 
runs ofsuch immense length at such high speeds. The 
nearest is that of the London and North-Western from 
Wigan to Willesden, 188} miles, but that is booked at only 
50°7 miles an hour, while the occasional run of the 
American boat express from Euston to Edge Hill, 192} 
miles, in 8 h. 45 min., averages no more than 50°8 miles 
an hour. In Europe and America the Great Western’s 
bookings of this summer are utterly unapproached. Thus, 
in combined high speed and length of run without stop, 
the Great Western is facile princeps—* first and the rest 
nowhere.” ; 

Although the new non-stopping express did not begin 
to work regularly as a passenger train until the Ist inst., it 
was run on the previous day, June 30th, as a special—for a 
“preliminary canter” in fact. The normal load of six eight- 
wheeled bogie coaches, one being a dining car, was taken, 
and the tare weight behind the tender was officially stated 
at 142tons, but being, according to other official figures, 
155 tons empty, which, with passengers, staff, luggage, 
and stores, would make the total loaded weight consider- 
ably in excess of 160 tons. The engine was No. 3433, 
City of Bath, having inside cylinders 18in. by 26in., four- 
coupled 6ft. 8in. wheels, leading bogie, wagon-top boiler, 
with 1818 square feet of heating surface, and 18€ lb. 
working pressure, Belpaire fire-box. It was the same 
engine that took the Prince of Wales special last year, 
and, as then, was driven by Burden, Inspector Greenaway, 
M.V.O., being also on the footplate. There was no idea 
of record-breaking or of extreme speed. The end kept in 
view was the accomplishment of the 245} miles run at 
the 56°7 miles an hour each way, with the utmost ease 
and comfort to the passengers, at as uniform a velocity 
as possible. This, it will be seen, was very effectually 
realised. 

Though no special effort was put forth, it was inter- 
esting to note how soon a speed of 60 miles an hour was 
attained after the start; it was, in fact, reached by the 
end of the third mile. It then soon rose to 65, and 
thenceforward our rate may be said to have kept steadily 
between that point and 69, seldom falling below 
the one or exceeding the other. We passed Slough 
(18} miles) in 19 min. 11 sec. The distance of exactly 
4 miles from Slough to Taplow was covered in 8 min. 
21 sec., that length being almost on a dead level, falling 
faintly at first, rising as faintly at the end. Throughout 
the 63 miles between Maidenhead and Twyford there is a 
constant slight ascent at lin 1820. This distance we did in 
5 min. 59 sec. From Twyford to Reading, 5 miles exactly, 
the first half on a faint rise, the latter half on a similar fall, 
occupied 4 min. 22 sec.,and the 17 miles 9 chains from 
Reading to Didcot took 15min. 34sec. This will show 
the singular evenness of the pace over the first 53 miles. 
The next 24} miles to Swindon occupied 23 min. 15 sec., 
the up-grade, although still mild, being slightly steeper 
than before. The Cricklade Bridge, which was so 
formidable an obstacle during the fast running of the Ocean 
Specials, was no longer under repair, and we ran to the 
Swindon passing without check, the time for the 77} miles 
from a being 73 min. 24sec. Only a moderate 
speed was done down the Wootton Bassett and Box 
banks, the train being already well ahead of time. We 
slowed through Bath (106 miles 70 chains) in 102 min. 4 sec. 
from Paddington; passed Bristol East, 117 miles, in 
113 min. 41 sec. from the start, and Pylle Hill Junction, 
118 miles 33 chains, in 116 min, 42 sec., slackening to 
10 miles an hour round the Bristol avoiding line. We 
passed Taunton dead slow by means of the other» voiding 
line in 161 min. 14 sec. for the 163 miles. The lowest 
point touched ascending the Wellington bank, {mostly 
at 1 in 80, 1 in 81, and 1 in 90, was exactly 40 miles an 
hour. Exeter was reached in 3h. 14min. 23sec. from 
Paddington ; we slackened to 7 miles an hour through St. 
David’s Station. Then came the level run to Newton 
Abbott, with the customary slowing on the single line 
through the five tunnels near Dawlish. So far all had 
been plain sailing, but the Dainton bank, some at 1 in 48, 
had now to be faced. Mr. Churchward’s engine, however, 
made no difficulty at all of this, but climbed to the 
Dainton summit without ever going slower than 30 miles 
an hour. Plymouth North-road was reached in 
4h. 23 min. 58 sec. from Paddington, or 62 seconds under 
booked time, all the steeper grades having been 
descended at very easy speed. I do not hesitate to say 
that the journey could well have been accomplished in 
half an hour less, or a substantial increment of load 
could have been taken in the time we made. 

At Plymouth No. 3450, Swansea, came on, and the 
run of 54 miles thence to Truro, the whole distance 
being a series of excessively steep up gradients and of 
falling grades too steep and curved to warrant high 
speed being run down them, was done in 82 min. 2 sec. 
Finally we reached Penzance in 6h. 45 min. 54sec. from 
London, considerably the shortest time in which that 
journey has ever been made. 

On the following day I returned from Penzance to 
London by the corresponding up train, the first of these 
new expresses which had yet run in the regular course. 
No. 3450, Swansea, which is one of Mr. Churchward’s 
improved “Camel” type, with 5ft. 8in. driving wheels, 
four-coupled inside cylinders, 18in. by 26in.,. wagon-top 
boiler and Belpaire fire-box, was again the train engine. 
The journey to Plymouth calls for no special comment. 
It was made with consummate ease one minute under 
booked time. At Plymouth, where City of Bath and 
Burden again took charge, the real interest began, and 
this was well sustained throughout, although through an 
unlucky mischance the run was not accomplished, as 
intended, without any intermediate halt. Up the 
Hemerdon bank, which rises at 1 in 41 for 2} miles con- 
tinuously, the lowest speed was 22 miles an hour, while 
up the later and steeper, but shorter, length of 1 in 40, 
our lowest was exactly 30. Just outside Exeter Station, 





unfortunately, we were blocked by a train that had 
been permitted to remain on the line which we had to 
take, and the consequence was first a slow to walk- 
ing pace, and then a dead stop for 38min. 48sec., and as 
the result a delay of 6min. From Exeter to London, 
however, all went well, and the run of 198} miles was 
accomplished in 185 min. 16sec. The actual run from 
start to stop, z.e., from the signal stop, 194} miles from 
London, was 3h. 7min. 28sec. The ascent of 20 
miles from Exeter to the Whiteball summit occupied 
22 min. 48 sec., and the 30 miles 63 chains from Exeter 
to Taunton, 32 min. 8sec. Steam was shut off, and the 
speed kept under all the way down the Wellington bank, 
butahigh rate was maintained along the subsequent level to 
Bristol—Pylle Hill Junction—which was passed in 73 min. 
88 sec. from Exeter, bow miles. Up the bank, at 1 in 100, 
through the Box Tunnel we maintained 55 miles an hour, 
and up the Wootton Bassett bank, which is on the same 
grade, our rate never dropped below 62 miles an hour. 
The time from passing Swindon at full speed to arrival 
at Paddington was 68min. 29 sec., which a year ago would 
have constituted an absolute record, but which has since 
been surpassed on occasions innumerable, and which was 
beaten by nearly 9 minutes on the record run of May 9th. 
But owing to the absence of the Cricklade Bridge 
obstacle, our time from passing Swindon to passing 
Dideot was actually shorter on this occasion than 
that by 21 seconds, although the speed was much lower 
in this latter case, when the time from Swindon to 
Dideot was 19 min. 10sec., Dideot to Reading 14min. 2sec., 
Reading to Slough 14 min. 37 sec. Speed was eased 
down 10 miles from London, and the final 9 miles in 
occupied close upon 12 min. Our arrival at Paddington 
was 7 min. 23 sec. before time, or 6h. 52 min. 37 sec. from 
Penzance, 4h. 18 min. 49sec. from Plymouth North-road 
—4h. 15 min. 17 sec. actual travelling time ; that is to say, 
including the dead stand near Exeter. 

The double performance altogether may be characterised 


as a very good one, even though the load was by no means, 


heavy. It must, however, be borne in mind that it was 
equivalent to a train of 320 tons behind the tender if 
drawn by two engines, as is so often seen elsewhere. 
Judged on this basis, the load per engine was not a bad 
one, especially in view of the enormous length of run and 
of the high average speed which was sustained through- 
out. I do not like to close without expressing my cordial 
acknowledgments to the general manager, the superin- 
tendent, and the assistant superintendent of the line, for 
the courteous facilities they afforded me in my observa- 
tions, and for the hospitable entertainment which they 
accorded to all their guests on the occasion. 








THE SURVEY OF TIDES AND CURRENTS 
IN CANADIAN WATERS. 


At the meeting of the British Association held in 
Montreal in 1884 a resolution was adopted calling the 
attention of the Dominion Government to the importance 
of having continuous tidal observations made in the St. 
Lawrence and other Canadian tidal waters in order that 
reliable tide tables might be published for the use of the 
navigation. This recommendation was backed up by 
the masters and officers of vessels engaged in the naviga- 
tion of the Gulf of St. Lawrence and of the waters on the 
Atlantic coast of Canada, by whom it was also shown 
that the serious loss of life and property due to ship- 
wrecks constantly occurring was in a great measure owing 
to unknown currents, which were the cause of great 
anxiety and danger. ‘The Minister of Marine also showed 
that in the eighteen years from 1870 to 1887 the aggre- 
gate loss of property was over 50 millions of dollars and 
4308 lives, a large proportion of which loss was due to 
imperfect knowledge of the tides and currents. 

It was not, however, until the year 1894 that the work 
of surveying in the St. Lawrence was actively taken up 
by the Marine Department, and tidal and current ob- 
servations were commeficed. Mr. W. Bell Dawson was 
then appointed officer in charge of the survey, and a 
series of tidal observations were made and tide gauges 
fixed at various points in the river and gulf of the St. 
Lawrence. Since then reports have been issued each 
year by Mr. Dawson, giving the results of the survey, of 
which the one for last year has recently come to hand. 

Sufficient tidal data have now been obtained to enable 
the Marine Department to issue reliable tide tables for 
the ports of Halifax, Quebec, Charlottetown, Picton, and 
Saint Paul Island. 

The report for 1902 dealt almost entirely with the 
tides in the Bay of Fundy, concerning which considerable 
misapprehension appears to exist, as in standard books 
of physical geography the range in the bay has been given 
as exceeding 100ft. Mr. Bell Dawson reports that 
although his observations and survey show that the 
range is remarkably great, yet it has been much exagge- 
rated. The greatest range he found occurred at Noel 
Bay, and at Cobequid Bay at the head of Minas Bay, and 
in Cumberland Basin. The range in Noel Bay at spring 
tides is 50}ft.; at Horton Bluff, 48ft.; Cumberland Basin, 
45}ft. From the lowest level of low water to the level of 
the highest tide ever known, which occurred in 1869, the 
difference was 53ft. 

The last report, that for the survey carried out during 
1908, relates to the currents on the south-eastern coast of 
Newfoundland, and the amount of indraught into the 
larger bays on the south coast. The purpese of this 
survey was to ascertain what currents the European 
steamships navigating to and from Canada might expect 
while passing this coast at a reasonable offing. 

From the last report of the Hydrographer of the Ad- 
miralty recently issued it appears that one of the Govern- 
ment surveying vessels was also engaged during last 
summer in carrying out soundings on the north coast of 
Newfoundland, immediately off the eastern approach to 
Relle Isle, to aid vessels in finding their position in the fogs 
that are of such frequent. occurrence’ in this locality. 





This survey, however, was much hindered by the unusual 
prevalence of icebergs, of which 150 were sometimes 
in sight at one time. 

For the purpose of obtaining the set of the currents into 
the bays which intersect the south coast of Newfoundland, 
the Canadian surveying vessel was anchored and the 
direction of the surface currents was obtained by wooden 
floats weighted sufficiently to bring their surface awash 
with the water; and of the underecurrént by means of a 
fan made of two sheets of galvanised iron passing through 
each other at right angles, and attached to a length of 
patent sounding wire. This float was 26in. deep and 18in. 
wide, and weighed 16 lb. The depth was measured by a 
patent sounding machine. This simple appliance proved 
very serviceable in showing the direction of the under- 
current at any depth. The inclination of the supporting 
wire also gave a close estimate of the speed by means of 
a formula determined by experiment, the angle of inclina- 
tion being measured by a clinometer. For example, an 
angle of 74 deg. from the vertical denoted a current of 
1:20 knots. It appears that the fishermen on the Banks 
are in the habit of using the same method for estimating 
the velocity of the current. Ina strong current on the 
Ballard Bank it required 30 fathoms of line with a weight 
on the end to reach to a depth of 12 or 13 fathoms, the 
angle in this case being 67 deg. from the vertical, repre- 
senting a velocity of 0°91 knot. 

It was found that the surface currents generally 
extended down to five fathoms without more than two 
points of change, but below this the direction became 
different. The speed of the current was measured by a 
current meter registering electrically on board the vessel 
and read every half hour, The meter was supported by 
a line carried completely over the steamer through 
pulleys fitted with patent sheaves, with a water 
anchor on the opposite side. By this means the 
whole apparatus was not seriously disturbed by the 
rolling of the steamer, and with this arrangement the 
meter could be used to advantage in waves 6ft. to 8ft. 
high, and 50ft. to 80ft. long, which was the usual 
proportions. 

One rather remarkable result was obtained from these 
observations, showing the variation in the direction of 
the surface and deep-water currents. Generally the 
flood was deeper than the ebb, being quite strong ata 
depth of 15 fathoms, whereas the ebb was weak, and 
sometimes not even felt at all below 10 fathoms. The 
tidal current invariably strengthened at half-tide, the 
maximum observed at one station then being 0°82 knot, 
while at the slack it fell below 0°80 knot. 

With regard to the effect of wind on the direction of 
the currents, it was found that this did not invariably 
cause a drift in the same direction, but, on the contrary, 
the set of the current was frequently towards the point 
from which a wind is about to come, and when this is 
the case the fishermen regard it as an unfailing 
indication of bad weather, and at once run for shelter. 
If the current continues to run into the wind after it 
begins to blow, it indicates that the gale will be heavy. 
Of all the signs of bad weather, this set of the current 
towards the point from which a wind is about to come is 
the one which the fishermen find the most trustworthy. 








AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 


Water meter for city mains.—A water meter for measuring 
large volumes of flow, and intended to be built into pipe 
mains whose flow is to be measured, has been invented by 
Mr. A. S. Tuttle, a civil engineer in the New York city 
service. The meter consists of a short conical or contracting 
pipe, ending in a shorter cylindrical section or throat, and 
followed by a long conical expanding section. The two ends 
are of the same diameter as the main. A bye-pass opening 
starts at the upper end, follows outside the contracting 
core, and ends in the throat, with an acute angle, 
the junction being made with a contracting core and 
throat. This bye-pass, with its core and throat, are of 
much smaller diameter than the main, with its similar core 
and throat,’and each part of the bye-pass bears a definite and 
known relation to the corresponding part of the main. A 
specially designed displacement meter is inserted in the by- 
pass pipe, and is so constructed that it registers the entire 
flow through the main. This may have an qotegpeniic 
record attached. The meter is based upon the principle that 
the tempoary loss of head at the throat of tubes of similar 
design, but different diameter, due to the temporary increase 
in velocity, is the same in each tube for any given velocity in 
the main; from this it follows that when the same temporary 
losses of head exist at the throats of each of two similar tubes 
of this character, the velocity in each main must be 
the same, and the flow through each must be in direct pro- 
portion to their respective areas. Two meters of this type 
for 16in. mains in the city of Holyoke have recently been 
built. 

Copper sulphate treatment for water supply.—The United 
States Department of Agriculture is experimenting with a 
process of treating public water supply with a solution of 
copper sulphate—one part in one million parts. The purpose 
of this is to destroy certain forms of alge or plant growths 
which so frequently render water foul and _ ill-smelling ; 
although the sanitary quality of the water is not affected, the 
appearance, smell, and taste are such as to cause great com- 
plaint from consumers. These growths flourish best in 
the purest waters, passed through sand filters, and for this 
reason large storage of filtered water is not advisable unless 
the reservoirs are to be covered over. As to the effect upon 
the consumers, a person drinking three pints of water per 
day, with one part to 1,000,000 parts, would in a year have 
consumed only 7 to 8 grains of the sulphate. As a matter of 
fact, however, the treatment would not be continuous; two or 
three applicationsa year would probably suffice, and besides this 
the sulphate would enter into combination with the a life, 
and is thus precipitated. Certain of the alge are killed by 
solutions of only one part in 3,000,000, but it ae ysty that 
others will require much stronger solutions. In this case, 
which remains to be determined by test, the reservoir may be 
shut off from use during treatment, or there may bea supple- 
mentary process to precipitate any copper sulphate remaining 
in solution, 











Juty 8, 1904 


THE ENGINEER 





_—— 





RAILWAY MATTERS. 


A NEw passenger station at Elmstead, between Grove 
Park and Chislehurst, on the South-Eastern and Chatham Railway, 
was opened on Friday last. 


Ir is anticipated by Mr. C. T. Yerkes that the conver- 
sion of the Metropolitan Railway to electric traction will be com- 
pleted and the line ready for working by January Ist next. 


Arver a series of trials extending over several months 
the electric train service between Newcastle and North Shields is 
now opened for traffic. The journey by the coast route occupies 
only twenty-three thinutes, and the trains consist of six cars. 


Rats have been laid on the San Pedro Los Angeles 
and Salt Lake main line from Calientes, Nev., south-west, 85 miles, 
and, unless unforeseen obstacles arise, the line will be in operation 
from Salt Lake City to San Pedro on the Pacific Coast early 
in 1905, 


Tae Grand Trunk Railway Company of Canada has 
secured control of the Hamilton Grimsby and Beamsville Electric 
Rtailway, operating 23 miles of lines in Ontario. It is stated that 
this gives the Grand Trunk practically a monopoly of the fruit 
shipping business in the Niagara Peninsula. 


Tue Board of Trade have recently confirmed the 
Ripon and District Light Railways Order, 1904; the Leek, Caldon 
Low, and Hartington Light Railways—Extension of Time, &c, 
Order, 1904, amending the Leek, Caldon Low, and Hartington 
Light Railways Order, 1898; and the Witney, Burford, and 
Andoversford Light Railway Order, 1904. 


A pirect railway between Shanghai and Canton 
presented so many difficulties, on account of the mountainous 
region to be traversed, that some Belgian engineers conceived the 
idea of making a branch from Shanghai, by Hangtschan and Nant- 
schan, to Tschanscha, capital of Hunan, where it will join the Can- 
ton and Hankow line. The Fraxkfairter Zeitung states that the 
concession is granted. 


Ix a printed answer to Mr. Weir respecting electric 
tramear accidents, Mr. Gerald Balfour says the flumber of accidents 
causing injuries to persons on the Glasgow tramway system in the 
year ended the 31st ult. was 100, of which 19 were fatal. During 
the same period there were 28 accidents causing material injury to 
property. The Corporation add that in the year in question their 
cars ran 16,291,082 miles and carried 188,962,610 passengers. 


Tue traffic returns of seventeen principal English and 
Irish lines show an increase of £35,995, equal to 2-2 per cent. for 
the last week, as compared with the corresponding week last year, 
and ‘the three principal Scotch lines show a decrease of £2736, 
e jual to 1-3 cent. For the current half-year the English and 
Irish lines exhibit an increase of £22,653, while on the Scotch lines 
there is a decrease of £47,553. The latter are calculated from 
February Ist, while the English and Irish companies c a 
new half-year from January Ist. 


Tur Great Northern Railway has now fitted five sets of 
Ransomes and Rapier’s hydraulic buffers at its King’s Cross Station. 
These buffers, together with five similar sets just installed by the 
('aledonian Railway at the Central Station, G ow, are the 
largest of their kind yet constructed ; their pistons bave a stroke 
of 7ft. In tests carried out at King’s Cross a train, weighing with 
engine 369 tons, was run into one of these sets of buffers at a speed 
of 9-4 miles an hour, and by their action was smoothly brought up 
without serious inconvenience to people seated in the carriages. 


“Tares of the Rail” is the title of a book of rail- 
way stories which has been compiled by Mr. F. W. Crossley, on 
behalf of the Railway Benevolent Institution, and from the sale of 
which the funds of that worthy Institution will be augmented. 
This book is com’ of a series of short anecdotes incidental of 
railway lifein these islands. Thetalesenjoy the unique distinction of 
having been written by railway men from all parts of the three 
kingdoms. Its contents should therefore prove to be readable not 
only to those whose business compels them to travel, but to many 
thousands of the general public. 


Tue construction of a large terminal railway station 
with every facility for loading and discharging vessels, in basins 
specially to be constructed, has been decided upon at New Orleans. 
The situation of this goods station will be at Chalmette, to the east 
of the city, and a few miles lower down the river Mississippi. A 
number of engineers and their assistants are at present engaged 
taking sound to a depth of 60ft., and the ground destined for 
the works is being planned out. The company is working with San 
Franciseo capital and will construct several basins 1500ft. long by 
250ft. wide, with a maximum depth of 50ft. 


A FuRTHER step in the practical amalgamation of the 
South-Kastern and Chatham Railways was taken on Friday last by 
the opening of the new loop lines between Chislehurst and St. Mary 
Cray in one direction, and between Bickley and Orpington in 
another, It will now be possible for nearly the whole of the Kent 
coast traffic to be carried more expeditiously over the Victoria, or 
as it has hitherto been called, the Chatham section. Thus the 
South-Eastern main line will be the better prepared to deal with 
traffic ng between London, Dover, Folkestone, and Hastings ; 
while the third gain will be realised in the better working of the 
Kent suburban traffic generally, 


AFTER an — lasting for nine days a Committee of 
the House of Lords on Friday passed the Lancashire and Yorkshire 
tailway (Steam Vessels) Bill, which authorises the Company to 
run steamers between Goole and Hull and various continental 
ports. It was stated in the course of the inquiry that the company 
had arranged for the purchase of the vessels of the Goole Steam 
Navigation Company. In giving their decision the Committee 
expressed the opinion that the Aire and Calder Navigation Company 
should accept the offer of the Railway Company not to oppose the 
principle of a Bill promoted by the Aire and Calder Company for 
the purpose of authorising the latter to obtain similar powers. 


On the Lake Erie and Western Railroad, which belongs 
to the Vanderbilt group, an experiment is to be tried in electrifica- 
tion. It has been determined, according to report, to instal 
electric motors upon portions of the Peoria division where the 
competition of electric surface lines is keenest, with a view of 
trying to recover some of the passenger traffic which the road has 
lost. If the experiment on this division proves successful, it 
is likely that before another year is ended the Lake Erie and 
Western will have an electric passenger service all the wa 
between Lafayette and Indianapolis, and will later extend suc 
service to cover every mile of road which comes in competition 
with surface lines, 


A yew locomo%ive is in use on the Jungfrau Railway 
in which the elercrical details differ somewhat from the earlier 
locomotives, 1% bin 16-8 tons, and is equipped with two 150 
horse-pow: 450 to 600-volt three-phase motors, running at 760 
revolvuons per mintite. A \-y of five miles per hour is main- 
tained on both the up and the down journey. Special atrange- 
ments até provided for regulating the speed of the locomotive on 
the down grade—when disconnected from the line—between the 
normal s and 5 per cent, of this. The motors work as 
asynchrc notis ihotors on the ip journey, but they can be connected 
up as selt exciting geherators on the down rin. They have three 
slip rings ii thé one side and a commutator on the other. The 
three brushes belonging to the latter are automatically lifted off 
the commutztor by a three-phase magnet whenever the line circuit 
is connected up to the motors. A resistance, capable of absorbing 
170 kilowatts for a lengthy period, is used both for starting and 
for braking, 











NOTES AND MEMORANDA, 


A worLp’s record in prize firing has just been made at 
Malta by H.M.S. Venerable ; one of her 12in. barbette guns fired 
nine rounds in three minutes, and scored nine hits. 


Tue number of furnaces in blast in the United Kingdom 
for the quarter ended June 30th last was 329, and the estimated 
make of pig iron for the half-year is 4,218,000 tons. 


Tue Paris Anti-dust League has obtained good results 
with a 5 to 10 per cent. aqueous solution of Westrumite, or tar ren- 
dered soluble in water by an ammoniacal saponification. 


THE new ocean pier at Dover was utilised for the first 
time for Transatlantic traffic last Friday, when the Hamburg- 
American liner Prinz Waldemar called on her outward voyage to 
South America. 


It is reported that the Admiralty have decided to have 
a motor torpedo boat built. The vessel will be 130ft. long, and 
carry on her deck a tube that can be trained all round. The 
motor will be covered with a protective deck. 


Firreen electric clocks at Paris take their time from 
the Observatory ; and M. Bigourdan has succeeded with a wireless 
telegraph station in transmitting the beats correctly to two or 
three hundredths of a second to telephone receptors within an 
area of 2 kiloms. radius, 


At the Klienfontein shaft, in the Transvaal, 858ft. of 
sinking was done in the first five months of 1903. The dimensions 
were 21ft. by 6ft., the rock was hard, and the maximum rate of 
progress in May was 7ft, 2-2in. per hole bored, there being 4032 
holes, or 144 rounds, 


Tae new main shaft of the Waihi gold mine in New 
Zealand was sunk 83ft. in a days. The shaft is 32ft. long 
by 8ft. wide, and is timbered with 9in. square sets, with lagging. 
The depth referred to was from 20ft. to 103ft. from surface, the 
shallowness being necessarily favourable to speed of sinking. 


In the course of his annual report, the British Vice-Consul 
at Los Angeles remarks that in the San Fernando Valley, which 
commences at the north boundary of the city, 200,000 acres are 
usually planted with wheat. On one of the lange ranches in this 
valley a combined harvesting and threshing machine, with a 


50 horse-power engine, 3 and threshes a swath 36ft. wide and 
33 miles ong per hour. This machine weighs 100 tons. Oil is 
used for fuel. The grain is delivered in sacks by the machine as a 


part of the operation. 


Tue third Sub-committee of the French Senate on 
navigable waterways recommends that a canal, with useful depth 
of 7ft., be cut from Briare to Nantes, in order to secure a large 
share of the traffic that will follow the completion of the Panama 
Canal, The estimated cost is 180,000.000f. (= £7,200,000), of which 
half should be borne by the State and the remainder by the towns 
and localities teaverned ; and it is thought that this may be amply 
provided for by levying 1c. per ton kilom., making 3f. S5c. 
(= 3s. 14d.) on the whole distance of 385 kiloms, (= 239 miles). 


Tue report on the condition of the Metropolitan water 
supply duri the month of May by the Water Examiner 
appointed under the Metropolis Water Act, 1871, states that the 
ont daily supply delivered from the Thames during the month 
was 117,369,395 gallons ; from the Lea, 54,975,55) gallons ; from 
springs and wells, 42,359,580 gallons ; from ponds at Hampstead 
and Hi te, 146,513 gallons. The daily total was, therefore, 
214,851, gallons for a population estimated at 6,481,115, repre- 
senting a daily consumption per head of 33-15 gallons for all 
purposes. 

TWENTY-FouR ovens in the new Semet-Solvay plant of 
the Milwaukee Coke and Gas Company have begun operation, and 
the remaining fifty-six will be shart soon, Each of the ovens 
requires, every twenty-four hours, 7-5 tons of coal, and the 
product of the twenty-four ovens now runs to about 130 tons of 
coke aday. When the eighty ovens are in operation, the daily 

roduct will be between 450 and 500 tons. The gas now generated 

y the ovens is being used to heat the newer ones, but there will 
be a surplus of about 3,000,000 cubic feet a day, of which the 
company desires to dispose, 


AccorpInG to the Labour Report of the Board of Trade 
for last year the te number of working days available in 
each year for the whole industrial population may be roughly 
estimated at about 2,900,000,000. The aggregate duration of 
disputes in working days—2,338,668—in 1903 was accordingly less 
than one-thousandth of the total. Spread over the entire body of 
workpeople, the amount of ney time consumed by disputes in 
1903 was less than a quarter of a day per head. The average for 
the five years 1899-1903 was little more than one-third of a day 
annually per head, an amount which would be further reduced if 
agricultural labourers and were i d 


In a recent experimental investigation by Dr. T. Wulf, 
published in the Zeitschrift fir physikalische Chemie, it is shown 
that the electromotive force at which hydrogen ions are liberated 
from solution, when determined galvanometrically, is quite inde- 
pendent of the pressure when this is varied between 0-01 and 800 
atmospheres. On the other hand, the polarisation of the hydrogen 
electrode increases with the pressure, and this increase is in quanti- 
tative agreement with Helmholtz’s formula. The experiments 
show that the passage of a current through the solution is not 
— y accompanied by the liberation of the gas in the form of 

ubbles. 


Tue Carnegie Institute of Washington has just issued 
a pamphlet containing an account of a new method for determining 
compressibility by Messrs. T. W. Richards and W. N. Stull. 
Bromine, iodine, carbon tetrachloride, chloroform, bromoform, 
water, and mercury have been examined. In the case of a sub- 
stance like bromine, the liquid is hermetically enclosed in a very 
thin, flexible glass bulb, and subjected to compression under mer- 
cury, correction being made for the change in volume of the 
mercury and the glass, A new form of high-pressure manometer 
has been devised, the working of which depends upon the difference 
between the compressibility of water and mercury. 


Tue accountant’s department of the Mersey Docks and 
Harbour Board has issued a comparative statement, made up to 
July 1st, showing the number and tonnage of vessels which have 
paid rates to the board, together with the amount of rates and 
dues received in each of the past two years. The number of 
vessels entered in the twelve months was 25,400, being an increase 
of 573 on the previous year, and these vessels had an regate of 
15,626,241 tons, or 1,088,490 tons more than in the previous year. 
The total receipts from rates and dues amounted to £1,320,125, 
which is an increase of £61,953. This gives the approximate total 
tonnage inwards and outwards 31,252,482 tons for the year just 
ended, against 29,075,502 tons in the previous year. 


THe total number of British vessels entered with 
cargoes and in ballast at ports in the United Kingdom from foreign 
countries and British possessions in 1903 was 35,741, with a 
tonnage of 34,349,028 tons, as compared with 35,895, with a ton- 
nage of 32,302,436 in 1902. The British vessels which cleared 
numbered £ 1, with a tonnage of 34,862,945 tons; the total in 
1902 being 35,045, with a tonnage-of 32,600,471 tons. The foreign 
vessels entering in 1908 amounted to 29,743, with a tonnage of 
18,166,104 tons, and in 1902 the number was 29,580, with a ton- 
nage of 17,317,681 tons, while the foreign ships that cleared in 
1903 reached the total of 29,320, with a tonnaze of 18,241,267 tons, 
as against 29,462, with a tonnage of 17,652,131 tons in the previous 
year, 





MISCELLANEA. 


Tue British Consul at Moscow states in his last 
annual report that there is a considerable market for machine 
tools, Germany at present supplies the major portion. 


A MEETING of the Joint Committee of the South Wales 
and Monmouthshire iron and steel workers, mechanics, and others 
was held at Abergavenny last Friday to receive the auditor's 
award for the three months ended May 3lst, the result being that 
wages will be reduced by 4 per cent. from July Ist. 


Tue Cunard Steamship Company’s twin-serew steamer 
Caronia—tonnage 21,000, indicated horse-power 21,000—is to be 
launched from the Clydebank shipbuilding yard by John Brown 
and Co., Limited, the builders, on Wednesday, July 13th. The 
raming ceremony will be performed by Mrs. J. H. Choate. 


In order to accommodate the large ships that now 
resort to New Orleans the United States Government is opening up 
a channel to the sea through the South-West Pass of the 
Mississippi River, which will give a minimum depth of 35ft. at low 
water. This improvement will be a great boon to shipping. 


TuE project of building a ship canal across Florida has 
again come to the fore, and there is a strong probability of itx 
being carried out. A canal, known as the Florida Coastline Uanal, 
is rapidly nearing completion, and now extends from St. 
Augustine on the north to Key West on the south, a complete 
inland way of over 380 miles. 


On June 28th the Rawmarsh Urban District Council 
appointed Mr. Malcolm Paterson, M. Inst. C.E., to prepare a 
complete scheme for the purification of the sewage of their dis- 
trict, which is one of the largest urban districts on the Don, con- 
taining a population at the last census of nearly 15,000, and lying 
adjacent to and immediately below Rotherham, on the left bank 
of that river. The sewage is almost entirely domestic, 


THE manufacturers of taps in America have agreed 
upon the standard sizes for their product, including hand taps, 
machine or nut taps, pulley taps and machine screw taps, so that 
hereafter these will be on the same plane as twist drills. Some of 
the pitches have been eliminated, especially in machinists’ hand 
taps. Thus in jin. taps 24, 27, and 32 pitches are retained and 
16, 18, 22, 26, 28, and E) are dropped. The taps are shortened 
somewhat, 


CuicaGo is considering a new machine to mend the 
holes which all too frequently make their appearance in asphalt 
streets. According to Auxowledge a committee has gone to Pitts- 
burg from Chicago to test the device, and if it proves to be able to 
do what is claimed for it, it will probably be adopted in other 
cities besides Chicago. Asphalt mending as it is done at present is 
both a tedious and expensive job, and a machine which would do 
good work automatically would find a ready field. 


A BREACH has been made in the Manchester Ship Canal 
at Runcorn, and when the tide is out water pours into the bed of 
the river Mersey at the rate of 70,000 to 100,000 gallons per hour. 
As, however, the tide sweeps into the canal twice in every twenty- 
four hours, no appreciable difference appears to be made in the 
level of the waterway. The danger lies in the possible undermining 
of the wall at this point. The “burst” has occurred at a point 
where there was experienced great difficulty in building the wall. 


Tue report by the comptroller of the tramways accounts 
for the year ended March 31st, 1904, states that on the southern 
system the revenue account shows total rec2ipts to the amount of 
£536,239 ; the working expenses amounted to £441,786, leaving « 
sum of £94,453 to be carried to the net revenue account as the 
profit on working. The interestand sinking fund charged against 
the revenue of the year amounted to £100,536, leaving, after the 
payment of £2200 on account of income tax, a deficiency amounting 
to £8283 to be carried to appropriation account. In the year 1902-3 
the profit on working was £47,618, and the net deficiency, after 
deducting interest and sinking fund charges, was £2250. 


Tue students of the Yorkshire Section of the Institute 
of Civil Engineers visited Middlesbrough on Tuesday, June 26th. 
They were entertained to lunch at Sir Raylton Dixon and (o.’s 
Cleveland dockyard, after which they inspected the work in 
progress at the North-Eastern Company’s docks, by kind per- 
mission of Sir J. Wolfe Barry, Mr. T. M. Newell, and Mr. 
H. M. H. Collier ; the main items of interest being the new 

wer-house, swing bei electric and hydraulic cranes, coal 
Poist, dock gates, monolit! being sunk, the north wall being con- 
structed in cofferdam, dredges and work in the channel. The 
party then returned to the Cleveland dockyard, where a lannch 
was witnessed, and where tea was afterwards provided. The 
number of students present was twenty-five. 


Tue Board of Trade have received, through the Foreign- 
office, a copy of a Memorandum by the Commercial Attaché to his 
Majesty’s Embassy at Constantinople, reporting that tenders for 
the supply of five large metal! bridges, for the Haiffa section of the 
Hedjaz Railway, now in course of construction, will be received at 
the Technical Department of the Minister of Public Works, Con- 
stantinople, not later than July 15th. Persons tendering on behalf 
of manufacturers must be provided with duly legalised powers of 
attorney, and must deposit 50,000f. (£2000), or present some 
financial establishment as security for that amount. A copy of the 
specifications of the five bridges, the required conditions of test, a 
list of observations with regard to the manner in which calcula- 
tions have to be drawn up and presented, as well as two drawings, 
may be seen on application at the Commercial Intelligence Branch 
of the Board of Trade, 73, Basinghall-street, E.C. 


LoweEr1neG the Chicago River tunnels has been reported . 
on ig eras O. E. Ernst, U.S, Engineers. He recommends that 
the Washington St. and La Salle St. Tunnels be lowered to give a 
depth of 26ft. in the river, on the ground that such a depth would 
be required to carry 8000 cubic feet of water per second without 
making too rapid a current. This amount of water must 
ultimately flow through the river tothe drainage canal. The time 
for completing the work is to be limited to May Ist, 1907, but the 
tunnels are to be removed so that half of the channel shall be open 
to navigation by April Ist, 1905, says Engineering News. It will 
be necessary to abandon these tunnels at once, and cofferdams will 
have to be built to the centre of the river, enabling the contractor 
to build half of the new tunnel while leaving the other half of the 
stream free to navigation. Regarding the Van Buren-street Tunnel, 
Colonel Ernst reports that no cofferdam work will be necessary 
and that reconstruction may be carried on without interfering with 
the use of the tunnel. 


THe building of a new lighthouse on Hyskier Rock, 
about 11 miles west of the island of Canna, west of Scotland, is now 
practically a and the beacon will be lit for the first time 
on the night of Monday, August Ist. The structure consists of a 
one-storeyed house and stores, and a circular tapering tower. The 
light will be group-fashing white, showing all round the horizon, 
three flashes in quick succession every 30 seconds. It will be 
elevated 136ft, above high-water level, and will be seen in clear 
weather at a distance of 174 nautical miles. The total height of 
the poy lantern included, is 128ft. The lower walls of the 
tower are 6ft. thick, and built of granite, with red freestone dress- 
ings. The work has been in progress for the last two years, and the 
men engaged upon it have been lodged on the rock—which is of 
considerable dimensions, and largely covered with vegetdtion—in 
wooden huts. The cost of the entire edifice, it is estimated, 
will be somewhere about £16,000, the contractors being D. and J. 
MacDougall, Oban; and the engineer, Mr. PD. A. Stevenson, 
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that answers received by us may be forwarded to their destination. No 
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REPLIES. 


W. J. W. (New Cross).—George Stephenson died on the 12th August, 1848. 

AmaTEUR.—Fill the pipes tightly with dry sand, p!ug the ends, and try 
again. 

E. B. (London).—Approximately 14 cubic feet at a temperature of 
62 deg. Fah. 

E. J. T.—To become a mechanical engineer you should have at least 
three years’ training in a manufacturing works and two years’ study 
in a technical college. The former need cost very little, as the pay- 
ment of premiums is becoming unusual, The second will depend upon 
the college you go to and the studies you take up. From £15 to £25a 
year will pay the fees. 

B. R. T. (Chiswick).—If you consider it you will see there are many 
objections to such a wheel as you suggest. In the first place, the 
initial expense and the cost of upkeep would be serious items ; but if 
those difficulties could be overcome it is doubtful if the wheel would act 
as you anticipate, since the load would compress the rubber tire into 
the groove, and the rim of the wheel would bear on the rail or road, 
and the éffect be nullified. 








MEETINGS NEXT WEEK. 

Tue InstrtuTION oF CIviIL ENGINEERS: NEWCASTLE-UPON-TYNE Asso- 
CIATION OF StuDENTs.—Wednesday, July 13th, at 10.30a.m. Visit the 
Works of the North-Eastern Railway's New High-level Bridge over the 
Tyne; the New Graving Dock and Shipyard of Messrs. R. Stephenson 
and Co., at Hebburn ; and the North Pier Works, Tynemouth Pier. 
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EXPLOSION OF GASEOUS MIXTURES. 


Ir may be said with a great deal of truth that in 
the man of science scepticism is one of the brightest 
virtues. He must allow no amount of respect for 
illustrious names, no pressure of public opinion, not 
even apparently conclusive evidence to coerce him 
into a belief if he feels any atom of misgiving as to 
its truth. On the contrary, he must go out of his 
way to be be suspicious. He must examine and pry 
into all accepted theories, and if there is the merest 
trace of a flaw, he must search it and prcbe it, and 
if he be satisfied that it is more than skin deep, he 
must not rest till with wedge and lever he 
through this little crack has rent the whole 


fabric asunder. Doubt must be his faith. A 
splendid record of the value of _ scientific 
heterodoxy was given in the brilliant lecture 


which Professor H. B. Dixon delivered, now some 
weeks ago, at the Annual Meeting of the Institution 
of Gas Engineers. The text of the discourse was 
“The Mechanism of Combustion ;” its substance 
was a searching inquiry into’ the accepted theories 
of the inflammation of gaseous mixtures ; and its con- 
clusion was that several accepted theories, and par- 
ticularly the teaching of the illustrious Bunsen, that 
explosion occurs in successive steps is erroneous. 
That conclusion is the outcome of many industrious 





| tions have been made. 
one of these investigations is without value to the 





years, and in its pursuit many profound investiga- 
We will not say that any 


engineer of internal combustion motors, but we 
will say that some of them are plainly of the 
greatest importance to him, and these we propose 
to discuss briefly, in the hope that he may thereby 
be led to-look into the rest for himself. 

The rate of explosion- in a gas engine cylinder 
has from the earliest days of that motor been a 
subject full of attraction ;. but whilst after a certain 
point it is of diminishing interest in engines running 
at specds not exceeding 500 revolutions per minute, 
it remains always of the highest importance in 
petrol engines and _ similar ‘motors revolving at 
speeds three to five times as great, and where the 
time of a cycle is almost inconceivably short. It is 
worth while to try to form a conception of the 
velocity with which the effective action of the gases 
has to take place in such an engine. At the com- 
paratively moderate speed of 1200 revolutions per 
minute, or 20 revolutions per second, the whole 
time occupied by the active stroke is only one- 
fortieth of a second. It is difficult to form an idea 
of such a very short period of time, but it may be 
faintly realised by remembering that a marble would 
have to be held less than tin. high if when dropped 
it was to strike a drum one-fortieth of a second after 
it had left the hand. In that exceedingly short 
space of time, or a very little more if we allow for 
the advance of the spark, ignition and explosion has 
to take place, and, unless much of the fuel is to be 
rejected into the exhaust, complete combustion 
must occur during that minute period. Hence, 


revolutions, it is largely on the speed with which 
we can effect combustion that the weight-efficiency, 
or power per pound of engine depends, and to the 
maker of such motors the question of the rate of 
explosion of gases is of the greatest moment. On 
this question Professor Dixon had a good deal to say. 
He has arrived at a striking fact, which may be 
found not only to be of material assistance in the 
calculation of velocities, but to have a more concrete 
value. It is that asound wave would travel through 
a mixture of gases at explosion temperatures at almost 
the same rate as the explosion wave itself. That is 
an exceedingly interesting revelation, but a fact of 
greater importance, which Professor Dixon discovered 
many years ago—1893—but which the petrol engine 
may bring only now into the area of practical engine 
economics, is that an excessof oxygen in an explosive 
mixture may be more injurious than the presence 
of some entirely neutral gas. Thus in the explosion 
of marsh gas, ethylene, and acetylene, “the sub- 
stitution of nitrogen for the oxygen required to burn 
the carbon from carbonic oxide to carbonic acid 
increases the velocity of explosion.” If this pheno- 
menon is not affected by the mixture of gases to be 
found in a gas engine cylinder and other conditions 
that obtain therein—points which need clearing up 
by such experiments as Mr. Clerk and others have 
now in hand—it means that any excess of air over a 
certain definite amount must retard explusion. Here 
the motor car engine maker is faced by a fact 
on which Professor Dixon did not touch—we 
mean the effect of initial compression of the 
mixture. Whether this has any effect on the 
chemica] re-action or not, it certainly has on the 
practical problem, for it is recognised that it 
is more economical to keep up the compres- 
sion by admitting more air than to admit only 
the right quantity for a weak mixture, and use 
reduced compression. The case would be far worse 
than it is were it not for the fortunate fact that air 
contains three and three-quarter times as much 
nitrogen as oxygen, and nitrogen appears to have 
but a small retarding effect. We turn to another 
subject on which Professor Dixon touched—the 
importance of water vapour to combustion. This, 
too, is not a new discovery, but it has become of 
more consequence on account of the development 
of engines using heavy hydrocarbons—crude oils— 
and which require the use of a water jet in the 
cylinder to permit of exalted compression. Probably 
no oil or spirit vapour. is without a certain amount 
of steam, sufficient, certainly, to play the chemical 
part required, but in view of the remarkable 
researches of Mr. Brereton Baker, it might be well 
to inquire into the question with more detail than 
is possible with commercial engines. In an 
apparatus designed by Mr. Dugald Clerk, and men- 
tioned in his James Forest lecture, it is possible, at a 
given instant, some inappreciably short time after 
explosion, to abstract a portion of the burning gases 
for analysis, and so to find how nearly complete com- 
bustion may have been at any pre-determined 
interval of. time after ignition. With such an 
apparatus it might be possible to prove if water 
has any quantitative effect on the rate of explosion of 
a gaseous mixture. Let us call attention to one 
other point, and, possibly, one of more practical 
interest than others. “The rapidity of ignition,” 
said Professor Dixon, “and the quickness with which 
the explosion wave is set up, largely depend upon 
the point of ignition, and whether the flame can 
get this ‘kick off’ from the end of the tube. 
When the gas is fired at the end the flame travels 
much more slowly.” Here is a hint of great 
value. The position of the ignition plug in motor 
car engines has been generally controlled by quite 
other considerations than heat economy, and it is 
doubtful if anyone thought that it could have any 
effect on the speed of explosion. Now Professor 
Dixon appears to have proved that it cannot be in 
a worse place than near the end of the cylinder, 
and, by imputation, it is certain that there is some 
point at which it is better than any other. Further- 
more, as the reason is based on the reflection of the 
wave, it becomes evident that the shape of the end 
of the cylinder may affect the speed of explosion. 
In concluding his lecture, Professor Dixon showed 
the brilliant effect of using oxygen instead of air to 
feed an incandescent mantle, and mentioned that 
industrial oxygen has been made from liquid air at 
the price of about 5s. per thousand cubic feet. Here, 
then, is still further scope for the heat engine of 
the future. In place of air with its useless inert 
constituents, it may be possible to use oxygen, and so 
at once increase the power of engines by a large 
amount. 

Tt will be seen that much of this able address 
revolved more or less round the rapidity with which 
flame spreads through an explosive wixture, and, 
as we have suggested, this appears to be a question 
of no little importance to the makers of internal 
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which rotate at a very high speed. Professor 
Dixon gives us valuable hints as to the methods 
which may lead to a greater speed of explosion, but 
there is a serious practical side to the question 
which must not be overlooked. Dr. Slaby, in his 
celebrated investigation into the working of internal 
combustion motors, mentions that a mixture of gas 
with pure oxygen had been tried, but that the 
explosion was uncontrollably violent—that is, that 
it took place in too short a time ; but great advance 
has been made since then, and it is probable that 
Dr. Slaby had no experience of such high speeds of 
rotation as are now common. Certainly he speaks 
of the necessity for combustion—that is not in- 
cluding expansion—being complete in from -03 to 
-06 of a second, whereas we have shown that even 
at moderate speeds of motor car engines not more 
than ,}, second is given to the whole out stroke. 
Bearing this in mind, it is not unreasonable to ask 
if still higher speeds—double this speed has been 
exceeded in small motors—may not in time be found 
practicable. If so, we may look to Professor 
Dixon’s investigation to help us in securing that 
enormous velocity of combustion that will be 
necessary if high efficiency is sought. 


CANADA AND DUMPING. 


Tre Government of the Dominion of Canada have 
decided to administer a severe blow to the activity 
of trade or financial combinations in the form of 
trusts and syndicates, in so far as they have any 
bearing upon the import trade of the country. 
Hitherto Russia has been the only country which 
has issued an official protest against the operations of 
trusts, syndicates, and cartels, and this representation 
was speedily followed by the elaboration of a new 
tariff of a more highly protectionist character, of 
which a few provisions, relating to sheets and plates 
and iron and steel shapes, are now being brought into 
force. Canada is, however, the first country in the 
world to take steps with a view to checking the 
dumping of goods on its soil by foreign manufac- 
turers. The system of dumping, which can only 
he practised by works belonging to countries having 
high tariffs, is based upon bulk production and the 
disposal abroad of the surplus output at any price 
that may be obtainable. So long as from 70 per 
cent. to 80 per cent. of the outturn can be sold at 
high prices at home, it is not very material to pro- 
ducers whether the balance is thrown on other 
markets at a profit, at cost price, or at a slight loss, 
because even in the latter event ample compensation 
is afforded by the large return on the inland turn- 
over. In his recent Budget speech Mr. Fielding, 
the Canadian Minister of Finance, remarked that 
‘dumping was the outcome of a high tariff policy 
where trusts and combines, having obtained control 
of their own market, sought to control also foreign 
markets.’’ The Minister proceeded to observe that 
if the trusts could be relied upon to supply cheap 
goods permanently, the Canadians could afford to 
let some of their own industries close up, but it is 
well known that if the industries were crushed out, 
the trusts would immediately raise the prices to 
suit themselves. There is not the slightest doubt 
on this point, and, moreover, on the assumption that 
production was being carried on at full output, any 
increase in the inland demand would witness a 
corresponding diminution in the supplies offered 
outside the country. This would in itself be a very 
serious matter for any country which depended 
upon the delivery of dumped material, but Canada 
does not intend to do so. 

The remedy for dumping which the Canadian 
Government has adopted lies in the imposition of a 
special duty, in addition to the ordinary duty, which 
will apply to all goods sold in Canada below the 
standard prices prevailing in the country of pro- 
duction. The special duty will amount to the 
difference between the selling price and the fair 
market value, subject to a limitation that the 
special duty shall not exceed in certain cases 
15 per cent. ad valorem, and in other cases it will 
not exceed one-half of the present ordinary duty. 
[t will be understood that the extra duty, which 
very largely concerns the iron and steel trades, does 
not apply to articles which are already on the free 
list. It also does not appear to bear any important 
relation to German trade, because imports from the 
Fatherland are already subject to a surtax which, 
in the ten months of the present fiscal year, has 
had the effect of reducing the total value of the 
imports from Germany by no less than 38 per 
cent. What the special tariff really aims at is the 
checking of the dumping of iron and steel from 
the United States, simultaneously with the giving 
of a further impetus to these particular trades 
in Canada. The Minister of Finance has not made 
a definite statement of this character, but such 
an inference is the only one that can be drawn 
from the Budget speech and subsequent events. 


iron and steel manufactures purchased by Canada in 
1903 amounted to £6,250,000, but of this total Great 
Britain was only represented by approximately 
£1,960,000. The greater portion of the difference 
between the latter and the former sum must of 
necessity relate to products which were supplied by 
the United States. Simultaneously with the intro- 
duction of the special duty on dumped goods the 
Government has added to the free list printing 
presses of the kind not made in Canada, certain 
machinery for the manufacture of linen, machinery 
for the production of brass goods, and machinery 
for alluvial gold mining and well-boring. 

The question naturally arises as to what effect the 
special duty will have upon trade. The preferential 
tariff accorded to imports from the United King- 
dom has in no way diminished the total exports 
from the United States to Canada. On the con- 
trary, the value of the imports into Canada from 
the States advanced from over £12,000,000 in 1897 
to £27,000,000 in 1903, whereas the imports from 
the United Kingdom only increased from nearly 
£6,000,000 to £11,700,000 in the same period, 
which covers the years since the first introduction 
of preferential treatment towards the Mother 
Country. But in the present case tbe question 
more particularly under consideration is that of iron 
and steel, and iron and steel manufactures, and it is 
easy to understand that the imports of these from 
the United States must necessarily decline under 
the operation of the special tax on dumping. 
Take, for instance, the case of steel rails, of 
which the Canadian Pacific Railway recently required 
50,000 tons. The Hon. G. H. Murray, Premier of 
Nova Scotia, states that an American firm submitted 
a tender which was. known to be a few cents per 
ton less than the offer of a British firm, and it 
therefore secured the order. In his opinion the 
new law would have proved useful in this instance. 
A second case, which is reported by telegraph from 
Montreal, states that the anti-dumping clause will 
prevent the importation from the United States of 
a large quantity of structural steel for permanent 
dock sheds at that port. The contract is likely to 
be avoided, and fresh tenders invited under the 
altered conditions, which will give British works a 
chance to compete. It is reasonable to conclude 
from these instances and from the manner in which 
the special duty will be enforced that a further 
opportunity will be afforded for extending the 
export of iron and steel and iron and steel manufac- 
tures from Great Britain to Canada. The mistake 
must, however, not be committed of believing that 
this alteration in the fiscal policy of Canada will 
result in the entire supersession of American pro- 
ducts by those from Great Britain, because the 
Canadians will continue to purchase from the 
United States many articles which especially meet 
their requirements, and are not readily obtainable 
elsewhere. Neither should it be assumed that the 
anti-dumping clause is intended to further the 
export trade of Great Britain. The real object in 
view is the promotion of the Canadian iron and 
steel industry, which is to be largely developed in 
the future, and British exporters should endeavour 
to make hay while the sun shines, or, in other 
words, during the period of years which will elapse 
before the iron and steel trade of Canada has pro- 
gressed to the extent of meeting, as it is thought the 
country probably will meet in afew years, the entire 
requirements of the Dominion. 


RUNNING POWERS OVER TRAMWAYS. 
A question of great importance to tramway 
companies and every local authority which 
works the tramway -in its district was discussed 
in the House of Commons on June 30th. We 
refer to the debate with regard to “running 
powers” which was initiated by one of the 
members for Newcastle-on-Tyne. The agitation 
arose owing to a decision of a Committee of the 





House of Lords giving the Tyneside Tramways Com- 
pany compulsory running powers from their present 
termini in Wallsend and Gosforth over the New- 
castle Corporation tramways to the Central Station. 
The chief groundsof opposition on the part of the Cor- 
poration were: (1) That the entry of outside cars 
would disorganise the urban traffic; (2) and that 
there was no precedent for the grant of such running 
powers. After hearing evidence in support of, and 
in opposition to, the proposal, a Committee of the 
House of Commons decided to grant the compulsory 
running powers on terms which were to be settled 





by the Board of Trade. Dissatisfied with this pro- 
posal, the advocates of municipal trading, with Sir 
J. Woodhouse as their spokesman, moved the House 
of Commons to remit the Bill to the Committee 
with an instruction to delete the obnoxiotis clauses. 
After some discussion the motion was carried, and 
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tramways on Tyneside best adapted for the public 
convenience must wait for a more favourable 
opportunity. 
In order to understand the question which was 
thus brought in concrete form before the whole 
House, it is well to refer to a letter which was 
published in the Times from the pen of Mr. G. R. 
Hunter, a member of the firm of Wigham, Richard- 
son and Co., shipbuilders, at Walker-on-Tyne. In 
urging the House of Commons to grant compulsory 
running powers to the centre of Newcastle, he 
said :—* The industrial importance of the Tyne has 
increased rapidly year by year, and there is to-day 
a continuous succession of shipyards, engineering, 
and other works, extending for seven miles down 
the river from Newcastle through the districts of 
Walker, Wallsend, and Willington Quay to North 
Shields, the various works employing in all about 
29,000 men. The riverside area is partly served by the 
tramways of the Newcastle Corporation and partly 
by those of the Tyneside Tramway Company, the 
lines of the former being laid through Newcastle 
and Walker, those of the latter through Wallsend 
Willington, Willington Quay, and North Shields, 
the break between the two systems occurring at the 
western boundary of Wallsend. This break should 
not exist. The fact that fifty-five manu- 
facturers, employing 27,000 men out of a total of 
29,000 working in the industrial area, both inside 
and outside Newcastle, have petitioned Parliament 
in favour of the Bill is sufficient evidence that 
practically unanimity prevails on this point among 
all employers of labour. I have no wish to discuss 
here the relative merits of municipal and company 
ownership of tramways; but if municipal owner- 
ship in its strictest sense had been applied to the 
Tyneside area, and the attitude of each district had 
been as uncompromising and hostile towards its 
neighbours as has that of the Newcastle Corpora- 
tion towards the Tramway Company—i.ec., had each 
riverside district owned its own tramways, and 
refused to let cars of its neghbours run on the 
same under any conditions—their tramway systems 
on Tyneside would have been a farce so far as 
public convenience goes, as they would have involved 
five changes for persons travelling from Newcastle 
to the eastern limit of the factories, where instead 
there ought to be a continuous through route.” 
Let us consider what answer was made to the 
strong case thus put forward. The seconder of 
Sir T. Woodhouse’s motion, Sir W. Plummer, said: 
“The value of municipalisation would be reduced 
to a nullity and a farce if, after the Corporation of 
Newcastle-on-Tyne have spent a million sterling on 
their tramways, a smaller private company were 
allowed to come in and encroach upon their rights.” 
The same line was taken by Mr. Runciman, who 
stated that the Glasgow Corporation viewed the 
precedent which was being created with the gravest 
alarm. These gentlemen seem to lose sight of the 
fact that the running powers in question were only 
to be granted on terms to be settled by the Board 
of Trade, and it would be competent for the Board 
to order that some part, at least, of the profits 
earned by the company’s trams within the district 
of the Corporation should be paid to the Corpora- 
tion. The majority of those who opposed the 
scheme in Parliament, however, were compelled to 
fall back upon the argument that to grant com- 
pulsory running powers in the case of a tramway 
would be to create a precedent. Our answer to 
that argument would be that this was an admirable 
opportunity for creating a precedent. The adoption 
of electricity as a means of propulsion has enabled 
the tramway to become an excellent means of inter- 
urban communication ; and if municipal authorities 
who work their own trams are reluctant to grant 
running powers, it is but an additional argument 
against municipal trading. 
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BOILER EXPLOSION IN PARIS. 








A serious locomotive boiler explosion occurred on 
Monday morning last just outside the St. Lazare Station 
in Paris of the Western Railway of France. The loco- 
motive was one of the large express engines used on this 
railway, and was, in all probability, constructed for a 
working pressure of about 225 lb. on the square inch. 
No one was killed by the explosion, but seventeen persons 
were injured more or less seriously. The locomotive 
itself was practically demolished, only the wheels and 
frame remaining, while the tender was untouched. The 
boiler apparently was torn into five main pieces. Two 
of these were hurled right over a four-storey goods ware- 
house and against the wall of a block of flats near by, strik- 
ing between the fourth and fifth floors, and then falling 
into the street. The block of flats, which was a hundred 
yards away from where the engine was standing, presents 
the appearance of having been shelled. Other portions 
of the locomotive were thrown to surprising distances, 
some having fallen nearly a quarter of a mile away. It 
is marvellous that there was no loss of life and no 
greater injury to persons, seeing the far-reaching tiaturé 
of the damage, even to outline which would be beycnd 
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the limits of our space. It is nearly always a difficult 
task to attribute to a boiler explosion its proper cause. 
Generally speaking, the fragments are so scattered and 
deformed that it becomes well nigh impossible to say with 
any degree of certainty what has been the original defect. 
It would appear that this is so in the present case. It is re- 
orted that what little remains of the engine is so battered 
about that an investigation can throw but little light upon 
the accident. One of the engineers of the company is 
credited with having expressed the opinion that it will not 
be possible to determine the cause of the explosion. 
We can therefore only fall back on surmise. We have 
at present no details as to the age of the engine, or as to 
the amount of service it had seen. The stoker appears 
to have been on the engine, but it is not stated exactly 
where he was. He was, however, much cut and badly 
burned about the legs and arms. Taking all the facts, so 
fur as we know them at present, into consideration, it 
appears to us that the most probable cause of the catas- 
trophe was a rupture of the boiler shell at a part low 
down, the rupture most probably being due to excessive 
pressure, The driver was not, it is said, on the engine, 
which was standing in a siding. It is quite conceivable 
that the fireman, occupied with his other duties, had 
failed to notice the condition of the pressure gauge, and 
that the safety valve had become jammed; or, again, it is 
by no means impossible that the pressure gauge itself 
failed to act. Such an hypothesis as we have put 
forward would, we think, account for the nature of the 
explosion and the amount of damage done. 


BRITISH AND FOREIGN SHIPBUILDING, 


Tue returns of-Lloyd'’s Register for the quarter ending 
on the 80th of last month, while showing a falling off, as 
compared with the same period of last year, in the 
tonnage of vessels, other than warships under construc- 
tion, do not point to any very large decrease in the ship- 
building industry in the United Kingdom during the past 
year. The actual figures are :—For June, 1903, 1,028,099 ; 
and for June, 1904, 993,088—a difference of 35,011 tons. 
As a fact, the state of affairs is rather better than it was 
at the end of March last, there being now an increase of 
about 4500 in the tonnage under construction now over 
what there was then. When, however, these figures 
come to be compared with those of only three 
years ago—namely, in September, 1901—a much 
vreater difference is to be found. There were at 
the earlier date 420,000 tons more under construction 
than there now are, this representing a reduction of no 
less than some 30 per cent. It is true that the figures of 
1901 were the highest on record, and may, perhaps, be 
considered as somewhat abnormal, but leaving that point 
out of the question, it will be remarked that the falling off 
has been very serious, and emphasises the bad times 
which our shipbuilders have been experiencing. There 
seems, however, reason to believe that an improvement, 
rather than a further decline, is to be looked for in the imme- 
diate future. Wehave mentioned the increase in tonnage 
under construction which has taken place since March. 
Since that date 166 steam and 15 sailing vessels, with an 
aggregate tonnage of 343,217, have been laid down, and 
157 steam and 19 sailing vessels, with an aggregate tonnage 
of 296,411, have been launched. Taking eight of the prin- 
cipal shipbuilding centres, we find that whereas in three 
cases, namely, Greenock, Middlesbrough and Stockton and 
Sunderland, there are increases in tonnage under con- 
struction as compared with last year, yet five centres, 
namely, Be'fast, Barrow, Maryport and Workington, 
Glasgow, Hartlepool and Whitby and Newcastle, show all 
of them decreases. There are, however, indications that 
we have seen the worst for the time being, and it is in- 
teresting to note that on British and foreign account a 
total of some 861,335 tons in warships are being 
constructed. The extent to which this country is ahead 
of others in the amount of shipbuilding is excellently 
brought out in these returns. Taking warships together 
with merchant vessels, there is a tonnage of no less 
than 1,854,423 under construction in the United 
Kingdom, whilst according to the latest returns received 
at Lloyd's, there is in the rest of the world only some 
460,603 tons under weigh. It is interesting to note, 
moreover, that here in this country there are 7 vessels of 
over 15,000 tons, and 8 vessels of between 10,000 and 
12,000 tons being constructed, and no less than 12 
between 5000 and 6000 tons. It should not be lost sight 
of, though the figures are small, that though the totals of 
this year are less than those of the same time last year, 
yet there are 9480 tons in sailing ships being built, as 
against 7088 tons—a substantial percentage of increase. 








COLLIERY EXHIBITION AT ISLINGTON. 


THE exhibition of mining and colliery appliances promoted 
by Mr. H. Greville Montgomery, which was held last week at 
the Agricultural Hall, Islington, reflected much credit upon 
its promoter and upon those who were responsible for the 
representative collection of exhibits. These showed a material 
increase over those of last year. The special features of the 
show were the numerous applications of electrical power to 
the appliances used in and about collieries, which testified to 
the activity now prevailing in this branch of electrical 
engineering. With the revival in the coal trade which can 
be confidently looked forward to in the near future, great 
developments may be safely anticipated. Following so closely 
upon the special Supplement to Tut ENGINEER dealing with 
this subject, it would be superfluous to describe at length the 
many types of electrical apparatus which are now placed upon 
the market for mining work, and we shall confine ourselves 
chiefly to a brief description of apparatus in which electricity 
does not enter. An extensive stand, and one that attracted con- 
siderable notice,was that of Mr. Arthur Koppel, Clement’s-lane, 
London. On this stand, extending the whole length of the 
hall, was shown in operation a small ‘‘ Hydroleum”’ steam 
locomotive, which is capable of hauling a load of 20 tons to 
25 tons on the level, and is specially adapted to colliery work. 
lhe diminutive engine is built for a 2ft. gauge, and has four 


crude oil being sprayed into the furnace by a steam 
jet. Large oil and water tanks are provided, and the boiler 
is constructed for a working pressure of 2501b. This firm 
also showed at work an automatic water softener, which is 
regulated by the amount of feed-water delivered to the boiler. 
The Stirling Boiler Company, Limited, Edinburgh, exhibited 
a steam generator of the U type, which supplied the steam 
used in the hall, and which has been designed for small powers 
and firing by waste heat. There was also a working model 
of the W type of boiler, which is the firm’s standard pattern. 
Messrs. Reavell and Co., Limited, Ipswich, showed an 
electrically-driven colliery compressor of 250 cubic feet 
capacity of free air per minute. The compressor is of the 
double-ended design, and driven by an electric polyphase 
motor coupled direct to the compressor. The machine has 
thus only two bearings, and runs with little friction and 
mechanical loss. The compressor is suitable for being fixed 
close to the working face, and used in cases where electricity 
can be transmitted to the compressor below, instead of using 
air pipes from a compressor fixed on bank. 

Messrs. Cochran and Co., Limited, Annan, had on view a 
vertical multitubular boiler of their well-known pattern. In 
this boiler the furnace plate is flanged outward to remove the 
seam from the action of the flames in the furnace, The 
dimensions of this boiler are:—Diameter, 5ft.; height, 
10ft. 9in.; heating surface, 220 square feet; evaporative 
power, 12001b. per hour; and steam pressure, 100lb. These 
boilers lend themselves well to colliery work. Peter 
Pilkington, Limited, Bamber Bridge, Lancashire, had an 
attractive display of pneumatic hammers. One of these, 
shown in operation, had a stroke of 12in., and approximates 
in capacity to a 3 cwt. steam hammer. The machine em- 
bodies distinctly novel features, by which the user is able to 
get effects similar to those produced by a steam hammer. 
The hammer is operated by a belt or direct-connected electric 
motor, and includes an air pump which acts upon the 
enclosed air for the purpose of transmitting the required 
effects to the tup. The control of the air between the tup 
cylinder and air pump cylinder is accomplished by a simple 
valve actuated by either hand lever or a foot treadle, the 
movement of which in one or other direction causes the tup 
to give light or heavy blows. Immediately the controlling 
lever is released, the tup rises to the top of its stroke and 
remains there, leaving the anvil clear for the smith to 
introduce his work and set his tools. The movement of 
the controlling lever is kept within certain defined limits 
by a paw! engaging with a ratchet, which can be instantly 
released to bring the valve into a third position, which 
causes the tup to be held down with pressure and to act 
as a vice for bending, setting, or other purposes. After 
this operation is complete, it is only necessary to put the 
controlling lever to its stop position, when the tup will 
again rise to the top and remain up so long as the 
air pump is at work, The tup is made of steel and of 
large diameter, obviating the risk of broken piston-rods, 
and both tup and anvil are fitted with steel pallets 
cottered in position. The hammer is operated by a 5 horse- 
power electric motor and an air pressure of 601b. It is 
made in several sizes. 

Pumps enter very largely into the working of collieries, and 
the exhibits in this branch of engineering were both numerous 
and various. Messrs. Joseph Evans and Sons, Wolverhamp- 
ton, had an extensive stand on which every variety of pump 
likely to be met with in mining was shown. A compound beam 
pump for boiler feeding up to 200 lb. pressure gave the 
impression of excellence of design and soundness of manu- 
facture. It is made in several sizes capable of raising from 
1000 to 9000 gallons per hour at 50 single strokes of each ram 
per minute, and was introduced to meet the demand for an 
economical high-pressure feed pump capable of running either 
slow or fast to suit cases where variable loads are met with. 
By dispensing with the crank motion and fly-wheel, and 
introducing a beam to connect the high and low-pressure 
cylinder piston-rods, it is claimed to be possible to run ata 
much slower speed than with a crank motion, and the pumps 
being fitted with outside-packed rams, and not with buckets, 
the slip usual with buckets is avoided. The pump shown had 
asteam cylinder Tin. and 12in. diameter by 12in. stroke. The 
rams are 6$in. diameter by 12in. stroke, and the suction and 
delivery branches 3}in. in bore. It is capable of raising 
4300 gallons perhour. The high-pressure cylinder has a piston 
valve, and the low-pressure cylinder a slide valve. Gwynnes 
Limited, 81, Cannon-street, London, had also an extensive 
stand devoted to centrifugal pumps of their well-known type. 
This firm makes a special feature of the combination of 
internal combustion engines with their pumps. The engines 
of the vertical type are constructed to vaporise heavy oils, 
and are built on simple lines, with ample port areas. They 
also showed a din. centrifugal pump for coal washing, with 
balanced tubular disc. The pump is lined with renewable 
chilled sides, and is capable of pumping solids up to 2}in. 
cubes. A 6in. centrifugal pressure pump for lifts up to 600ft., 
and capable of delivering 1000 gallons per minute, is worthy 
of mention. As shown, it was provided with a half coupling 
for driving direct from an electric motor. 

The Pulsometer Engineering Company, Limited, Reading, 

in addition to exhibiting the pump with which the name of 

the firm is chiefly identified, showed the ‘‘ Deane’’ vertical 

sinking pump with positive motion valve gear, a centrifugal 

pump with ample self-oiling bearings, and a model of an air 

lift pump. The Worthington Pump Company, Limited, 

Queen Victoria-street, London, showed various types of 

pumps, including a steam-driven cross-compound two-staga 

air compressor with improved valve gear, and a Gin. three- 

stage centrifugal turbine pump, connected direct to a 

50 horse-power Westinghouse three-phase motor. Messrs. 

Fraser and Chalmers, Limited, were represented in this 

department by an express pump with a capacity of 200 gal- 

lons per minute, against a total head of 175ft: working at a 

speed of 200 revolutions per minute. The pump is direct 

connected to a 15 horse-power electric motor with single 

reduction gear. 

Of water-softening plants there was a large variety. In 
addition to that above mentioned, Messrs. Lassen and Hort, 
52, Queen Victoria-street, London, showed Brunn-Lowener’s 
apparatus; Babcock and Wilcox, Limited, were represented 
by a model of the Guttmann softener; Erith’s Engineering 
Company showed a purifier in which feed-water is heated, 
and mechanically and chemically purified ; and Mr. William 
Boby showed the Chevalet-Boby heater detarteriser, which is 
familiar to our readers. Messrs. Meldrum Brothers, Limited, 


exhibited a model of a Meldrum low-grate furnace, fitted to 
a Cornish boiler, the object of which is to obtain the maxi- 
mum size of combustion chamber in Lancashire and Cornish 
boiler flues. This is accomplished by fixing the steam blowers 
externally so as to form part of the furnace front, instead of 





Wheels coupled. The water-tube boiler is fired by oil fuel, 








also showed a model of a Lancashire boiler with ordinary 
forced-draught furnaces and water-cooled fronts. These are 
arranged so that a constant circulation of the cooling water 
is caused to take place, and cracking is thereby prevented. 

Mechanical stokers were exhibited by the Triumph Stoker, 
Limited, Leeds and Bolton; James Proctor, Limited, 
Burnley ; Babcock and Wilcox, Limited ; and Erith’s Engi- 
neering Company, London. The Triumph stoker is of the 
sprinkler type, with moving and self-cleaning fire-bars ; the 
Erith stoker is of the under-feed variety, and supplies the 
fuel upwards into the furnace from below; while Proctor’s 
and Babcock’s are too well known to need special reference 

ere, 

Railway couplings form a by no means unimportant feature 
of the exhibition. Amongst the exhibitors of these devices 
are Mr. Edward J. Hill, 11, Victoria-street, London, whose 
work in this direction is well known; Mr. Arthur Koppel ; 
W. 8. Laycock, Limited, Sheffield, who show the ‘‘ buckeye ’’ 
couplers ; the New Allison-Smith Automatic Buffer Coupler, 
Limited, King’s Bench-walk, Temple ; and Messrs. Rushforth 
and Sowden, of Liverpool, who showed an automatic coupling 
of simple design. : 








RECENT TORPEDO-BOAT DESTROYERS. 


WE give below a return recently made to an “order of the 
Honourable the House of Commons.’’ Attention may be 
directed to one or two points of some importance. With the 
exception of the Velox all the vessels are of the new heavy 
type. The Erne, for example, illustrated in our issue of 
April 1st, displaces no less than 560 tons, and the Teviot 
580 tons. The Velox is something between the old and the 
new type, displacing 400 tons, and is thus at least 100 tons 
lighter than any of the others, the nearest to her being the 
other turbine boat the Eden, which weighs 500 tons. A 
point of much interest is the steam consumption by the 
turbine vessels. Their engines cannot, of course, be indi- 
cated, and therefore the total coal consumption has to be 
taken ; but assuming that they developed about 7000 horse- 
power at full speed, the consumption works out at between 
2°35 lb. and 2°38 1b. per horse-power, or just comfortably 
within the basis consumption according to the Admiralty 
specification, viz., 241b. This compares fairly with many of 
the results, but is well beaten by the four Yarrow boats, and, 
to make the comparison stronger, by the Derwent and 
Waveney made by the builders of the turbine boats. All the 
trials are at full speed when the engines are working at their 
best, and it would be interesting to know how the turbine 
compares with the reciprocating engine at cruising speeds. 


Destroyers Built and Launched since the 1st Day of January, 1902 
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ca | 
Ss | F pom gg 
= 5 | of r horse- 
of ee... By whom built. £3 ier on 
_— © 2 |the high-speed con- 
 ¥= | sumption trials. 
D 
Ve!ox (Turbine) Hawthorn Leslie | 27-1 | 7-35 tons ¥ hour, 
| tota 
MM os se ts Palmer's Co. 25-6 2-25 2-5 
Derwent .. .. Hawthorn Leslie 25-7 2-24 2-8 
a Laird Bros. 25-6 2-79 4-4 
Ettrick .. .. Palmer's Co. 25-6 | 2-33 2-6 
Eden (Turbine) Hawthorn Leslie | 26-2 | 7-45 tons per hour, 
j | total 3-3 
Waveney .. .. Hawthorn Leslie 25-6 2-19 8-2 
Itchen ‘ Laird Bros. 25-6 2-46 4-3 
Exe Palmer’sCo. | 25-6 | 2-11 2-4 
Arun... .. Laird Bros. 25-7 2-68 4-4 
Cherwell .. Palmer's Co. 25-6 | 2-34 2-7 
ae Yarrow and Co. 26-1 | 1-9 1-6 
Black water Laird Bros. 25-7 | 2-62 5-3 
(( e Palmer's Co. | 25-5 | 2-28 2-6 
Teviot Yarrow and Co. 25-9 2-07 2-0 
Kennet Thornycroft’s Trials not yet carried | out 
me Thornycroft's Trials not yet carried | out 
Ribble ..| Yarrow and Co. 25-8 | 1-57 1-6 
Welland .. ..| Yarrowand Co, | 26-2 1-65 1-8 





PROFESSOR W. C. UNWIN. 

Ir has for many months been an open secret that Pro- 
fessor Unwin intended to retire from active work at the 
Central Institution at the end of the present session, and 
the announcement is now definitely made in The Central, 
the monthly journal of the Institution, which, now only 
in its third number, has all the promise of a long and 
vigorous career. From it we borrow the following com- 
ments on an event which has almost the nature of a 
calamity to students of the Central :— 

It is with the very deepest regret that we have to record the 
approaching retirement of Professor Unwin at the end of the 
present session. The College will thereby lose a Professor of whose 
eminence and ability it would be presumptuous for us to speak 
and whose teaching and personal influence will always be grate- 
fully remembered by those who have been privileged to work as 
his students. Making, as it does, the first break in the original 
professoriate of the College, a professoriate which has raised it in 
a period of a little less than twenty years from small beginnings to 
its present position, the change is an important event in the history 
of the Central. ... 

Professor Unwin was appointed to the Professorship of Civil and 
Mechanical Engineering by the Institute at the opening of the 
College early in 1884, and served as Dean from that date until 
Midsummer, 1895, and again during the last two sessions. In 1901, 
when the reconstituted University of London added a Faculty of 
Engineering, Professor Unwin was made University Professor in 
that subject. Some idea of the progress of the College during this 
period may be gathered from the fact that in 1887, the first year 
in which diplomas were awarded, there were only nine granted, 
four of these being to students in Professor Unwin’s department. 
Last year the record number of sixty diplomas was reached ; the 
total number of diplomas which have been gained since the 
beginning of the College is 521, and in addition 395 certificates 
haye been awarded ; many more special students have worked in 
the College laboratories. At the present day there are over 300 
regular students, whilst 80 students from the Royal College of 
Science attend a special course of lectures and laboratory work in 
electrical engineering at the Central... . 

The present occasion affords a favourable opportunity for old 
students to show that they have not forgotten their Professor and 
their College. After due consideration, it has been decided to 
commemorate Professor Unwin’s long connection with the Central 
by founding an ‘‘ Unwin Scholarship” at the College. This will 
constitute 2 more lasting memorial than any merely personal 
tribute, and is the form which we feel sure Professor Unwin would 
prefer that or testimonial should take. The arrangements are 
already in the hands of an influential committee, and it only remains 
for every old student to assist by contributing as liberally as lies 








This firm 


inserting them in the ashpit below the fire-bars. 





in his power, 
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PUMPING ENGINES AT HINKSFORD. 
We recently had the opportunity of visiting—by the 

courtesy of Mr. H. Ashton Hill, M.Inst.C.E., the chief | 

engineer of the South Staffordshire Waterworks "Comp: any, 


and under the personal guidance of Mr, A. E. Douglass, the | 


“THe Encineer"” 


Fig. i—PART PLAN, HINKSFORD PUMPING STATION 


assistant engineer—several pumping stations of this com- 
pany. At one of these, that known as the Hinksford station, 
there have recently been erected a pair of pumping engines 
which are of excellent design and workmanship. Moreover, 
the pumping station itself is so well laid out and constructed 
that a description of the whole cannot fail to be of interest. 

The engines and pumps, which, of course, form the chief 
portion of the plant, have been constructed by Messrs. 
Fawcett, Preston and Co., Limited, of Liverpool, under the 
superintendence of Mr. Ashton Hill. The engines are of the 
vertical compound - condensing type, being practically 
identical with marine engines in their general design and 
construction. The high-pressure cylinder in each engine is 
22in. in diameter, and the low- -pressure cylinder is 53in. in 
diameter in each case, the stroke being 4ft. Each engine 
has two cranks set at right angles, two single-acting well 
pumps worked by levers from the crossheads, and two force 
pumps worked direct from the crossheads and placed under 
the bed-plate. The accompanying illustrations show various 
details of portions of these engines, togethor with indicator 
diagrams ; and in a future issue we shall give a two-page 
supplement showing the general arrangement of the whole 
plant. 

The cylinders are cast separately, and are both of them, 
with their top covers and bottoms, completely steam jacketed. 
They are carried on strong cast iron pillars both back and 
front. There are, as will be seen from the engraving on 
p ge 28, slide valves to each cylinder. The liners have a 
thickness of 1}in., and the amount of taper allowed in the 
boring into which they are fitted is half an inch in the length 
of the cylinder. The distance between the centre lines of the 
high and low pressure piston-rods is 5ft. The engines them- 


selves embody nothing which calls for particular notice as 


being novel, but they are a fine piece of well-designed work, 
and are evidently well made in every particular. By the 
courtesy of the makers we are enabled to give on page 28 both 
vertical and horizontal sections through both cylinders and 
valves, and from this the general design may be readily 
appreciated. 

We may mention that each set of engines and pumps was 
originally designed to raise 1,500,000 gallons of water per 
24 hours from a well 150ft. deep, and to deliver this water 


into a main under a pressure of 440ft. head, including fric- | 


tion, this being a total of 590ft. head of water. It was, 
however, not found necessary to sink the well to the full | 
depth of 150ft., since a plentiful supply of water was ony 
to be available when the depth had been carried down to 75ft. 
The makers had guaranteed the engines each to perform a 
duty of 100 million foot-pounds, this to be arrived at by | 
multiplying the amount of water as measured by the dis- | 
placement of the pumps into the total head, including | 
friction. A little further on we shall see that this guarantee | 
was considerably exceeded. 

The well pumps, which, as already soli are worked | 
by levers from the crossheads, are 16in. in diameter, and have | 
a 4ft. stroke. The discharge ‘valves are of rubber and of the | 
hatband type. The water from the wells is delivered into a 
small receiving tank immediately underneath the engine- 
room floor. These tanks, as well as the remainder of the | 
machinery and apparatus beneath the floor level, are readily 
accessible, since the floor cov ering them consists of cast iron 
plates. In each receiving tank is the surface condenser for 


| 
| its particular engine, the position of these condensers being 
| seen in part plan herewith, 
| The receiving tanks are comparatively small, storage not 
being required, since the force pumps withdraw from it at 
each revolution exac stly the same quantity of water as is 
| lifted by the well pumps. The suction of the force pumps is 
also in the tank in the position indicated. The pumps 
themselves are shown in 
section on page 28. They 
are 16in. in diameter, and 
have a 4ft. stroke. They 
are of the bucket - and - 
plunger type, giving a 
continuous delivery; the 
buckets being 16in. dia- 
meter and the plungers 
11gin. Both the suction 
and discharge valves are of 
the double-beat type, and 
have gutta-percha beats. 
The arrangement and 
dimensions of this pump 
are so excellently shown 
in the engraving that 
there is no need to go 
further into explanations 
regarding them. 

We give below the results 
of the official tests of these 
engines, which were carried 
out by Mr. Douglass. It 
should be mentioned that 
the makers’ guarantee con- 
templated the use of Welsh 
coal on the trials. As, 
however, the boilers were 
fitted with mechanical 
stokers, it was decided that 
the test should be carried 
out with MHimley slack. 
It happened that just pre- 
viously a series of tests, 
wherein the relative values 
of Welsh coal and Himley 
slack: had been obtained, 
had been carried out at 
the Springsmire pumping 
station of the South Staf- 
fordshire Water Company, 
for which Messrs. Fawcett, 
Preston and Co. had sup- 
plied another set of pump- 
ing engines. The results 
obtained showed that 
whereas the Himley slack 
evaporated 8°33 lb. of 
water from and at 212 deg. 
Fah. perlb. of slack, the 
Welsh coal gave an evapora- 
tion of 11°681b. of water 
from and at 212 deg. Fah. 
per lb. of coal. Conse- 
quently it was not difficult 
to caleulate from the 
amount of slack used what 
would have been the consumption, under the same circum- 
stances, of the Welsh coal. 

The trials were made over three days, and the following 
table shows the results obtained :— 





Engine No.1. | Engine No. 2. 





Duration of trial . : se 
Total slack burnt in 24 hours .. 
Slack burnt per hour... . 
Slack burnt per sq. ft. of grate | area per 
hour 
Slack burnt pe r indicated horse- “power 
perhour.. . Shr Sen ae 
Weight of ashes 
Percentage ofashes .. 
Total quantity of water evaporated. 
Water evaporated per hour 
Total amount of water from jac kets \ 
Percentage of water from jackets to 
total water used . 
Steim per indicated horse- -power per 
hour.. . 
Average temperature of water ‘entering 
economiser .. 
Average temperature of water entering 
boiler .. 
Water evaporated per ‘Tb. of slack... 
Water evaporated per Ib. of slack from 
and at 212 deg. Fah. 
Average boiler pressure 
Average revolutions 
minute .. 
Average head of water ‘pumped against 
Pump horse-power .. 
Engine horse-power 
Efficiency 
Duty of engine during 24 hours trial on 
Himley slack, foot-pounds ee: 
Equivalent per cwt. of Welsh coal, foot- 
sakcasia . eu. o* 
It will be s seen that, as we stated above, both engines were 
well within their guarantee, and we understand that they 
| have given every satisfaction ever since they were started to 
| work. We saw one set of engines and pumps doing full 
| work, and with practically no noise whatever. The total lift 
at the time was in the neighbourhood of 510ft., and the 
| engine was making between sixteen and seventeen revolutions 
per minute. Upon the platform surrounding the cylinders 
no vibration of any kind could be detected. We may say 
that what struck us with all the work, both in engines and 
pumps, was the simplicity of the whole "design, which seemed 
to offer a minimum chance for anything to get out of order. 

We have been courteously provided by the engineers of the 
} | South Staffordshire Water Company with two sets of indi- 
| cator cards taken of these two engines when undergoing the 

tests which we have just detailed. These cards we reproduce 
on a reduced scale herewith. Our readers will appreciate the 
| excellent work being done by these engines. 

There was one appliance which we observed as being used 
| in all pumping stations of this company. It was a device 
| for cutting steam off the engines should a break occur in the 

mains. Its construction is well seen in the sectional 
/engraving above. The steam valve is double-seated, and 
| hence balanced. The spindle which operates both valves is 
taken out through a stuffing-box into an attachment bolted 
to the steam valve casing. Bolted to the top of the lever is a 
| gun-metal plunger, 2in. diameter, which is taken up through 
a cup leather packing into an hydraulic cylinder which is in 


18 hrs. 
8,868 Ib. 
492-66 Ib. 522-3 1b, 


23-39 Tb, 23-7 Ih. 
2-43 Ib. 
1,617 Ib. 
12-9 per cent, 
101,810 Ib. 
4,242 Ib. 


2-43 Ib, 
127-0 Ib. 
12 per cent. 
69,900 Ih, 
3,883 Ib. 


Not measured Not measured 


19-22 Ib. 19-7 Ib. 


116-8 deg. Fah. 120-4 deg. Fah 
192-4 deg. Fah. 


8-0 Th, 


190-3 deg. Fah, 
7-88 Ib, 
8-52 Ib, 
124-21b. 


8-148 Ib. 
..| 122-8Ib., 
of engine per 

17-08 Ib. 
506ft. 
182 
215 
84-6 per cent. 


16-675 Ib 
512ft. 
180 
202 
89 per cent. 


81,087,547 77,425,501 


113 othe 108,563,000 





connection with the main under pressure. A hand lever 
working on a fixed pin, and passing through a slot in a 
prolongation downwards of the gun-metal spindle, can work 
the latter up and down, and hence shut and open the steam 

valve as desired. To a prolongation of this lever is 
hung a weight. This weight is sufficient—providing there is 
no pressure in the water main—to carry down the lever, this 
forcing up the valve spindle and closing the valve. In ordi- 
nary working the water pressure.is sufficient to overcome the 


i * 





L.® Cylinder Scate 32 
INDICATOR DIAGRAMS, ENGINE No. 1 


weight on the lever and to hold the steam valve open. Then 
if a burst occurs, and the pressure in the hydraulic cylinder 
disappears, the weight descends, closes the valve, and cuts 
steam off ‘from the engines. We understand that ‘this appa- 
ratus works well in practice, but that it has to be used now 
and again to prevent the spindle sticking in the steam gland. 





LP Cylinder Scale 32 
INDICATOR DIAGRAMS, ENGINE No. 2 


We may mention, as regards the remainder of this station, 
which is excellently arranged throughout, that steam is 
produced in three Lancashire boilers, each 8ft. in dia- 
meter and 30ft. long. Each of the flues are 3ft. 2in. in 
diameter, and all three boilers are fitted with Vicars’ 
mechanical stokers. At the rear of the boilers is an 80-tube 
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Green’s economiser. The whole station is well planned, 
and kept in splendid order. 








Aw alarming accident, fortunately not attended with 
loss of life, occurred at the Eston steel works of Messrs, Bolckow, 
Vaughan and Co., Middlesbrough, on Monday. A gang of men 
had just commenced a shift at one of the new Bessemer steel 
furnaces, which is a portion of the plant recently laid down on 
the American principle, when the furnace, which had only been 
in blast about a fortnight, exploded. Portions of hot bricks flew 
in all directions, and the foreman, together with six other work- 
men, were injured about their faces and arms, 
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THE MANUFACTURE OF PAVING FLAGS 


FROM DESTRUCTOR SLAG. 


Tue Battersea Borough Council, with characteristic enter- 
prise, has now installed a plant for the manufacture of its 
own pavement flags from the clinker produced by the refuse 
destructor. It is, of course, not the first public body to 
undertake this class of work, but the method of manufacture 
differs from that usually employed in that the constituency 
of the slab, instead of being the same throughout its entire 
thickness, comprises two distinct layers of material. The 
thicker layer is composed of clinker and cement in the pro- 
portions of 3 to 1, and the upper and thinner layer, jin. thick, 
is made up of granite refuse dust, which costs about 8s. per 
ton, and cement. 

The refuse, or clinker, is first ground in a mill to powder, 
and then thoroughly mixed together with cement and water 
in a machine to give it the requisite consistency for pressing 
into suitable form. The material, after being mixed, is fed 
into a mould of the size of the slab required, a facing of 
granite being put on to give it the appearance of stone. The 
whole is then subjected to a pressure of 500 tons. The slabs 
are made 3ft. by 2ft., 2ft. Gin. by 2ft., and 2ft. by 2ft. by 24in. 
thick. The illustration given herewith represents the press 
used. It was made by Messrs. C. and A. Musker, Limited, 
Liverpool, and is of the same pattern as supplied by this firm 
to other municipal bodies. The inverted hydraulic cylinder is 
contained in the head, the ram being connected to the pressing 
die, and a downward pressure being exerted by the pressure 
water. When the latter is released, the ram is raised again 
by means of the powerful spring shown. The bottom table 
is secured to the vertical columns, and three forged steel 
moulds are caused to revolve round these by means of spur 
and bevel gearing actuated by a belt and pulley, the motion 
being regulated by a friction cone actuated by a lever. A 
perforated plate is fitted in the bottom of each mould, and 
when the material has been compressed the revolving gear is 
set in motion and brings each successive mould to the dis- 
charging point. Simultaneously, one of the moulds is placed 
ready for filling, and the third is brought under the press. 
The discharging mechanism is simple. On the base of the 
machine is provided a bracket, to which is attached a foot 
lever for lowering the receiving table. When the mould comes 
over this table, the perforated bottom plate falls on to it and 
is moved away, while the slab, being in a highly compressed 
state, remains suspended in the mould. To remove the slab, 
pressure is required. For this purpose a bracket is attached 
to the head of the press, with hand gear for pushing out the 
slab. -When this is removed the apparatus returns to its 
normal position automatically. All that the attendant has 
to do, therefore, is to bring down the hand lever for removing 
the slab, and depress the treadle lever for raising the receiv- 
ing table. The press is operated by a set of three-throw belt- 
driven pumps, with one large plunger for filling the press 
cylinder and bringing the ram down quickly, and the other 
two for completing the compression of the slab. The low- 
pressure pump has an automatic cut-out, and when the 
maximum pressure on the press ram is reached the pumps 
are automatically relieved. Only a single operating valve is 
required for the whole of the hydraulic operation. The 
machine is capable of turning out-sixty flags per hour, but at 
Battersea it is not necessary to work it so rapidly. In this 
case four unskilled men turn out 120 flags per day of eight 
hours. The whole of the plant has given complete satisfac- 
tion, and it is expected that it will effect a great saving in 
the paving department. 








PAINTS SUITED FOR ENGINEERING 
STRUCTURES. 
No. Il. 
_ Red pigments and paints.—Red paints are prepared from a 
Variety of substances. Most of them are metals, but many 
of them are earthy oxides, while some few are of animal and 
vegetable origin. The pigments possessing a metallic base 
are the red oxides of iron and of lead, sulphide of mercury and 
antimony, red ochres—which are earthy matters that owe 


* No, I. appeared May 27th. 
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their colour to the iron oxide they contain—basic chromate 
of lead and a few others, such as iodine scarlet, &c., which 
are practically valueless as pigments. Red pigments of 
vegetable origin are madder reds and lakes obtained from 
3razil, sanders, and other red woods, while red pigments 
of animal origin are the carmine and crimson lakes obtained 
from the cochineal insect. 

Red lakes obtained from aniline colours consist of aniline 
colouring matter, being precipitated on some inert white body 
such as barytes, lead sulphate, alumina sulphate, &c. 

Out of all the red pigments available those only of any use 
to the engineer have a lead or iron base ; the others are not 
only too expensive to use, but are not permanent, alone or in 
mixture, and the aniline colours are useless, because of the 
evanescent nature of the colouring matter. We therefore 
confine our attention to the red colours that possess a lead or 
iron base. 

Red oxides of itron.—These are obtained as an ore or 
‘* earthy ’’ substance, and vary from a dull to a fairly bright 
red. Some few of them are fit for use as a pigment after a suit- 


able lixiviation, but to produce bright reds these iron oxides | 


are usually calcined, so that proto-oxide of iron may be con- 
verted into peroxide. The most suitable oxide for a paint is 
the sesquioxide which forms pigments of various different 
kinds that are sold under the name of Indian and Venetian 
red. 
Minerals such as hematite, found as an iron ore, and 
limonite, are natural sources of oxide of iron pigments; as 
naturally found they are usually too dark, but by calcination 
they become lighter and brighter in colour. 

Mineral acids dissolve red oxide and afford a comparative 
idea of their purity. The sesquioxide or peroxide is completely 
soluble in strong nitric or hydrochloric acids or a mixture of 
both; therefore by mixing a definite weight of the oxide with 
these acids, filtering and drying the solid residue and 
weighing it, the weight of such residue affords an approxi- 
mate idea of the purity of the oxide ; the less the residue the 
greater the percentage of oxide in the sample under 
examination. 

A pure natural red oxide should contain not less than 
95 per cent. of ferric oxide, the other components should be 
alumina and silica oxide combined with water. But in a 
manufactured Indian red the percentage of ferric oxide may 
be less than 50 per cent. For example, the following is an 
analysis of such a red :— 

43-59 per cent. ferric oxide 


53-94 * calcium sulphate, CaSO, 
1-3 os combined water 
1-05 = hygroscopic water 


The actual value of a red oxide pigment is in direct propor- 


tion to its percentage of ferric oxide. The presence of calcium | 
salts or barytes lessens their value as a paint, consequently | 


the engineer, when specifying for a red oxide paint, should 
make it a sine qué non that there should be no calcium or 
barium salts present in it; silica being a natural component 
cannot well be excluded. It will be noted from the above 


table that all native red oxides are free from calcium and | 


barium salts. The reason they are present in manufactured 
oxides are two, viz., their presence brightens up the native 


oxide when calcined therewith ; and secondly, such adventi- | 
tious bodies are employed to lessen the cost—practically to | 


adulterate the pigment— of calcination and the price of the 
commercial product. 
substances as chalk, sulphate of calcium or barium, the red 
oxide when calcined tinges these white materials and produces 


a bright red pigment, but, ipso facto, the staining power of | 


such pigment is lessened in proportion to the amount of white 
material present init. This fact should not be lost sight of both 
on the score of economy, and because chalk, barium, and 
calcium sulphate have no qualities torecommend them for use as 


apigment ; thatis, they do not combine with the oil vehicle of the | 
paint and form a homogeneous compound, but remain in the | 
paint just as so much sand would do; the presence of chalk | 


is particularly objectionable, because such substance is 
rapidly decomposed by the splitting up of the oil vehicle in 
its oil acids, and thus rendering the paint unpermanent. In 
the case of manufacturing red oxides from salts of iron such 
as ferrous sulphate, it is customary to combine this salt along 
with lime, because by so doing the iron salt is converted 
into red oxide at a lower temperature than it would be if 
calcined alone, and also because such iron salt contains so 


By the admixture of such white | 








much water of crystallisation that but a small percentage 
of oxide results from the calcination. By calcination with 
lime, however, the ferrous sulphate converts the lime into 
calcium sulphate, which by commingling intimately with 
the red oxide that is produced, secures a bright red product 
that is useful as a cheap red paint for house painting ; but 
owing to the fact that the calcium sulphate forms products 
with the oil a vehicle that works lumpy under the brush, 
; such an oxide paint should not be used for engineering 
structures when a permanent coating is desired. The colour 
of the paint is regulated by the temperature and duration 
of the calcination—the lower the temperature the brighter the 
red, but by increasing the temperature to a white heat a 
purplish tone of red is obtained; this purplish pigment, 
however, is not a perfect ferric oxide, but apparently a com- 
bination of proto and peroxides. The writer has produced 


| these oxides in a score of ways at all temperatures, and by 
fusing the lime and iron salt until it is a molten red-hot 


mass a clinkering mass is obtained which is almost of the 
colour of metallic iron, but becomes red on levigation in 
water. There are, however, a quantity of bright metallic 
particles interspersed with the red oxide—red oxide that 
appears to be of the nature of magnetic oxide of iron (Fe,O,), 
by calcination with various substances other than lime, a 
larger variety and quantity of red oxides is obtainable, espe- 
cially if nitrate of potash be used as a calcining flux, but in 
such a case the cost of manufacture is increased. What the 
engineer is most concerned with, however, is not so much 
the colour of the oxide as the large percentage of oxide the 
paint contains. The physical qualities of iron oxides are 
these :— 

Physical properties of red oxide.—The colour varies from 
bright red to dark and various hues. Water will not dis- 
solve these oxides, but they are more or less soluble in 
mineral acids. One of the best tests for distinguishing 
whether a red oxide has been made at a low temperature is 
to try its solubility in strong hydrochloric acid, which will 
dissolve it; but if made at a fierce temperature, such acid 
alone will not do so, but a mixture of hydrochloric and nitric 
acids are required, while purplish oxides that have been made 
at.a very high temperature require a mixture of sulphuric, 
hydrochloric, and nitric acids to effect this solution. If 
completely dissolved the oxide is pure. Any residue indicates 
the presence of natural earthy bodies or artificial additions. 
The specific gravity ranges from 2°6 to 3°1. There are no 
objections to red oxides as pigments, because they are not 
only the most permanent pigments, but also mix with 
any other pigment—except with organic pigments that 
are affected by oxygen; but such combinations are not 
usual in paints used by engineers. About 10 per cent. 
of oil is required to grind red oxide to form a stiff paste, 
which can be further diluted with oil and turpentine. 
Owing to the readiness with which red oxide and oil 
dry no driers are needed in the paint; in fact, driers should 
not be used, because they are very complex compounds, 
which set up decomposition in the paint. Only raw and 
boiled oil and turpentine should be used as vehicles for con- 
verting red oxides into a paint. If they are required to be 
glossy a little good copal or amber varnish may be added in 
addition, but no rosin varnish, linseed oil, or turpentine 
‘‘ substitutes,’’ naphtha, or benzine should be used; such 
fluids are positively injurious to a paint, although they 
make it dry quickly. Owing to the inflammability of such 
liquids, a paint made with them is a dangerous one to store 
| on board a vessel, or keep in a confined space, because the 
inflammable vapour is continually being given off, and, 
therefore, there is always a risk of an explosion from such 
vapour. 

It is not a difficult matter to analyse a red oxide, but as 
the engineer may not have the necessary time to do so, it 
is useless setting such tests before him. The chief point 
that should be specified for in a red oxide paint is that it 
should contain no chalk, gypsum, barytes, or added silica, but 
it should contain not less than 90 per cent. of red oxide in the 
pigment—a better one would be 95 per cent.; that no driers 
or substitutes have been used in preparing the paint, only 
| linseed oil and genuine turpentine, and that it has great 
| body or covering power and opacity. 

Reed ochres.—Akin to red oxides of iron are the red and 
yellow ochres. These pigments, however, are not pure oxides, 
| but natural mixtures of iron oxide, combined with water and 
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earthy matters, such as silica, clay, and they are, in fact, 
hydrated oxides, the colour of which is dependent on the amount 
of water of hydration in them. When such water is driven off 
the yellow colour of the ochre is changed to a red. Red and 
yellow ochres are found as a natural earth, and are also arti- 
ficially manufactured. The natural ochres chiefly consist of 
ferric oxide, associated with silica (sand) and alumina (clay). 
They range in colour from a pale yellow through brown to 
red, according to the condition of the oxide they contain. 


OFFICIAL TRIALS OF H.M, BATTLESHIP 
COMMONWEALTH. 

H.M.S. CommMonweatru, the first of the battleships cf the 
| King Edward VII. class to reach the speed trial stage, has 
| been put through the speed, steering, and manceuvring trials 
stipulated for in the contract, and is again back in the fitting- 
' out dock of her builders, the Fairfield Shipbuilding and Engi-. 
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The best known natural deposit of ochres are in Oxford- 
shire, Derbyshire, andin France. Such native ochres gener- 
ally are sufficiently pure to require simply levigation to fit 
them for use as a pigment, but artificial ochres often con- 
tain barytes, gypsum or chalk as adulterants, such additions 
being made when calcining the native ochre to convert a 
yellow or brown ochre to a red one, Unlike many mineral 
pigments obtained from natural sources, ochres occur in 
widely different geological ages, such as in the slate district 
of Wales, the limestone district of Derbyshire, the chalky 
district of France, and the volcanic rocks of Italy. These facts 
point to the supposition that ochres are not a natural earthy 
material, but have been formed by natural agencies, such, 
for example, by the decomposition of pyrites and other ferru- 
ginous materials in situ. 

Every engineer knows that water dripping from a rusty 
nail will stain a stone or flint to a yellow colour owing to the 
iron in the water becoming oxidised by exposure to the air ; 
consequently it is easy to conceive that by the decom- 
position of pyrites and other ‘‘earthy’’ bodies, that what- 
ever earthy matters are brought into contact with the 
iron in solution become more or less stained, That some 
such effect has been the productive cause of ochre is exem- 
plified by the fact that by repeated boiling or digesting 
yellow or red sand in hydrochloric acid, the colour which is 
due to oxidised iron can be extracted, leaving the particles 
of sand almost as white as pure quartz or flint. Ochres 
differ from red oxides in the fact that they are hydroxides of 
iron—i.e., hydrated oxides. Owing to the presence of the 
matrix or gangue in crude ochre, they require to be washed 
in water by a special process of levigation, by which 
means the ochres are obtained in several degrees of fineness 
and purity. If the ochre is soft and powdery, simple 
levigation is all that is necessary before use as a pig- 
ment, but if they be hard or lumpy the ochre requires to 
be ground before levigation. A simple process of levigation 
is to have a series of tanks placed one below the other, with 
a continuous supply of water flowing from the highest tank. 
At this top tank the erude ochre is put in and stirred up in 
the water, and the coarse, heavy particles sink to the bottom 
of the tank ; the finer particles are carried over from tank 
to tank, the finest or most impalpable particles being 
deposited in the lowest tanks, because they require the longest 
time to deposit owing to their fineness, By such an arrange- 
ment each tank will contain a different grade of ochre as 
regards its fineness; any soluble matter in the ochre will be 
carried off in the wash water. When the tanks are full, the 
first to be so will be those in which the heavier particles have 
deposited. They are emptied, the ochre in the tank being in 
the form of a paste, containing 50 per cent. of water. ‘his 
paste has to be dried, which has to be done at a low tempera- 
ture, so as not to change the colour to a redder tone. By 
calcining the ochre, it can be converted from a yellow to a 
red ochre, or from a dull red to a bright red. 

The ochres partake of the good qualities of red oxides of 
iron, and therefore are useful pigments to be used as a paint 
for engineering structures. They have good opacity and 
covering power, but some are grittier than others, according 
to whether silica predominates over the alumina. The depth 
of colour is greater in proportion to the less amount of water 
of hydration present in them—that is, the greater the propor- 
tion of non-hydrated oxide of iron the deeper will be the 
colour, Some ochres are dull, such as the Welsh, while the 
French ochres are very bright, but the Oxford ochres are the 
brightest of all, By drawing off the water of hydration the ferric 
oxide deepens to red, the depth of which depends on the 
temperature and length of time the calcination is carried on. 
What the engineer has to specify for is a large percentage of 
iron in the ochre, freedom from adventitious matter, such as 
barytes, gypsum, or chalk, excess of silica or alumina, free- 
dom from aniline colours—many ochres are brightened up by 
steeping them in a solution of an anliine dye—and that they 
should possess good opacity and covering power. The follow- 
ing table shows the composition of most ochres. 
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The commercial value of an ochre is determined by its 
colour and covering power, the price rising in proportion an 
according to the greater depth by colour of body. Put in 
percentages, the Oxford ochre is 100, French is 33, Derby- 
shire and Welsh ochre 25, Irish and Devonshire ochre 20. ~ 
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, neering Company, Limited, Govan. The results of the trials 
| and the celerity with which they have been carried out are 
| matters which afford high satisfaction to all concerned, and 
| the rapid progress made from first to last with the construc- 
| tion of this notable battleship, since the day of laying her 
| first keel plate, June 17th, 1902, and of her launch on 
| May 18th, 1903, has been such as reflects credit even on an 
| establishment having the records of Fairfield, 

Of the Commonwealth’s type and construction it is not 
necessary at this time to give many particulars. For such 
‘information readers are referred to the full description and 
| illustrations published at the time of her launch—see Tur 
ENGINEER of May 15th and May 22nd, 1903. The vessel] is 


trial on Monday, the 20th ult., prior to being put into the 
hands of the Admiralty officials sent to conduct the trials. 
The official trials began on Tuesday, the 21st ult., and ended 
on the evening of Saturday, the 25th, and comprised one 
period of 30 hours’ steaming at one-fifth the full power; a 
second period of 30 hours’ steaming at seven-tenths the 
power ; and a final trial at full. power of 8 hours’ duration. 
On Saturday, 25th, there were also carried out successful 
steering gear trials, ahead and astern ; starting and stopping 
trials; circle turning trials; and anchor trials. All the 
specified performances were carried out within a period of 
five days, the shortest time yet recorded for trials of so exact- 
ing a character, 

The designed 18,000 indicated horse-power and 184 knots 
speed were exceeded in the final 8 hours’ full power trial ; 
the developed indicated power reaching 18,478, and the 

| speed of the ship, deduced from six runs over the measured 
mile at Skelmorlie, reaching 19°01 knots; half a mile per 
hour in excess of the designed speed. The following table 
gives the details of the full power runs and the resultant 
mean speed :— 
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On the first period of 30 hours’ trial at one-fifth full powe: 
the engines developed 3644 indicated horse-power, with th: 
engines going 70°65 revolutions ; the mean speed was 11 knots, 
and the consumption of coal was 1°741b. per indicated horse 
power per hour. On the second 30 hours’ trial at seven 
tenths of the power the indicated horse-power developed was 
12,769, the mean revolutions 107‘45, the mean speed 17°) 
knots, and thé coal consumption 1:68 lb, per indicated horse 
power per hour. The coal consumption on the 8 hours’ 








PETROL AGRICULTURAL 


| 425ft. long between perpendiculars—453ft. 9in. over all—78ft. 

| beam, and 26ft. 9in. mean draught, at which her displacement 
is 16,350 tons. She is armoured at the water-line by a belt 

| 9in. thick amidships, tapering to 3in. at the bow and 2in. at 
the stern, this water-line belt being reinforced by the usual 
inclined deck of steel 2in. thick. Above the Qin. belt is an 
another of 8in., and above that again a Tin. belt, protect- 
ing the battery. 

The vessel is propelled by two sets of four-cylinder triple- 
expansion engines ; the cylinders being 334in., 544in., 63in., 
and 63in. diameter respectively, with a piston stroke of 48in. 
Steam at 270 lb. is supplied from sixteen Babcock and 
Wilcox water-tube boilers, having about 47,250 square feet of 
heating surface, and 1400 square feet of grate area. Working 
at 120 revolutions, the engines were designed to develop 
18,000 indicated horse-power, and to propel the ship at a 
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| speed of 184 knots. After having been in the dry dock of the 





TRACTOR AND PLOUGH 


steaming at full power, and during the six measured mile 
runs above tabulated, was 1°83 1b. per hour. The coal con- 
sumption above stated for the 30 hours’ steaming at seven- 
tenths full power was for all purposes, and represents what 
the capability of the machinery and ship will be in con- 
tinuous ordinary steaming. Of the steering and manceuvring 
tests, carried out on the 25th, it may be recorded that the 
steering astern trial, often one of difficulty, was carried 
through without a hitch, the rudder coming back to midships 
from hard-over as soon as the wheel began to move, the vessel 
meantime going 60 revolutions astern with both engines. 
The results of the circle trials show that the vessel can be 
turned in a space equal to about 3:1 times her own length 
| with both engines going ahead, and in the small distance of 
2°2 times her length if one engine be reversed. 
Simultaneously, almost, with the trials undergone by 
the battleship Commonwealth, the Fairfield Company was 
| engaged with Admiralty officials in testing the speed and 
| other qualities of the second-class cruiser Highflyer, after 
having undergone an extensive refit at Fairfield Works, the 
results in this case also being quite satisfactory. The two 
| vessels, it is worthy of recording, were both accommodated in 
the largest dry dock of the Clyde Trust at one time—an indi- 
| cation that while the Fairfield Company takes high position 
| amongst naval construction firms, the Clyde Trust, on their 
| part, are not behind in the graving dock facilities they pro- 
vide to meet the demands of modern shipbuilding. 








AGRICULTURAL SOCIETY'S 
SHOW. 

THE accompanying illustration shows the petrol agricul- 

| tural tractor by Messrs. Ransomes, Sims and Jefferies, 

| Ipswich, hauling a three-furrow plough. This machine was 


THE ROYAL 


described at some length in our second article on the Show 
| last week. Wemay, however, briefly repeat its main features. 
| The power is supplied by a four-cylinder vertical Sims engine 


Clyde Trust, and ballasted so as to float at a mean draught | capable of developing 20 horse-power, which, with a fairly 
of 26ft, 1lin.—or about 2in. deeper than the normal load | efficient transmission system, should be sufficiently powerful 
draught—to represent the vessel’s condition fully equipped | for most agricultural work. The engine has the Sims-Bosch 
with armament, &c., she proceeded on a preliminary speed | rotary magneto ignition, When used as a stationary engine 
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for driving machinery, the road wheels are disconnected and 
the various speeds can be transmitted direct to the pulley at 


the rear of the machine, The road speeds for which the 
tractor is designed are 14, 34, and 64 miles per hour. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions yy our 
correspondents, ) 





PROBLEM OF SCREW PROPULSION, 


Sin,—In reference to Mr. Rigg’s article on the ‘Problem of 
screw Propulsion,” which recently appeared in your columns, | 
think it would be interesting to have the detailed argument which 
led Mr, Rigg to the conclusions that :—‘‘ One half of the indicated 
horse-power of a marine engine goes to propel a ship forward and 
the other half is expended in or. an equivalent column of water 
backwards,” I gather from Mr. Rigg’s article that the above is 
not an accepted theory, and that he advances it as a fundamental 
fact applicable to screw propulsion emg 

The elementary idea of the propulsion of ships would appear to 
he as follows ;—Let a horizontal constant pressure of 100 lb, acting 
on a boat floating in still water be just sufficient to maintain that 
boat at a uniform velocity of 10ft, per second ;—Power apparent 

100 x 10 = 1000 foot-pounds per second, 

Let 100 Ib, (total) ure maintain a 100 ‘‘foot per second” 
jet of water iv air:——Power apparent in jet = 100 x 100 = 10,000 
foot-pounds per second, 

Let the apparatus producing jet be fixed to boat, and let the 
100 Ib. pressure be constantly maintained on jet, then since :— 
‘Every pressure opposes an equal and opposite pressure,” 
therefore the seat of reaction, namely, the boat, also has a pres- 
sure of 100 lb, on it, Therefore, jet moves 100ft, per second in 
one direction, and the boat 10ft. per second in the other, 

Total power required on boat = 10,000 + 1000 = 11,000 foot- 
pounds per second, of which only one-eleventh is useful in pro- 
pelling the boat. From which it is shown that the relative powers 
in the boat and the jet are inversely as their respective velocities, 
and only when their velocities are equal will one-half of the power 
be expended in each, 

The substitution of a propeller for a pump throwing a jet would 
rot apparently alter the theoretical aspect of the case, Here 
again pressure and reaction would have specified results, and the 
100 Ib, total pressure produce the 10ft. per second velocity in the 
lwat as before. Where the case is different, however, is that it is 
more practicable to enlarge the area over which the 100 Ib. presses 
on the water that such a huge volume is only maintained at a very 
slow velocity, say, 1ft. per second, in which case the power pro- 
pelling the boat would be, as before, 100 x 10 = 1000 foot-pouncs 
per second, and in the stream of water 100 x 1 = 100ft. per second, 
so that in this case 90 per cent. of the power is useful in propelling 
the boat. 

Treated in this way, the problem would split itself up into first 
finding the actual pull necessary to tow any given boat at a certain 
speed, which is equivalent to ascertaining the resistance of the 
boat to motion at that speed. Then, to ascertain at what velocity 
a stream of water would travel through water, the total pressure 
over its section—which is that of the propeller area—being equal 
to the predetermined pull of the boat. Adding the two powers 
thus obtained together give, theoretically, the actual power which 
must be developed in the propeller, 

Of course, the above in no way purports to consider the multi- 
tude of counter influence at work in the practical case. It is 
merely to show that, to the uninitiated, Mr. Rigg’s statement is 
not necessarily apparent, and would lose none of its force by being 
further elucidated. 

Truly his theory fits the case selected * with remarkable fine- 
ness, but even the above elementary consideration might be 
advanced as a theoretical explanation for similar discrepancies in 
power even when the ratio was other than 50 per cent., as I 
believe is sometimes the case. It would in every case merely 
indicate that the pressure on the water was too concentrated, and 
that more propelling area acting, as it would, on a larger area of 
water, would, with the same total pressure, probably drive it 
slower, and, therefore, waste less wer, But how far such 
theoretical considerations have a practica] value is another matter 
altogether. A. E. Berrian, 

West Hampstead, June 29th. 





BALL BEARINGS. 


Sim, —I have read with interest your article in last week's ixsue 
on the subject of ‘‘ Ball Bearings,” and whilst my experience goes 
to confirm your views in to them, I venture to point out 
one or two inaccuracies in your leader as regards “ roller bear- 
ings,” of which I have made a close personal and practical study 
for the last nine years. 

The result of that research and extensive application has proved 
beyond question that roller bearings as well as ball bearings can 
be arranged with provision for tightening, but with roller bearings 
there is considerably less need for this, because they can be suit- 
ably made to durably withstand far heavier loads and shocks than 
ball bearings. The great difference between the two forms being 
that the ball takes load at a point only, whilst the roller, in con- 
junction with a self-adjusting swivel seating, carries its load 
—— aligned over its full length. 

An efficient form of roller cage is most essential for preventing 
the slightest tendency of the rollers to become set with their axis 
oblique to the line of the shaft, and should be made separately 
to space each of its set of rollers, so as fully to prevent the 
grinding friction of oppositely revolving surfaces, which otherwise 
would run in contact. This simple arrangement for spacing and 
keeping the rollers parallel can be so closely fitted to the shaft or 
axle, and yet revolve freely and independently thereon, that it 
bears no portion of the load, and its resistance to motion is 
inappreciable, 

he frictional resistance of roller bearings is not in excess of 
ball bearings, except perhaps in comparison of the two kinds in 
their application to wheel hubs, in which obviously it is very diffi- 
cult to eliminate the causes of the various irregular strains to 
production of roller winding. 
_ Makers of ball bearings of best quality are confronted with the 
fact that in a ring of balls the grinding friction of adjacent sur- 
faces, pressing against each pi whilst revolving in opposite 
directions, is a source of considerable wear of the balls, and in 
well-constructed ball bearings cages are now being used. 

With regard to durable load-resisting qualities of the roller 
surfaces, these parts should undoubtedly be made of the longest 
admissible length, in order that the lineal load-bearing surfaces 
may be so extended as to obviate fatigue and permanent distortion 
of the materials with the risk of minute lamination of surfaces 
under heavy rolling pressures due to overloading. 

In many cases of roller bearings fitted to railway vehicles, the 
starting effect has been found to b as low as 3 lb, per ton of load, 
giving’ a coefficient of frictional resistance of 0-00134, The results 
yenerally obtained in ordinary running is 25 per cent. of the otal 
frictional resistance, a1.1 about 50 per cent. in starting. 

The earlier trials ot -oller bearings on railway rolling stock 
were not, I regret to say, altogether successful, but later test 
trains fitted with them, in which all the improvements gained by 
experience of earlier failures have been incorporated, have proved 
their absolute efficiency, durability, and economy. As an instance 
of this, a coach fitted with roller bearings has been in daily fast 
sarvice between Brighton and London for the last eighteen months, 
has had no special attention given to it, has caused no trquble, 


* Greyhouad experiments by Mr. Froude, 





every part is still in excellent working condition, and the estimated 
savings of 101b, of coal per train-mile, and 50 per cent, in lubrica- 
tion, have been so far justified that a complete train is now being 
fitted with them, to be followed by others on completion of the 
comparative data thus obtained, 

Roller bearings for rail vehicles and shafting have come to stay. 
They are not claimed to be a remedy for every overloaded machine 
or mechanical difficulty, but as power economisers, and as reliable 
and durable rivals of the old frictional bearings, they are now, 
and if properly made will continue to be, a satisfactory solution of 
the present-day difficulty of obtaining more power from the 
existing hine at a mini capital outlay. 

15, Victoria-street, Westminster, 8.W., THomas W. How. 

July 5th. 








THE RELATIVE EFFICIENCY OF HEAT INSULATING MEDIA. 


Si1rk,—Our attention has been directed to a note on the above in 
your issue of May 27th by Mr. 8. H. Davies, M.Sc., in which— 
among many others—certain non-conductors coupled with our 
name figure, It is not our intention at the moment to criticise 
Mr, Davies’ methods and results, of which, in our opinion, the merits 
are obscured by striking demerits. But we must enter an early 
protest against any one thing or other of our make bei 
dealt with as if it were the one and only thing we manufactui 
for the purpose, We make a large number of entirely different 
forms of non-conductors, in which all the original materials com- 
posing the different non-conductors tested by Mr. Davies are used. 

/e have to meet all kinds of demands, all kinds of fads and fancies 





THE VALUE OF THE CHEMIST AND METAL- 
LURGIST TO A MANUFACTURING PLANT.* 





THE value of a chemical laboratory in connection. with a manufac- 
turing plant depends largely upon intelligent supervision and the 
proper application of results. A laboratory may be properly 
equipped with all the necessary apparatus, may contain the most 
sensitive balances, may have the most expensive appliances known 
to the art, and yet fail utterly for lack of intelligent supervision. 

The percentage composition of a steel is of no value unless we 
know its meaning, and the proper use is made of the knowledge. 
The analytical chemist, after much labour, may report a complete 
analysis, but unless some one can interpret these results, and can 
use them intelligently, they are without value. 

The proper use of a chemical laboratory may be accomplished in 
either of two ways: First, by employing a practical chemist, one 
who has had experience in a manufacturing plant and has been in 
actual touch with the shop, and can put his chemical determinations 
to some use, or, in other words, make analyses that he can use. 
Secondly, by placing the laboratory under the direct supervision 
of one who can supervise and direct the work intelligently. 

The education and training, as well as the practical experience 
of a man should be examined by the firm about to employ a chemist 
or metallurgist. It is desirable to have the college course followed 
by some experience in the laboratory where a variety of analytica! 
work is performed, and to have the advice and counsel of experi- 
enced chemists, for y and rapidity in the art can only be 
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obtained in that way. 








on the part of buyers. Many of the things, including non-cond 
tors, that we are called upon to supply are not such as we ourselves 
recommend if we are consulted in the matter. We can trace no 
communication or request from Mr. Davies for specimens of our 
non-conductors, Apparently, therefore, his specimens were 
obtained second-hand. This we consider was not the right course 
to take. Had Mr. Davies asked for them he would have been 
supplied with a full range of samples properly named, classed, and 
priced, and would have been informed which we recommend to our 
customers when consulted. . 

We are bound to no materials in particular. We have no preju- 
dices, except in favour of what will boat serve its purpose, and, in 
our opinion, Mr. Davies’ investigations would have been better 
directed, and would have served the causes of science and engineer- 
ing, as well as helped makers like ourselves more, had he confined 
himself to original materials, instead of manufactured coverings, 
the pattern and composition of which may vary from day to day at 
the caprice or need of the maker. The form of non-conductor, as 
Mr. Davies will by this time probably have gathered, affects the 
coefficient of non-conductivity, whilst by permutations and _re- 
arrangement of the constituents an infinite series of changes can 
be rung. 

Mr. Davies, we observe, says that Bergmehl appears to have 
been over-estimated in respect of its insulating qualities. But we 
cannot find any data concerning Bergmehl in his paper. Tests 
of our own made with a special apparatus invented by our manag- 
ing director and consulting ch t in conjunction—an apparatus 
in which every care has been taken to eliminate and correct possi- 
bilities of error—go to show that Bergmehbl of a high grade is far 
more effective asa non-conductor of heat than magnesia—magnesia 
alba levis of the pharmacist, Of this, however, we hope to treat 
more fully in a special paper. 

Mr. Davies has not found it possible to prepare a table of costs. 
Cost in the commercial consideration of non-conductors is the first 
factor, Indeed, of the trinity of qualities, cheapness, durability, 
and efficiency, this is the order in which the majority of buyers 
scrutiaise what is offered. It is of little use in the majority of 
instances expatiating on the obvious and important economies re- 
sulting from an extra capital outlay on a good insulator. The first 
question is, what is the price? The second, how many years can it 
be guaranteed to stand! As often as not the buyer’s anxiety ends 
here, LIONEL CRESSWELL, Managing Director 

(Cresswell’s Asbestos Company, Limited). 

Bradford, July Ist. 








THE CREEPING OF RAILS, 


Srm,—Referring to your article under the above heading in T11E 
ENGINEER of the 10th inst., might I make the suggestion that the 
keying of the rails may make a difference in the creep of rails. 

Some years ago a serious case of creeping came under my notice 
in South America. The track—a double line—was laid on C.I. 
pots, keyed on the inside of rails with C.I. keys, which were 
driven betwee the rail and a steel lug fixed in the pot slightly on 
the skew, to allow for the wedge shape of the key. The keys 
were driven by a right-hand stroke from the centre of the track, 
i.e., with the direction of the traffic on the right-hand rail and 
against it on the other. 

If the — that the bending and unbending of the rails causes 
rails to creep forward is correct, as | believe it is, it will be readily 
understood that the forward motion on the right-hand rail has a 
tendency to tighten up the key, while on the left-hand rail the 
keys would be slackened—checking the forward creep in the first 
case and allowing it in the latter. 

In the case under notice, the left-hand rail crept to such an 
extent as to bring the flanged fish-plates against the sleepers in 
front of it, thus pushing them out of square. The engines draw- 
ing the great majority of trains ran ‘‘up” chimney first and 
‘*down” bunker first, so that the lead of the cranks was not the 
cause of creep. 

It would be interesting to know how the roads mentioned in your 
article were keyed. 

I should mention in explanation of the sleepers mentioned above 
that two sleepers were laid at each joint—one either side of the 
fish-plates. The flat-bottomed rails were simply spiked to these 
sleepers, no chairs being used. R, 

June 29th. 


[The roads were American, and there is no doubt that the ordi- 
nary American method of constructing the permanent way was 
followed—that is, the sleepers are put closer together than in 
English practice and the rails are spiked to them without the use 
of chairs and keys.—Ep, Tue E.] 





“ BRITISH '’ GOODS MADE IN GERMANY. 


Sik, —Is it usual in England for manufacturers to attach to their 
machines intended for export the name of the agents to whom tho 
machine is to be sent ? 

Here in Germany this is meg by a great many firms of engi- 
neers having agents in England, the Germans knowing that 
English merchants naturally prefer the machines of the Mother 
Country to those of German make, when the latter offer no very 
special advantage. 

The firm by which I am employed has the name of their agents 
for Britain cast in the bed or upright of the machine intended for 
them, and it is sold by the agents as an English-made machine. 

{n many other cases also the firms of the Fatherland, while in 
the struggle for commercia] supremacy, cannot be congratulated on 
their ideas of fair dealing. 


Germany, June 21st. me ¥u SH, 





TUNNELLING THROUGH WATER-BEARING STRATA. 


Sin,—I should be glad if any reader could inform me whether 
any tunnelling is being carried on at the present time through 
water-bearing strata by the pneumatic shield method, and if so, 
* aay address of the contractor, R, 

July 4th, 





The experience necessary to apply successfully the laboratory 
results to a pu is not easy to obtain, and is often gained at 
the expense of the employer. Here is a splendid rtunity for 
the technical schools to give the student some idea of how chemical 
and physical knowledge can be successfully applied to foundry 
practice. In this way the student will get practical advice from 
men who are experts and have learned from actual shop experience 
how to use theoretical training on the problems at hand, 

The foundry is often part of a manufacturing plant, and when 
about to employ a metallurgist, his value to the plant as a whele 
should be considered. The tonnage from the plant may be tov 
small, or the class of work too plain or unimportant to pay the 
extra expense of employing a chemist, but, when his value to 
other parts of the plant is considered, it may be that he is a paying 
proposition. 

The following hints in regard to the practical application of the 
laboratory outside of the foundry proper may be beneficial. 
Chemical analysis as applied to iron and steel bought by a manu- 
facturing concern: The tests should vary according to the use and 
grade of the steel. Often a soft open-hearth steel is bought to be 
used in a forging machine where expensive dies are used. The 
percentage of carbon and phosphorus has a marked effect on the 
life of the dies and the quality of the forgings made. That is, the 
higher the percentage of these elements, the harder the steel and 
the greater the wear on the dies, It is therefore well to limit them 
and keep them as low as possible without materially increasing the 
cost of the steel. The cost factor should always be considered in 
a specification, but oftentimes an increased cost is justified by 
results, 

A chemical specification, in fact any specification, should always 
be considered from the manufacturer's as well as the buyer's stand- 
point. A basic open-hearth steel, on account of the low phosphorus, 
will often forge easier and the dies have greater life than acid open- 
hearth or Bessemer having the same carbon content. For ordinary 
forgings, where expensive dies do not enter into the cost, Bessemer 
steel is suitable, limiting the phosphorus and sulphur to 0°10, and 
the carbon to 0°15. 

The laboratory should be one of the means of testing the quality 
of a large portionof the material purchased, namely pig iron, coke, 
copper, spelter, lead, varnish, oils, fibre, rubber, too! steel, pig- 
ments, &c. It is not the actual analysis that are of value ; they 
are a means toa certainend, It is the advice to the purchasing 
agent and to the superintendent in regard to the purity and quality 
of the material that is of value. 

The chemist should become familiar with the manifacturing 
process of not only his own plant, but also of the raw materia! his 
company buys. The question should not be so much, what is the 
analysis of the material, but can we use it. A man thoroughly 
understanding chemical technology and practical physics can make 
himself very valuable by giving advice in regard to material 
purchased. Many plants melting only 15 tons or 20 tons of meta 
per day could well afford to employ a practical chemist, knowing 
that he would be useful to the plant outside of the foundry proper. 

The value of the metallurgist in the foundry may be due to two 
factors: First, improvement in quality, and secondly, reduction 
in cost. Making castings better, that is, free from porosity, 
stronger, easier to machine, will reduce loss and therefore reduce 
cost. A low cost in the mixture may mean an increased cost in the 
finished castings. It is largely a matter of good judgment, and 
the cost factor should be considered in all its phases. The object 
should be to use the cheapest mixture that will answer the purpose, 
and at the same time produce good results. This may be done by 
increasing the scrap, getting lower silicon iro1s, and using job 
lots, too risky for the ordinary foundryman. 

The metallurgist should become familiar with the analysis of a'l 
the brands of pig iron in the market, and by proper selection a 
saving of ls. to 2s. a ton may often be made, If the iron is 
bought and placed in the yard without the laboratory as an aid, 
one of the greatest benefits of employing a chemist is lost. 

Another factor may be mentioned. Iron in the yard should be 
used to the best advantage. A certain lot may be extra goud, 
being low in sulphur and high in silicon and carbon, This should 
be mixed with scrap and gray forge in such a manner that the full 
benefit of the better pach x ill be realised. The ability of the 
metallurgist to make suitable mixtures is another valuable factor. 
A Western firm who make mining machinery had never been able 
to make stamp shoes that would give good service. The shoes 
were either too soft, or the necks would break. The metallurgist 
was given the problem, and he made 10 shoes which were used in 
competition with others. The result proved them to be the best of 
the lot, and now the firm receives an order for 5000 yearly. __ 

Two things are essential in controlling foundry mixtures: First, 
to know the correct composition, and secondly, uniformity. The 
latter is the most difficult to maintain ; 90 per cent. of the castings 
may be satisfactory, but the 10 per cent. which are bad spoil the 
whole lot. 

The utilisation of the waste material may be considered the 
legitimate field for the practical chemist. Every manufacturing 
plant accumulates useless or unproductive material which is con- 
sidered of no value. A man knowing the composition of this 
material and having a general knowledge of manufacturing pro- 
cesses may often suggest means of disposing this waste at a profit. 
This may be done by using it in some process or selling to some 
firm that can use it. Every engineer should be saturated with the 
idea of using, not saving, all materials not considered of value. 
Germany leads us in this respect. Fromcoal tar we haveacetanilid, 
phenol, and the beautiful dyes. From blast furnace cinder, 
cement and mineral wool. Blast furnace gas is being used in the 
gas engine. The by-products are saved from coke-making, and 
aleohol is made from sawdust. 

The importance of chemical technology in the development of 
our industries is not fully appreciated, and the greatest benefit 
from chemical knowledge obtained. The chemist should become 
more of an engineer, and the engineer should understand more of 
chemical principles. When our schools look to this, greater benefit 
will result. 


* A paper read by Mr. H. C. Loudenbeck at the annual convention of 
the American Foundrymen’s Association, 
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ROLLER BEARINGS, 

WE give illustrations of a new design in roller bearings, in 
which the use of a cage or other confining apparatus is 
dispensed with. In this bearing the rollers are not kept 


apart, but each roller touches its neighbour along its whole | 


length, and. indeed, this contact. is an essential element in 
the design, the purpose being to preserve the perfect align- 
ment of the rollers to the axis of motion. It will be ob- 
served that the surfaces of each pair of rollers move in 


| 
PNEUMATIC SPRING-TESTING MACHINE. 
THE accompanying engravings represent a railway spring- 
testing machine which has recently been designed and con- 
| structed by Messrs. Reavell and Co., of Ipswich, to the order 
of the Natal Government Railways, and under the superin- 
tendence of their consulting engineer. This machine presents 
| some novel features, and a short description will, without 
doubt, be of interest to our readers. An examination of 
Fig. 2 will show that the machine consists of a cast iron bed- 


being placed in position. The valve is so arranged that it 
can be operated either by foot or by hand. When the valve 
lever is pressed down, the air is allowed to enter the cylinders 
by the annular space in the valve, and the piston rises and 
presses the spring against the upper beam. By means of 
rapid up-and-down movement of the valve handle, either by 
hand or foot, a motion said to be similar to that which is 
obtained on a railway carriage or wagon is produced on the 
piston, and therefore the spring is, tested under practically 
working conditions. A pressure gauge fixed to the bed-plate 
shows the weight which is being applied to the spring under 

















opposite directions, and it has been generally supposed that 
this rubbing contact would. develop considerable friction. It 
is, however, found in practice that little or no friction exists, 
the reason being that there is no pressure tending to force 
the rollers together, except their own weight, which is so 
small—relatively to the work being done by the bearing—as 
to be appreciable. This arrangement permits of the use of 





“T33 Levere- 








STEEL BUSH AND ROLLERS 


a greater number of rollers than is possible when a cage ‘s 
used. 

The most important feature of the design consists of the 
end collars on each alternate roller. These collars are made 
to abut against the ends of the internal and external steel 
rings, and also against the ends of the intermediate plain 
rollers. The whole system of rollers is by this means kept 
parallel to the line of axis. The shaft or bearing does not 
come in contact with the rollers, being guarded by a hardened 
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HOULDSWORTH ROLLER BEARING 


plate or frame B of box section. In this is secured an air 
cylinder D and piston E, the latter being arranged at the top 
for carrying the springs to be tested. In the ends of the 
frame are fitted two heavy turned pillars C, which carry a 
cast steel beam or cross-bar A, the under side of which is 
grooved to guide the springs to be tested. The pillars are 
provided with adjustable nuts, so that the height of the 
cross-beam may be altered to suit the requirements of the 





test. The illustrations show a wave spring in position, but 
the makers inform us that the tester may be used for spiral 
or volute springs, or springs of any other form. 








An electric locomotive has been doing shunting work 
at the Oberhausen railway inspection works of the German State 

















Fig. 1—RAILWAY SPRING TESTING MACHINE 


springs to be tested. The diameter of the cylinder D is 
arranged so that with 100 lb. air pressure the maximum 
load of 10 tons may be applied to the spring for testing pur- 
poses. The air is admitted through the valve F to the 
under side of the piston. The construction of the valve will 





Railways since June of last year. The locomotive weighs com- 
plete about 264 tons, and rests on three pairs of wheels, the outer 
pairs of which are driven by series motors through a single-reduc- 
tion gear of the ratio]: 4-5. The motors are guarded against 
excess currents by an automatic cut-out and fuses, When loaded 
with 72 tons, the locomotive attains a speed of about ten miles 





























SECTION OF ROLLER BEARING 


steel bush, which may, should anything go wrong with it, 
be replaced by another with little expense. The space re- 
quired at the end of the bush, where the heads of the rollers 
revolve, forms a cavity for the reception of oil. These bear- 
ings are being made for the Houldsworth Patent Roller 
Bearing Company, Limited, by Messrs. Wm. Muir and Co., 
Limited, Manchester. 








Tue New York Central Railroad is having new electric 
locomotives built. They will be 37ft. in length over all. The 
wheel base will consist of four pairs of motor wheels and two pairs 
of pony truck wheels, the length of the total wheel base being 27ft., 
and of the rigid wheel base 13ft. 
wheels will be 44in., and of the truck wheels 36in. They will 
weigh nearly 90 tons. The driving power of the locomotive will 
be furnished by four 600-volt direct-current gearless motors, each 
of 550 horse-power. This will make the normal rating of the 
locomotive 2200 horse-power with a maximum rating of about 
2800 horse-power, 


The diameter of the driving | 
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Fig. 2—THE REAVELL PNEUMATIC SPRING TESTER 


be seen in Fig. 2. It is a simple-piston valve, with an 


annular space and having a spring on the under side of it, | 
| weighs just over four tons. A battery of 200 cells, in boxes made 


designed to ensure that the valve returns to such a position 


that the cylinder is open to exhaust, thus preventing the | of a ‘special vulcanite, supplies the current. 
| possibility of the piston rising while the spring to be tested is | capacity of 184 amptre-hours when discharged in two hours, 


pe hour, and has, with the same load, an acceleration of about 


-46ft. per second per second. The complete motor equipment 


Each cell has a 
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WATER-TIGHT SUBDIVISION OF WARSHIPS.* 
By Commander, W111.1AM HovGaarD, Royal Danish Navy. 


THE object of this paper is to study, in a general way, the prin- 
ciples which underlie the application of water-tight subdivision in 
warships. 

The safety of a ship is dependent partly on the buoyancy and 
partly on the stability, but in most classes of warships much more 
on the latter than on the former. 

Although, however, a good reserve buoyancy and a good stability 
are essential to the safety of the ship, they are not by themselves 
able to save the ship from going down in case of serious damage at 
or below the water-line. 

It is impossible to make the hull impenetrable. Ordinary shell 
plating is easily damaged and broken through by the action of 
yrounding, collision and ramming, explosion of torpedoes and 
submarine mines, and even the heaviest armour does not give 
absolute peeneee against the effect of projectiles. 

The effect of such damage in impairing the buoyancy and 
stability may, however, be very much reduced by dividing the 
entire lower portion of the hull, up to a certain height above the 
water-line, into a great number of water-tight compartments. 
Hereby the ship may be enabled to float and continue to tight 
after the armour at the water-line has been broken through and 
after the water has got access to the interior of the ship. 

Water-tight subdivision and protection by armour in the region 
of the water-line are thus two different ways of attaining the same 
object, viz., the protection of the buoyancy and stability. 

it may be stated as a first general principle, that wherever in- 
ternal arrangements necessitate or favour a subdivision in compart- 
ments, these ought to be made water-tight. 

In other words, every opportunity of subdividing the ship in 
water-tight compartments which presents itself during the design 
of a warship should be made use of. 

We must distinguish between two cases—the water may either 
till the compartment completely or it may only fill it partly. More- 
over, we have to consider whether the compartment is placed high 
or low, whether the floor space being given it is broad transversely 
or narrow with great longitudinal length. Finally, we have tocon- 
sider whether the compartment is placed symmetrically in the 
ship in transverse and longitudinal sense, 

The problem is seen to be very complex, and it is therefore 
necessary, for a complete discussion of water-tight subdivision, to 
resort to mathematical treatment. It becomes thereby possible to 
show the exact influence of each of the above-mentioned variable 
elements on the transverse stability and to study the general prin- 
ciples on which water-tight subdivision should be carried out. 

The general formule which will hereafter be stated enable us to 
discuss in a complete and comprehensive manner such important 
uestions as what is most advantageous, broad transverse central, 
or narrow longitudinal side compartments. They also enable us to 
examine by a very short calculation and with generally sufficient 
exactness the concrete case of the effect of bilging of a given com- 
partment on the transverse stability. 

A ship-shaped vessel does not permit ofexact mathematical 
treatment, and it has therefore been found advantageous to begin 
with a — s the stability of a rectangular box-shaped or pris- 
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matic vessel in which a rectangular compartment is flooded. 
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If we regard the volume occupied by the water in the compart- 
ment as not belonging to the ship the displacement and the position 
of the centre of gravity of the vessel will remain as before bilging, 
but its centre of buoyancy will change position and go to B,. The 
metacentre, the position of which will be influenced both by the 
change in position of B and by the existence of a free surface in 
the flooded compartment, will go to Mj. 

As the initial stability is determined by the relative position of 
the centre of gravity and the metacentre, and the former remains 
unaltered relatively to the vessel, we need only consider the move- 
ment of the latter in order to judge of the effect of bilging on the 
stability, i.e, we have to determine the value of MM). 

This quantity is given by the equation— 


um, = 2f1-8-! 85]. Be: 
mn 2n dd l2nd 


which is the general formula for the cases under consideration. 

n is the ratio between area of plane of flotation and area of free 
surface of water in flooded compartment ; the other symbols are 
defined by the diagram. 

By side compartments there will, besides the change in metacen- 
tric height, also be a heeling effect, which may be approximately 
calculated by the formula— 

_ (bk +r) 
icdlieinag’ 
where @ is the angle of heel and + is the distance of the inner side 
wall of the flooded compartment from the centre-line. 


(1) 


(2) 


Large Internal Space 


a= 3-5. Formule land 2. MM), = Change in initial 


to neutralise each other. It is found that, not only for comparative 
purposes but even for quantitative estimates, the formulx for box- 
shaped vessels will, in most cases, give a fair approximation for 
compartments that are central or adjacent to the centre-line. 

One of the first conclusions to be drawn from these formuls is 
that when a central compartment in a ship is flooded completely 
—i.e., no free water surface, there will always be a gain in initial 
stability. 

Secondly, it is concluded that the vertical keelshould not be 

| made water-tight. If, however, the vertical kee! is made water- 
tight, the compartments of the double bottom should be so small, 
that even if two or three of them on same side are opened to the 
sea, the heel produced should be insignificant, i.¢., less than 1 deg. 

This method of determining the size and form of water-tight 
compartments, by fixing upon a limiting angle of heel by their 
being flooded, appears the only rational basis for the design of 
water-tight subdivision, where there is a good reserve buoyancy. 

Differences of opinion may, of course, exist as to the permissible 
limiting angle of heel. 

A third conclusion is, that whether we consider the danger of 
ramming or of torpedo explosions, a wing-passage bulkhead is in- 
dispensable, and hence, that where we have to choose between an 
inner bottom and a wing-passage bulkhead, this latter ought to be 
given the preference. 

This does not imply that an inner bottom ought not to be fitted 
in cases where a wing-passage bulkhead is fitted ; on the contrary, 
in my id of large size and great beamit must be profitable to intro- 
duce both these features, 

A single blow from the ram or torpedo should not be able to 
sink or totally disable a warship. Even if the sea gets access to 
two, and in very large vessels three, of the largest compartments, 
the ship should still be able to float and continue to fight, or at 
least to withdraw. 

The vital organs—engines, boilers, ammunition rooms, and 
electric plant—should therefore be divided in two or more groups, 
placed in isolated water-tight rooms, so that if one of these rooms 
should be flooded with water the“efticiency of the ship may still be 
maintained, th2 disabled machinery may be replaced, the ammu- 
nition may be supplied from other compartments, and the pumping 
machinery of the undamaged rooms may help to pump out the 
water. 

Therefore the internal space should be subdivided by a number 
of transverse bulkheads, and, in some cases, also by a centre-line 
bulkhead. Thus, in twin-screw ships, even of moderate beam, the 
engines must be placed abreast of each other, because too much 
space would be lost by placing one engine aft of the other, and a 
centre-line bulkhead becomes here a necessity in order to avoid 
the simultaneous disablement of both engines. 

Also, in case of the boiler-rooms, it is, in very broad and large 
vessels, difficult todo without the centre-line bulkhead, without 
unduly increasing the size of the compartments or else sacrificing 
much valuable space. By flooding of two transverse rooms a too 
great portion of the boiler plant might be put out of action, even 
although the ship might still float upright and possess sufficient 
stability. Thus the same argument as for the engine-rooms, the 
general efficiency of the ship, leads us to introduce a centre-line 
bulkhead in the boiler-rooms of broad ships of great displacement. 

But in many ships of moderate size it is optional whether the 
boilers shall be placed in broad transverse compartments, extending 
from side to side, or whether a centre-line bulkhead shall be intro- 
duced. Also, in case of fine ships of high power, it may beoptional 
whether the engines should be placed abreast or aft of each other. 
Thus the question arises, is a centre-line bulkhead desirable from 
the point of view of stability ? 

By means of the foregoing formul, and by numerical examples 
dealing with ships of ordinary proportions, I believe it is possible 
to give a definite answer to this important question. The proof of 
the conclusions cannot, however, be rigorously mathematical. All 
that can be done by the naval architect is to make clear what will 
be the conditions of stability of the ship in the two cases, central or 
side compartments, and then the conclusions must be drawn in 
such a manner as any naval officer is likely to draw them. 

Aninspection of the table and of other data stated in the paper 
leaves no doubt that the inconvenience and risk by flooding of 
large side compartments is, in general, very great, com 
that of central compartments being flooded. While the water 
stands low in the compartment the loss in initial stability may 
indeed, in a well subdivided sea-going battleship, amount to one- 
eighth to one-sixth, of the metacentric height by the flooding of 
two central compartments, and in a cruiser it may in such case 
amount to one-fifth to one-fourth of the metacentric height ; but 
while such loss is not dangerous to the safety of the ship, it will 
moreover, soon be reduced as the water rises in the compartment, 
and will even in most cases be turned into a gain. =i 

On the other hand, in spite of the gain in stiffness by flooding a 
side compartment, the heel will here in serious cases of bilging 
soon become considerable and even fatal. A heel of 9 deg. may 
easily be produced, even in well subdivided battleships with a good 
metacentric height, when two adjacent side compartments are 
tlooded. 

An inclination of 9 deg. will render the service of the guns diffi- 
cult or impossible ; the water-line armour belt will be immersed on 
one side, and its lower edge will be lifted out of water on the other 
side. Thus openings produced in the side by the fire of the enemy 
above the armour belt may become immersed, whereby water will 
enter and still further increase the heel, while on the other side 
the unprotected part of the ship’s bottom will be exposed to the 
fire of the enemy. The armour deck being inclined to the horizon, 
and thereby less protected by the side armour, may become ex- 
posed to plunging fire. The steering, the speed, the seaworthiness, 
and the general service on board the ship will all suffer severely. 

In case of cruisers and all ships of small beam and small stiffness, 
the heel, by flooding of side compartments, is much more serious, 
attaining, in the example given in the table, a cruiser of moderate 
displacement, and, as usually designed, about 11 deg. for one com- 
partment and 19 deg. for two compartments being flooded. While 
the former inclination will generally put the ship out of action, the 
latter will, in most cases, prove fatal in presence of an enemy. 

Thus, taking all conditions into account, but keeping in view 


’—Box-shaped Vessels, 


metacentric height. @ = Angle of heel. \« = Sinkage. 





The water has risen to the level of the sea. 
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in ship-shaped vessels the formula will be slightly modified and 
show that, generally, all the effects of bilging are more accentuated 
'n actual ships than in box-shaped vessels, This is of importance, 
‘ince taken together with the circumstance that in actual ships 
the Spaces are partly occupied by boilers, engines, coal, &c., it 
renders the simple formule for Gou-chewee vessels applicable to 
actual ships, the effect of ship-shape and of occupied space tending 
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| more particularly the serious leakages by which large compart- 





| ments in the hold are flooded with large masses of water, the con- 

| clusion — unavoidable that the presence of a centre-line bulk- 
head is objectionable with regard to stability, and that it ought 
not to be fitted unless the efficiency of the ship will be seriously 

| impaired by its omission. 

| Where a centre-line bulkhead must be fitted, the size of the 

| boiler-rooms should be regulated so that the heel produced by 


the edges of the belt to the water-line, Also the heel produced 
should be well within the limiting depression of the important 
guns. In most ships these conditions are fulfilled as long as the 
heel is less than about 4 deg.-—a heel which, although not dangerous, 
is very inconvenient, and means should therefore be provided for 
righting the ship again by filling compartments on the opposite 
side. Certain wing compartments on about half length, where the 
beam is greatest, should, therefore, in all warships, be fitted out 
as compensating tanks, analogous to the trimming tanks at the 
ends of the ship, and capable of being readily filled’ and emptied. 
Such compensating tanks appear, indeed, a necessary and very im- 
portant supplement to longitudinal bulkheads, whether centre-line 
or side bulkheads. 

The use of centre-line bulkheads in ships of small stability 
appears a most dangerous practice, and should not be resorted to 
except where absolutely necessary, as may often be the case between 
engine-rooms, 








THE EIGHT HOURS DAY IN THE UNITEDSTATES. 





THE investigation concerning the desirability and practicability 
of an eight-hour law as proposed by the Gompers Bill, which, 
during the closing days of the last session of Congre®s was referred 
to the Department of Comraerce and Labour for a report,.has been 
undertaken by Colonel Carroll D. Wright, chief of the Bureau of 
Labour, who has already planned the inquiry in detail, and has left 
Washington for a tour that will occupy several weeks, during which 
he will devote the greater portion of his time to a personal investi- 
gation of certain phases of this important problem. Secretary 
Cortelyou has authorised Colonel Wright to conduct the investiga- 
tion ordered by Congress, for the special reason that the Chief of 
the Bureau of Labour enjoys the confidence of both m:. .ufacturers 
and labour leaders and special facilities for gathering the 
particular kind of information desired. 

The resolution referring the eight-hour Bill to the-Department 
of Commerce and Labour for a report requests information with 
regard to the following questions :— 

1. What would be the additional cost to the United States of 
the various materials and articles which it customarily procures by 
contract, which would be governed by the limitations set out in the 
said Bill ‘ 

2. What damage, if any, would be done to the manufacturing 
interests affected by the provisions of the Bill, if enacted ? 

3. Whether manufacturers who have heretofore furnished 
materials and articles to the Government under contract would 
continue to contract with the Government if such contracts were 
within the peremptory eight-hour limitation provided by the said 
Bill ? 

4. What would be the effect of the enactment of the said Bill 
upon the shipbuilding industry ’ 

5. What would be the effect of the enactment of the said Bill, if 
any, upon the export trade of the country ? 

6. Are the labourers of the country, organised and unorganised, 
who would be affected by the proposed legislation, willing to have 
taken away from them the right to labour more than eight hours 
per day, if they so desire to do? 

7. What effect, if any, will this proposed legislation have upon 
the agricultural interests of the country ? 

Colonel Wright’s first: step in the investigation above outlined 
has been to address a letter over the signature of Secretary Cortelyou 
to each member of the Cabinet, requesting a detailed statement of 
the quantity and kind of articles and materials purchased by con- 
tract, the prices paid for them, and the full text of all contracts 
under which purchases are made, together with the names and 
addresses of all parties, whether manufacturers or agents, from 
whom goods have been bought during the past year. This infor- 
mation is to be carefully classified, with a view to determining, if 
possible, which articles or materials would be subject to the opera- 
tion of the eight-hour Bill, if passed, and which would be exempt. 

When this information has been received and classified, a ¢chedule 
of inquiries will be prepared and forwarded to all manufaéturers 
with whom the Government has recently made contracts. Manu- 
facturers will be asked to state the proportion which the goods 
which they sell to the Government bearto those sold commercially ; 
the number of hours their — are now operating and the addi- 
tional cost, if any, that would be involved in a reduction to eight 
hours ; and whether manufacturers would continue to contract 
with the Government if their products were held to be within the 
limitation provided by the Bill. The schedule of inquiries to be 
submitted to manufacturers has not yet been completed, as it is 
anticipated that the replies received from the several Cabinet 
officers will suggest additional questions, the answers to which 
may shed further light upon this very complex subject. 

An important feature of Colonel Wright’s investigation will be 
the effect of the enactment of the Gompers Bill upon the export 
trade of the country. This question will be treated, however, 
solely from the standpoint of the direct, rather than the indirect, 
results that may follow the enactment of a national eight-hour law. 

He will assume that only those manufacturing plants will be 
affected by the Bill as are now doing work for the Government, 
and in this connection he will closely scrutinise the replies made 
by contractors as to the percentages of their respective outputs 
sold to the Government and exported, and their answers to the in- 
quiry as to whether they would continue to take Government con- 
tracts if the Gompers Bill should become a law. The much more 
important question as to the indirect effect of the passage of the 
eight-hour Bill, which, it has been contented, would result, through 
labour agitation, in forcing to an eight-hour basis all concerns in 
the same industry with those having Government contracts, will 
not be considered in detail by Colonel Wright, as he does not 
regard this phase of the case as being susceptible of demonstration, 
being wholly problematical and one to be determined by experi- 
ence. In connection with the export trade phase of the question, 
the Bureau of Statistics of the Department of Commerce and Labour 
will be called upon to make a special compilation showing in detail 
the exports from this country of such goods as are similar in cha- 
racter to those that would be manufactured for the Government on 
an eight-hour basis, should the Gompers Bill become a law. 

Special agents of the Bureau of Labour have been detailed to 
make up an accurate list of all the manufacturers in the country 
who are now operating their plants on an eight-hour basis, and 
this list will be extended so as to include various branches of the 
building trades. Schedules of inquiry will be sent to these con- 
cerns for the purpose of ascertaining the effect that has been noted 
in the change from a longer day to an eight-hour day. Colonel 
Wright anticipates that the answers to these inquiries will show a 
considerable reduction in the amount of work performed per day 
in the building trades, but he is in doubt as to the showing that 
will be’ made in the various manufacturing industries. . In this 
connection manufacturers will be asked to make a general stave- 
ment as to the effect of the change to eight hours upon the opera- 
tives, as well as upon the output of the plants, and all information 
that will shed any light upon the desirability of an eight-hour day 
will be solicited. 

A phase of the investigation of special interest will be the 
evidence which Colonel Wright intends to procure from a number 
of prominent British manufacturers who placed their plants on an 
eight-hour basis some years ago, and who took prompt steps to 
obtain scientifically accurate data for a comparison between the old 
system and the new. Colonel Wright has special facilities for 
securing this information, and regards it as very valuable, not only 
because of the care exercised to secure accurate statistics, but 
because of the disinterestedness of the parties furnishing it. 

No formal hearings will be given in connection with this investi- 
gation. The experience of the Bureau of Labour has demonstrated 
to the satisfaction of its officials that testimony adduced at 
hearings is usually of very little value, and is far less satisfactory 
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special agents. The Bureau will correspond with many manufac- 
turers aside from those to whom schedules of inquiry will be ad- 
dressed, and will endeavour in every way to obtain the fullest and 
most impartial information. Colonel Wright desires it understood 
that the inquiry and report will be made without reference to pre- 
conceived ideas of his officials or his own with respect to the general 
desirability of an eight-hour day, and that the questions pro- 
pounded by the House Committee on Labour will be answered as 
specifically as possible, although it will probably be necessary to go 
beyond the direct interrogatories in compiling the Department’s 
report, A number of prominent manufacturers have advised the 
Department that they desire to present statements bearing upon 
red eee submitted by the House Committee, and it is under- 
stood that the labour leaders also wish to place their side of the case 
before the Department in writing. 

It will be seen from the magnitude of the work outlined by 
Colonel Wright that several months will be occupied in gathering 
the desired information. The scope of the inquiry will probably 
be broadened as it proceeds, but both Colonel Wright and Secre- 
tary Cortelyou are confident that the task will be completed in time 
to present the results to the House Committee when Congress re- 
convenes in December.—The Iron Age. 








ELECTRIC STEEL FURNACE AT GYSINGE, 
SWEDEN. 
By F. A. KsELiin, 


THE problem of smelting steel by electricity years ago attracted 
the attention of inventors, and as early as 1879 C. W. Siemens 
constructed his first furnace for the smelting of metals, especially 
steel. His furnace was of the arc type, in which the voltaic are 
was formed between a carbon electrode and the metallic contents 
of a crucible, the length of the are being regulated by an electro- 
magnetic device. 

This electric furnace, as well as others of similar construction, 
has the inconvenience that the source of the heat—the voltaic are— 
possesses a temperature of 3700 deg. C., which is much more than 
that required by steel smelting. The result of the use of this 
intense heat is that the steel is overheated in the vicinity of the 
arc, while in other parts of the furnace it has not yet reached the 
temperature suitable for teeming. Another inconvenience is that 
the ~ very easily takes up impurities from the electrodes con- 
sumed. 

The cost of the electrodes also is an item that sensibly increases 

the cost of production, and the carbon monoxide resulting from 
the oxidation of the electrodes exerts a bad influence, as it prevents 
the steel from giving off the carbon monoxide dissolved in it. A 
more uniform heating of the steel can be obtained by passing 
electric currents of great intensity through the steel, and using the 
heat evolved by the resistance of the steel for the smelting. But 
as the resistance of metals, even when molten, is com tively 
low, the currents used must b2 so great that copper cables get a 
section at least as great as that of the steel in the furnace. 
- Mr. de Laval, the well-known Swedish inventor, has tried to 
diminish this inconvenience by using molten slag instead of steel 
as resistance in his furnace; but the results cannot have been 
satisfactory, as the patent has been allowed to expire. 

The greatest difficulty in electric furnaces of this kind comes 
from the electrodes, for the reason that carbon electrodes have 
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high resistance, cause great losses of tension and power, and are 
soon consumed at the contact with molten steel. Water-cooled 
iron electrodes could possibly be used, but then the magnetic 
properties of the iron create new difficulties. In order to get 
sufficient intensity of current, alternating currents must be used, 
and then the magnetism causes the concentration of the current at 
the surface of the electrodes—skin effect—and the result is great 
current density in the’ electrodes with great losses of power, and 
by the influence of self-induction a diminished capacity of the 
electric generator to convert mechanical energy into electric 
energy. 

In order to eliminate these difficulties I pro to Mr. Benedicks, 
general manager of the Gysingé works,’ in May, 1899, to build an 
electric furnace at Gysinge, without electrodes. My project was 
accepted, and I went to Gysinge to carry it out. 

The illustration shows the principle of the furnace. An annular 
groove A A forms the furnace room, the sidesand bottoms of which 
consist of refractory bricks. The covers BB close the furnace. 
In the centre of the circle formed by the furnace room is a 
quadrangular core or cone C, formed of thin insulated copper wire, 
which continues outside the furnace, and forms with the furnace 
room the two links of a chain. The coil D Dis connected with 
the poles of an alternating current generator. 

When passing through the coil the current excites a varying 
magnetic flux in the core or cone, and the intensity of current in 
the steel is then almost the same as the primary current multiplied 
by the turns of wire in the primary coil. The tension of the 
current is naturally reduced in almost the same ratio as the inten- 
sity is increased. 

In this way it is possible to use an alternating current generator 
of high tension, and yet—without using transformers with copper 
cables of large sections and powers, and costly electrodes—obtain 
a current of low voltage and great intensity in the furnace. 

In February, 1900, the first furnace at Gysinge was ready for use, 
and by March 18th the first steel ingot was cast, which from the 
beginning was of an excellent quality. The problem was then 





solved technically, but not economically, for, with an electric 
generator of 78 kilowatts, only 270 kilos, of steel were produced in 
twenty-four hours. The next furnace built was ready in Novem- 
ber, 1900, and produced with 58 kilowatts from 600 to 700 kilos. 
of steel ingots in twenty-four hours. The charges were composed 
of 100 kilos., and the time between the teemings from three to four 
hours. The output was not fully satisfactory, because the cooling 
surface of the walls was too great compared with the contents of 
the furnace, and the cost of repairs was also rather high. 

On August 11th, 1901, the sulphite pulp mill of Gysinge was 
completely destroyed by fire, and it was then resolved not to re- 
build it, but to,use for steel smelting the water power formerly 
absorbed by the pulp mill. 

The new plant was ready to start in May, 1902, and has since 
that time worked satisfactorily. 1t consists of a furnace containing 
1800 kilos. of steel, from which from 1000 kilos, to 1100 kilos. are 
taken out by each teeming, and the rest left to keep the current 
passing. The furnace produces with 165 kilowatts, or 225 electric 
horse-power, 4100 kilos. of steel ingots in twenty-four hours when 
charged with cold materials. The electric generator gives alter- 
nating single-phase current of 3000 volts, which is pepeg trans- 
formed, by means of the primary coil and iron core of the furnace, 
into a current of about 30,000 ampéres in the steel that forms the 
secondary circuit. 

The smelting process as carried on at Gysinge produces only 
first-class steel, from the excellent Dannemora pig iron and weld 
iron, as follows :— 

After pouring, about 800 kilos. of metal are left in the furnace to 
keep the current passing, and to this is added the proper quanti- 
ties of pig iron, bar ends and steel scrap as experience has prov 
will give the percentage of carbon desired in the resultant steel. 
In teeming there is always less carbon in the steel than that con- 
tained in the materials charged, for the reason that the pig iron is 
rusty and the steel also takes up a little silicon by reduction of the 
silicic acid of the lining. When the charge is molten and over- 
heated to a suitable degree, the teeming is done in the same way 
as in the open-hearth furnace by making a hole in the wall. The 
upper part of the furnace, as shown in Fig. 1, is on the same level 
as the working floor, and the charging is done simply by taking off 
the covers and putting in the materials. As the heat is produced 
in the steel itself, the slag is not so hot as in other steel furnaces, 
and consequently the workmen do not suffer much from the heat. 
The steel produced is, as mentioned above, of an excellent quality, 
uncommonly dense, unusually homogeneous and tough, easy to 
work cold when annealed, and less disposed to crack and warp in 
hardening than other kinds of steel. I think that the cause of 
these excellent qualities, apart from the good raw material used, 
must be due to the fact that the product contains less dissolved 
gaseous matter than other kinds of steel. 

As everyone knows, even small quantities of gases, especially 
hydrogen, injure the quality of steel, and the principal cause of 
the high quality obtained by smelting in crucibles is, in my opinion, 
that the steel is not in contact with the fuel gases, though it may 
absorb a little through the porous walls of the crucible. In the 
electric furnace described above, the steel has no opportunity to 
take up such gases or other impurities, and the quality is even 
better than that of the crucible steel with the same analysis. 

To make special steels with nickel, tungsten, or chromium 
offers no difficulties, and the alloys themselves are quite homo- 
geneous. Thecost of production depends principally cn the efficiency 
of the furnace and the price of the power. In the furnace now in 
use at Gysinge the losses have been proved experimentally to be 
87°5 kilowatts, so that the effective power absor' by the steel is 
165 — 87°5 = 77°5 kilowatts ; and as those produce 4100 kilos. of 
steel in twenty-four hours, one effective kilowatt produces about 
53 kilos. of steel ingots in the same time. Every additional kilowatt 
in the furnace, when the size is not altered, increases the output 
by 53 kilos., and it is calculated within a few months, when a 
stronger water wheel is obtained, to produce about 6000 kilos. of 
steel ingots with 200 kilowatts. 

As the absolute cost of labour and repair will be the same those 
costs for one ton of steel ingots will be about two-thirds of the 
present cost, and the price of power per ton also will be sensibly 
diminished. At Gysinge the cost of repair—renewing the lining of 
the furnace when it is worn out—was 60 dols. 

From experience with this furnace it is calculated that a furnace 
of 736 kilowatts, or 1000 electric horse-power, will produce 
30,000 kilos, of steel ingots in twenty-four hours, when charged 
with cold materials. With hot materials the output is much —. 
For instance, if 250 kilos. of molten pig iron are charged for each 
ton of steel ingots produced, the output is increased from 
30,000 kilos. to 36,000 kilos. in twenty-fourhours, with 1000 electric 
horse-power. 

In my opinion, the costs of labour and repairs for a furnace of 
this type will be less than those of an open-hearth furnace of the 
same size ; so that, where power is cheap, there is sibility of 
producing a steel competing with the expensive crucible stéel at a 
smelting cost not exceeding that made in the open-hearth furnace, 
—American Manufacturer. 








LAUNCHES AND TRIAL TRIPS, 


ADMIRAL BORRESSEN, steel screw steamer; built by, Sir 
Raylton Dixon and Co., Limited; to the order of, Mr. Wilhelm 
Torkildsen, Bergen ; dimensions, 372ft., 50ft. by 28ft. 3in.; to 
carry, 7000 tons ; engines, triple-expansion, 25in., 4lin., 67in. by 
45in., pressure 180 1b.; constructed by, North-Eastern Marine 
Engineering Company ; trial trip, June 14th. 

JEANNE, steel screw steamer ; built by, Wood, Skinner and Co., 
Limited ; to the order of, Mr. Martin Carl, of Copenhagen ; to 
carry, 2000 tons ; engines, triple-expansion, 17}in., 29in., and 48in. 
Ps sag stroke, pressure 180 lb.; constructed by, the North- 

tern Marine Engineering Company, Limited ; trial trip, June 
20th ; 11 knots. 

LuQvE, steel screw cargo steamer ; built by, Sir Raylton Dixon 
and Co., Limited ; to the order of, Messrs. Robert MacAndrew and 
London ; dimensions, 248ft., 35ft. 7fin. by 21ft. 10in.; to carry, 
2330 tons deadweight; engines, triple-expansion, 19in., 32in., 
53in. by 33in., pressure 1751b.; constructed by, North-Eastern 
Marine Engineering Company, Limited ; launch, June 28th. 

KATHERINE, steel screw steamer; built by, Furness, Withy 
and Co., Limited ; to the order of, Messrs, J. $8. Allison and Co., 
West Hartlepool; dimensions, 335ft. long, and measurement 
capacity 269,664 cubic feet; engines, triple-expansion, 23bin., 
38in., 64in. by 42in., pressure 1801b.; constructed by, Richardsons, 
Westgarth and Co.; launch, June 28th. 








THE INSTITUTE OF SANITARY ENGINEERS. — Arrangements 
have been made for the members to visit Tunbridge Wells on 
Saturday, July 16th, to see the Northern Sewage Farm, near South- 
borough Station, South-Eastern Railway, and the brickmaking 
works of the High Brooms Brick Company, the Corporation Water- 
works, Pembury, and the new bacteria beds, Pembury drainage. 
Should time permit, the sanatorium and the hospital will also be 
visited. ‘ 

ROYAL COLLEGE OF SCIENCE, 1903.—With a balance sheet of the 
bursaries of the Royal College of Science was enclosed the follow- 
ing slip :—Science scholars selected from the whole of Great Britain 
for their ability and promise, maintaining themselves on 17s, 9d. a 
week, were this year saved from much-privation by secret gifts of 
small bursaries. Prof. Perry has no right to ask for help from the 
generous men who helped him last year, but he has all the sturdi- 
ness of a chartered beggar. He asks in a good cause. 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

TRADE is quiet, and inquiries are few and of only little account. 

Values remain as last quoted. The engineering industries are 

fairly well ¢ ied in some branches, and quiet in others. 

The Birmingham City Council has sanctioned the pre’ tion of 
a draft Bill for presentation to Parliament in connection with its 
tramways undertaking. The total length of tramways included in 
the scheme is about 39 miles, and the cost, if constructed on the 
electric overhead system, is estimated at £295,000. It has, however, 
not yet been finally decided what mode of traction is to be adopted. 
The lines have been separately considered, and the whole of them 
passed, with the exception of the Edmund-street and Newhall- 
street loop, which the committee propose to abandon in deference 
to representations from medical men in those streets, and to sub- 
stitute an alternative route, 

Dr. George Reid, the medical officer of health for Staffordshire, 
has presented to the Sanitary Committee of the Staffordshire 
County Council a report as to the progress of sewage treatment 
experiments at Hanley , extending over two years. Works were 
constructed for treating one-sixth of the dry-weather flow of the 
sewage of Hanley on biological lines, the object being to determine 
by experiment on a large scale whether septic tank treatment, 
followed by single filtration, would yield satisfactory results. The 
plant wasdesigned by Messrs. Willcox and Raikes, engineers, Birming- 
ham. The question of efficient distribution of the tank effluent in the 
filter was not easy, but Mr. Scott-Moncrieff designed an apparatus, 
which was ultimately fixed, and which has been at work in distri- 
buting the sewerage on acircular filter ay ra the time covered 
by the experiment. Later on Mr. Willcox designed a mechanical 
distributor, which was fixed in connection with a rectangular 
filter, and that apparatus has also been at work throughout the ex- 
periment. Dr. Reid states that the working of the preliminary 
plant has exceeded his highest expectations, and he is of opinion that 
the Hanley Corporation might with confidence proceed on similar 
lines in laying down a plant of sufficient capacity to deal with the 
whole of the sewage of the borough. 

Electric engineers continue busy. For the extension of their 
electric light undertaking, the Corporation of Coventry are seeking 

wers to borrow a further £31,575, to be laid out as follows :— 

ains, £12,000; new sub-stations, £200; transformers, £3000 ; 
new generating plant at works, £6725; boiler, £1150; crane, 
£450: buildings, £1500 ; foundation, £250; feed pumps, £250; 
pipes, £500; extension of coal conveyor, £300; extension of 
economiser, £300; motors for works, £150. The demand for 
current for lighting purposes has not been so large as had been 
anticipated, but the Council is relying on the supply of motors for 
business Lary espe to make the concern a continuing success, The 

department has recently n to make a profit. Z 

he Incorporated Municipal Electrical Association has held its 
annual meeting at Derby, Mr, T. P. Wilmhurst presiding. Mr. 

F, A. Newington, of Edinburgh, was elected president for the 

ensuing year. It was agreed that in 1905 the Association should 

visit Edinburgh. Mr. R. A. Chattock (Birmingham) and Mr. T. E. 

Fidden (Sheffield) were elected vice-presidents. Mr. J. E. Edge- 

combe was re-appointed honorary secretary. The annual — 

stated that the membership had reached a total of 385. he 
resident referred to the Supply of Electricity Bill, now before 

Pastlannent. The Association put their views before the 

Association of Municipal Corporations, who were opposing the 

Bill. It was decided to tender a witness to give evidence, and to 

take any other steps necessary in the matter. - 

Several new electric pumps are nearly completed for use in the 
South Staffordshire 7 om Drainage Commissioners’ Tipton dis- 
trict. At this week’s meeting of that body it was announced that 
the South Staffordshire Mines Drainage Bill had been read a 
third time, and that it had received the Royal assent on June 23rd. 
The Tipton District Committee have authorised negotiations of 
leases of sites for the new pumping engines, and the sending out 
of specifications inviting tenders for the new pumping plants. 
The seal of the Commissioners was affixed to a receipt for a 
further advance of £10,600, being the fifth instalment under the 
mortgage for £100,000, dated June 22nd, 1895, making the total 
advance £27,000. : 

The work of sinking the second shaft in connection with the 
Earl of Dudley’s colliery operations at Himley is suspended in 
consequence of water. Tanking is at present taking place, and 
powerful steam pumps will shortly be put down. The foundations 
of the engine-house are being laid. 











NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


Manchester.—The atmosphere of the Manchester Exchange on 
Tuesday afternoon was of a somewhat depressing character, com- 
mercial and otherwise. Although there was a fair attendance, no 
one seemed to have a good word to say for business. It was 
decidedly off—slow, dull, and disappointing, and yet merchants 
scarcely liked to say so. There was a little doing certainly, but 
generally prices were on the down grade, and what orders were 
given out of necessity only. With every desire to report improve- 
ment in any given department, it appeared impossible to do so. 
Sales were not large, and [ gee d quotations remain unaltered on 
the week. In forge and foundry iron prices were in buyers 
favour. We heard of very low prices being accepted, but in these 
cases it was exceptional, and intended to push business in another 
direction. In connection with pig iron, there is more talk of fur- 
naces being blown out, but it is somewhat peculiar that this should 
be done in face of low stocks, although it is admitted there is a 
marked absence of orders on export account. Probably owing to 
unsatisfactory prospects consumers are observing a ‘‘ waiting 

licy. There was little offering at second hand. Quotations for 

neashire No, 3 foundry were 51s. 6d. to 52s.; Derbyshire, 51s. to 
52s.; Lincolnshire, 46s, 6d. to47s. Middlesbrough iron was quoted, 
delivered Manchester, at 51s. 4d. to 52s. 4d. Scotch iron showed 
little change, delivered Manchester, Eglington being quoted 
53s. 6d. to 53s. 9d.; Glengarnock, 54s, 3d. to 54s, 6d.; and Gart- 
sherrie, 55s, 3d. to 55s. 9d. Cumberland hematite was firmer, but 
buyers are not inclined to pay higher rates. Lancashire forge 
remains somewhat nominal. Cleveland iron was firmly held, but 
buyers appeared rather indifferent. 

In finished iron there was a rather better feeling, and although 
prices were unchanged, they were decidedly in sellers’ favour. 
Generally, prices remain about £6 5s.; with Staffordshire bars, 
£6 5s, to £6 7s, 6d.; hoops ruled from £6 17s. 6d. to £7 2s. 6d.; 
and sheets, from £7 5s. to £7 10s, Steel plates, ‘‘tank,” girder, 
and bridge quality, made £6 to £6 2s, 6d.; but boiler plates were 
unchanged on the Association basis of £6 17s. 6d. perton. Owing 
to competition steel billets ruled rather low. English bars were 
quoted at £6 to £6 2s, 6d.; billets, £4 12s, 6d.; and hoops, 
£7 5s. 

Imports to Manchester docks during the past week include 
22,938 flat billets, 1600 bags wire nails, 2962 bars copper, 3423 pigs 
lead from New York, and 10 packages machinery from Hamburg, 
‘*to order,” 

There was little new to report in the demand for coal in any class 
save for engine slack, the best being in demand for steam purposes. 
Manufacturing coal was extremely dull, and the shipping trade is 
also on the easy side. House coal is in even smaller demand than 
usual at this time of the year. : 

Quotations were about as follows:—House coal, best, 13s. 
to 14s.; seconds, 11s. to 12s,; common, 8s, 6d. to 9s. 6d. 
and 10s.; steam and forge, 8s. 6d. to 8s, 9d. ; ordinary qualities, 
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8s. to 8s. 3d. common. For engines, best slack, 6s, to 6s, 6d. ; 
medium, 5s, to 53, 6d.; common, 4s. to 4s, 6d. at the pit 
mouth. 

Barrow.—There is no improvement to note in the hematite pig 
iron trade. The demand remains very quiet and there is an absence 
of life in the market, and in all the 5 we from which trade 
usually springs. That is to say, that all the trades which depend 
on hematite makers for delivery of iron usuaily are more or less 
depressed, and there is as a consequence not much prompt demand, 
and much less demand on forward delivery account. akers are 
not only not well sold forward, but are not in all cases selling as 
much iron as they are producing, which means that their stocks 
are sony on the increase. Warrant iron stocks are, however, 
being reduced, last week to the extent of 394 tons, leaving 14,413 
tons still in stock. Only twenty-five furnaces are in blast, twenty- 
four on hematite and one on speigeleisen. Prices have dropped 
this week Is. 6d. per ton on makers’ iron, which is now nominall 
quoted at 54s. per ton net f.o.b. Warrant iron, 53s, net cas 
sellers, buyers 6d. less, In forge and foundry iron very little is 
being done. There is only a small business in charcoal iron, and 
none is being produced in the district at present. 

Iron ore commands only a small sale, and is, indeed, being 
raised only in small quantities. The trade locally is greatly 
restricted, and the tonnage ship to other iron-making centres 
is much below the average. rices are weaker at 8s, 9d. to 
13s. 3d. per ton net at mines. No profits are being made under 
existing conditions. 

There is very little life in the steel trade. Orders are coming in 
slowly alike for rails and for plates, and orders are only very 
moderately held for the former, The demand has indeed fallen 
off considerably during the past month or two, after having been 
brisk for a considerable time. Now there are not many require- 
ments either on home, colonial, or foreign account, and as a con- 
sequence makers are very indifferently supplied with orders; in 
fact, the business in hand would not more than supply work for 
the miils for a fortnight. Heavy rails are at £4 12s. 6d. per ton. 
Shipbuilding material is in quiet request, and very few orders are 
in hand, except those a have been placed on local account. 
Plates are at £5 12s, 6d. per ton. Merchant steel is in very slow 
request, and heavy steel castings are quiet. Chilled is in good 
demand. 

Engineers are fairly well employed, and ironfounders and boiler- 
inakers are doing a good business, 

Coal and coke are very quiet, and prices remain at a very low 
point. 

Shipping at West Coast ports remains quiet. The exports last 
week included 6220 tons of pig iron and 8075 tons of steel, a total 
of 14,295 tons, in comparison with 18,721 tons in the corresponding 
week of last year, a decrease of 4425 tons. The aggregate ship- 
ments this year have reached 378,857 tons, in comparison with 
516,425 tons in the corresponding period of last year, a decrease 
of 137,568 tons. 








THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

A VERY quiet business is now reported in the South Yorkshire 
coalfield for heusehold sorts, the continued fine weather causing 
trade to be depressed, with the result that stocks at the collieries 
are accumulating, even although the pits are not working full 
time. Still, a fair average weight is being sent to the metropolitan 
markets, and the requirements of the Eastern Counties are quite 
up to those of the corresponding season of the previous year. 
Values, however, are not equal by about 1s. per ton to what pre- 
vailed twelve months ago. For best Silkstones, in which there is 
no great trade doing, prices are about 12s. 6d. per ton, but in the 
higher grades of soft coal from the Barnsley pit for which there is the 
greatest demand, the coalowners do not realise any more than 
from 9s. 6d. to 10s. 6d. per ton at the pit, seconds being worth 
from 8s. 6d. per ton upwards. Metropolitan and other household 
contracts for the half-year have recently been placed at 6d. per 
ton less than the rates under the expiring contracts. Orders for 
thin seam house coal are very scarce. 

Steam coal, on the other hand, is rather brisker, good hard coal 
being in exceptional demand, and full time worked at the pits. 
The North-Eastern Railway Company has divided its contracts for 
the half-year ending December next between the principal pits 
working thick seams, the price being 8s, 6d. per ton. Several 
other contracts at similar rates have been shee and as there is a 
fair shipping and export demand, trade in steam coal is satis- 
factory. Steam coal fetches from 8s. 3d. to 8s. 9d. per ton, loco- 
motive coal beiug 8s. 6d. per ton at the pits in owners’ wagons. 
Slack and smudge in the better qualities fetch from 3s. 6d. to 4s, 
per ton at the pits, and are in fairdemand. Engine fuel and the 
inferior kinds of smudge are difficult to sell, and owing to the 
depression in the glass trade the consumption is very slight. Only 
a moderate inquiry is reported for coke, with no immediate prospect 
of any improvement. 

The weight of coal taken to Hull from Yorkshire and several 
pits in the adjoining coalfields during June last was 302,736 tons, 
as compared with 274,003 tons for the corresponding month of last 
year ; for the completed six months, 1,640,736 tons, against 
1,628,704 tons. Denaby and Cadeby Main are an easy first in the 
returns, the weight from these collieries during last month having 
been 56,288 tons, against 40,816 tons for June of 1903 ; for the 
six months, 282, tons, against 116,080 tons. The coal sent 
abroad during June exhibited an increase on the tonnage for 1903, 
the respective weights having been 165,236 and 156,543 ; for the 
six months in 1904, 663,325 tons ; and for the six months of 1903, 
721,073 tons. The decrease for the half-year is accounted for by 
the fact that trade with the United States has now dropped even 
below its normal level, the weight sent from January to June this 
year having been 2734 tons, while for the corresponding period of 
1903 it was 120,274 tons. At that time there was a great strike 
raging in the American coalfield, and heavy supplies were bought 
from this country and elsewhere. 

The principal export business last month was done with Sweden, 
which took 54,623 tons, against 37,755 tons ; for the six months of 
1904, 189,143 tons, as compared with 160,057 tons for the corre- 
sponding period of last year. North Russia comes next, the weight 
sent there in June having been 42,955 tons, against 61,284 tons for 
June of last year; for the completed period of this year, 119,377 
tons, as compared with 121,876 tons for the six months of 1903. 
South America has largely increased its trade on the month, viz., 
15,717 tons, against 77 tons. Increases are also shown by 
Austria, Denmark, Germany, Holland, and West Indies. 
Decreases, on the other hand, are shown by Norway, Turkey, 
East Indies, France, and Belgium, while Egypt took 5172 tons, 
against nil for the corresponding month of last year. 

In the iron and steel trades the opening of the quarter has been 
much less satisfactory than was expected. At the close of the 
half-year it was anticipated that buyers would operate more freely, 
but the lower prices prevailing do not seem to have induced any 
movement, and there is no disposition shown to buy ahead. Still 
manufacturers generally are limiting their output in view of the 
exceptionally light orders coming in both from the home and 
foreign markets, There has rarely been a time when so much 
complaint of “cutting” has been heard in the steel trade, and 
prices are oma og | below what has been quoted for a very con- 
siderable time. The home market is even worse than the foreign, 
travellers finding it exceedingly difficult both to collect accounts 
and to secure orders. In the military material department the 
announcement has been officially made that fresh orders are likely 
to be placed almost immediately under the Admiralty programme. 
bie we will be exceedingly welcome, for the work now in hand is 
eing taken very deliberately, in order that it may extend over the 
period of waiting for the further orders expected. Of these, how- 
ever, nothing has been heard as yet. A fair amount of business is 





reported in forgings and castings for shipbuilding yards, but there 
is much room for improvement. : 

Manufacturers of agricultural and similar machinery have done 
very well. The hay harvest has been exceptionally good and this 
has greatly hel business, Although the mower and reaper 
have largely superseded the scythe the sickle, there are many 
sas where the old methods are still necessary, and the demand 

rom these cistricts for scythes and sickles has been quite equal 
to anything in previous seasons, A very good business is also being 
done in other parts for agricultural and domestic machinery. 

In the lighter staple trades there is some improvement in the 
—— of sterling silver goods. The price of silver has been 
ess fluctuating, and this has encouraged business a little. In the 
silver plate and Britannia metal b hes trade is still excessively 
depressed. There has been for several seasons now a falling off in 
the demand from seaside and other resorts, and the present year is 
likely to be even worse than 1893 and 1892. Several orders for 
table appointments have been received for Admiralty and certain 
shipbuilding companies, but these are by no means important. 
The trades generally are very quiet, and even the largest houses 
have difficulty in keeping their hands fully employed. Bothin the 
heavy and in the a trades of Sheffield many are out of em- 
ployment, with little prospect at present of their being taken on at 
an early date. 

On the 6th inst, Messrs, Wiiliam Cooke and Co., Limited, 
Tinsley Steel, Iron, and Wire Rope Works, invited a large number 
of gentlemen connected with the Sheffield industries to view their 
works, more especialiy the new wire rod mill, which was recently 
started. The wire rope factory was erected in 1887, enlarged 
in 1897, and again in 1902. The present extension adds 16,000 
square feet, making in all 40,000 square feet of flooring for machines. 
The visitors were received by Mr. Thomas Wilkinson, chairman 
and managing director. 

An agreement for the supply of electricity in bulk has been 
entered into between the Mirfield Urban District Council and the 
Yorkshire Electric Power Company, wkose first generating station 
at Thornhill will shortly be completed. The Council propose to 
undertake only the distribution of current for lighting purposes, 
and leave the supply of current to large power users, such as mills, 
collieries, &c., to the company. The supply will be available in 
December next. 











NORTH OF ENGLAND. 
(From our own Correspondent.) 


TRADE continues much depressed, but it cannot, on the whole, 
be described as worse than it was last week, for shipments are cer- 
tainly better than they were last month, and Cleveland pig iron 
prices have moved up alittle. Producers of pig iron are holding 
_— — to their quotations, and appear to be in no great 

oe sell, for they have still on their books unexecuted a good 
number of contracts taken in the early spring, and they expect 
that before this month is out the usual demand from the Con- 
tinent for autumn delivery will arise. There has certainly been 
rather more inquiry this week, and the upward movement in war- 
rant prices has caused consumers to be more ready to buy. Then 
it is known that makers’ stocks are still small, though they are 
larger than they were in the early spring, and shippers will pro- 
bably find some difficulty in getting their requi ts satistied in 
the autumn if they postpone buying. The ironmasters could do 
with stocks a good deal larger than those which they have held 
during the last two years, and the fict that they are adding some- 
what to their stocks does not trouble them. 

It is to be noted that while the exports of pig iron from the 
Cleveland district last month were very disappointing, being 38 per 
cent. less than those of June, 1903, and 20 per cent. less than the poor 
return of May, and while at the same time the production was not 
reduced, yet there was a substantial decrease in the stoc’: of Cleve- 
land pig iron in the public warrant stores, that stoc’. being reduced 
to 80,711 tons, the smallest that has been rerurted at any time 
since the middle of 1901, last month’s decrease being 4150 tons. 
It is evident that consumers have been taking warrants more 
freely, one reason for this being that the latter have for some time 
been cheaper than makers’ iron, and those users who were not 
particular what brand was supplied to them have found it to their 
advantage to buy warrants in preference to makers’ iron. 

It has been announced this week by the official accountants that 
the average price realised by the ironmasters for No. 3 Cleveland 
pig iron during the quarter ending June 30th was 43s. 1-19d. per 
ton, that being 9-22d. per ton more than was realised in the first 
quarter. That is a gratifying statement after the accounts that 
have been generally given as to increasing depression. An 
advance is more than was hoped for, but it is evident that the 
producers took advantage of the higher prices that ruled in March 
and April to line their books well, and it is these orders on which 
they have been —s most of the quarter. The fall in quota- 
tions was most marked in June, for the average quoted rate for 
No. 3 in April was 44s. 7-68d., in May 44s. 3-50d., and in June 
43s. 0-75d., that for the whole quarter being practically 44s. The 
return is a better one than that for the first quarter of the year, for 
then a decrease of 1s, 9-4d. per ton had to be recorded in the 
average realised price against the advance of 9}d. in the second 
quarter. On the strength of the better realised price, railway rates 
for the carriage of iron-making materials will be advanced one per 
cent., as also will the wages of all the blast furnacemen in the 
North of England, these both being regulated by sliding scale. 

The market for Cleveland pig iron has been too unsettled and 
uncertain to give consumers confidence enough to buy for delivery 
much ahead, and where they used to buy in lots of several thousand 
tons each, now their orders do not cover as many hundreds. Last 
week, for instance, a cargo of 1200 tons of Cleveland pig iron was 
sent to Hamburg, and that iron had to be divided among fourteen 
consumers. By second hands No, 3 Cleveland G.M.B. pig iron has 
been sold at prices varying from 42s. 6d. to 43s., but 42s. 9d. has 
been most commonly secured. Makers’ quotations have ranged 
from 42s, 9d. to 43s. 6d., and sellers were not keen, for there are 
chances of the autumn bringing some revival. No. 1 has this week 
been obtainable at 45s.; No. 4 foundry at 42s. 44d.; No. 4 forge at 
41s, 74d.; mottled at 41s.; and white at 40s. 9d. per ton. Foundry 
iron is still scarce, but there is no longer any dearth of the lower 
qualities, 

The hematite pig iron trade continues very unsatisfactory, com- 
petition is keen, and realised prices are generally below cost of 
production. The position of makers is not a happy one, and they 
still have to take prices relatively lower than those of Cleveland 
pig iron. Not more than 51s. 6d. per ton will now be given for 
mixed numbers of East Coast hematite pig iron, 52s. for No. 1, 
and 49s, 6d. for No. 4. Rubio ore is somewhat cheaper, for sales 
are reported at 14s. 6d. per ton, c.i.f. Tees, but makers can get no 
relief in the cost of coke, which, indeed, is very firm in price, the 
figure for medium qualities being 14s. 3d. per ton, delivered at the 
furnaces on Teesside. 

With regard to exports of pig iron from the Cleveland district, 
last month’s were the worst that have been reported for more than 
two years, with the exception of those of December last, only 
77,395 tons being shipped, whereas it is usual to report over 
100,000 tons in the month, and in June, 1899, there were 135,973 
tons exported—the _ largest qn that Cleveland ironmasters 
ever shipped in any one month. Not in any June for more than 
twenty years have the exports been so small, except in 1892, 
when, however, it was not depression of trade, but lack of the iron, 
that caused the poor deliveries, there being then in progress the 
three months’ strike of Durham miners, which led tosuch a dearth 
of fuel that all the furnaces in the North of England except three 

ad to cease operations, The decline in shipments was largely due 
to the decreased home requirements. Thus Scotland only took 
26,893 tons, or less than in = month since January, 1901, 
whereas 48,858 tons were sent in June last year, and no less than 








61,785 tons in October, the last being the largest quantity ever 
— in any.one month. Wales only tock 30 tons; against 
tons in June, 1903 ; and to other parts of the country there 
was a great falling off. To the United States nothing was sent last 
month ; against 6309 tons in June last year, and to Italy 5184 tozs 
ee 9972 tons ; but to Germany and France the quantities were 
er. 
or the half-year the return of shipments of pig iron from Cleve- 
land was not good, but Germany took more than since 1901, France 
more than since 1900, and to Italy, Sweden, and Norway, the 
quantities were the best on record. In the first half of last year 
Cleveland sent direct to the United States 74,960 tons of pg iron, 
this year none at all. The total export from Cleveland for the 
half-year was 548,324 tons against 633,866 tons last year, and 
677,764 tons in 1899, the last being the best on record. 

With respect to the finished iron and steel trades there is abso- 
lutely nothing new to report, demand continuing slack and prices 
unchanged. Prospects of an improvement are not encouraging, for 
business is depressed in all trades which are consumers of iron and 
steel. Stili, last month there were fair shipments, especially of 
steel, from the Tees, chiefly to India, Cape Colony, Egypt, 
Russia, Japan, East Africa, and the Straits Settlements. Alto- 
gether 3 353 tons of steel were exported, and 13,095 tons of 
manufactured iron. The remaining melting furnaces at the 
Clarence Steel Works, Middlesbrough, have now been laid off, and 
the establishment is altogether closed, and will continue so until 
next month. In the meantime the rolling mill plant is being 
altered. 


The steam coal trade is not nearly as active as it is usual to find 
it at this time of the year, but there is an improvement in the de- 
mand for gas coals, and also for coking coals and coke. Easier 

rices are reported for best steam coals, for they can now readily 
bought at 10s. per ton, f.o.b., while seconds are at 8s. 3d., and 
smalls at 4s. Fully 8s. 3d., f.o.b., must be paid for best gas coals, 
and 7s. 104d. for seconds, while for coking 8s. 9d. is being realised. 
For foundry coke. 16s, 3d. per ton, f.o.b., is being paid, with 14s. 3d. 
for medium, delivered at the Middlesbrough furnaces. The Con- 
ciliation Board have decided that. the wages of Northumber- 
land miners shall remain the same for the current quarter as they 
were last quarter, the realised prices, not having moved enough 
to justify either advance or reduction. 

Mr. A. J. Dorman, of the Britannia and Clarence Steel Works, 
has presented to the town of Middlesbrough a fine museum build- 
ing, which, when complete, will cost between £10,000 and £15,000, It 
was opened last Friday, and is in memory of one of his sons, Lieut. 
G, F. Dorman, and of the Middlesbrough men who lost their lives 
in the war in South Africa. 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

THE pig iron market has this week been very dull. Consumers 
are asking for only hand-to-mouth supplies, and the outlook as 
regards raw iron is at the moment anything but cheering. Owing 
to a scarcity of No. 3 Cleveland pig, the prices for that quality 
have been steady, but the tendency of the market as a whole has 
been towards lower values. 

At the time of writing, Cleveland warrants are quoted 42s, 5d. 
to 42s. 54d. for cash and delivery in one month, while Scotch 
warrants are at 51s. 9d., and Cumberland hematite 52s. 104d., but 
without actual business reported. 

For a considerable time past the members of the Scottish Pig 
Iron Trade Association have been considering the propriety of 
widening the basis of their operations so as to admit of qualities 
of iron being dealt in in addition to those hitherto bought and sold 
in the Exchange. These discussions have at length resulted in a 
resolution adopted this week which will admit foundry pig iron of 
a certain standard to be dealt in on warrant along with Scotch, 
Cumberland, and Cleveland warrants. It is explained that the 
new contract for foundry iron will not interfere in any way with 
the present form of warrant contract, but will be an additional con- 
tract under which all classes of foreign as well as domestic iron, 
with the exception of hematite, will be dealt in, provided only that 
the iron comes up to the standard of foundry pig. Before an iron 
is admitted to the privileges of standard foundry pig, analytical 
tests will be applied, and it is also probable that the experience of 
its quality by founders who have used it will be asked before the 
iron isadmitted. Just now American iron is largely sold by analysis, 
and every care will be taken to guarantee the quality of the material 
which is to be purchased under warrant. It is understood that the 
new contract will also be adopted by the London Metal Exchange. 

The depressed condition of the pig iron warrant market is, this 
week reflected in the prices of the special brands of Scotch makers’ 
pig iron, which have again been tending lower. G.M.B., No. 1, is 
quoted at Glasgow 51s. 6d.; No. 3, 48s. 6d.; Carnbroe, No. 1, 
52s. 6d.; No. 3, 49s.; Clyde, No. 1, 57s.; No. 3, 51s.; Gartsherrie, 
No. 1, 57s. 6d.; No. 3, 51s.; Summerlee, No. 1, 58s.; No. 3, 
51s. 6d.; Langloan, No. 1, 66s.; No. 3, 54s. 6d.; Coltness, 
No. 1, 66s.; No. 3, 55s. 6d.; Glengarreck at Ardrossan, No. 1, 
57s.; No. 3, 50s. 6d.; Eglinton at Ardrossan or Troon, No. 1, 
51s. 6d.; No. 3, 49s. 3d.; Dalmellington at Ayr, No. 1, 5ls, 6d.; 
No. 3, 48s. 6d.; Shotts at Leith, No. 1, 58s.; No. 3, 53s. 6d.; 
Carron at Grangemouth, No. 1, 58s. 6d.; No. 3, 52s. 6d. per 
ton. 

Both the home and foreign demand for pig iron has been poor. 
The shipments in the past week have been 4794 tons, compared 
with 1 in the same week of 1903, showing a decrease of 
2067 tons. 

Scotch hematite pig iron has only been in moderate demand, 
and the price is this week 3d. lower, merchants quoting 56s. per 
ton for delivery at the West of Scotland steel works. 

The arrivals of Cleveland pig iron at Grangemouth in the past 
week were small, amounting to 4600 tons, against 9659 in the pre- 
ceding week, showing a decrease of 5359 tons. 

In the different branches of the malleable iron trade, the 
depression has been getting more serious. New orders for finished 
iron are very scarce, and naturally this increases the keenness of 
the competition for the work that is available. It is expected 
that the annual trade —— which begin towards the end of 
next week, will be considerably prolonged. 

The prospect in the steel trade is not improving, but the reverse. 
Just now there is a remarkable absence of ordersforall kinds of struc- 
tural work, and but for what is coming from the shipbuilders, there 
would be very little doing at some of the works. At thesame time, 
a large = of the work now being given out is unprofitable. Wages 
are too high, as well as costs generally, and the makers have not been 
able te agree upon a reduction, because of the circumstances of one 
or two firms whose contracts are of such a nature that they cannot 
— to any course that might be the means of bringing about a 
strike. 

The general ironfounding and engineering departments are 
almost all in want of orders. 

The condition of the coal trade is in some respects unsatisfactory. 
In the aggregate coal shipments from Scottish ports in the past week 
there is a decrease of 36,398 tons, compared with those of the pre- 
ceding week, while they are 11,282 tons less thanin thecorresponding 
week of last year. Competition for the available trade, both home 
and shipping, is very active, with the result that prices generally 
are weak for the heavy part of the business. In the case of house- 
hold coal for home consumption, the demand is good for the season, 
and prices are fairly steady. 

The notice of the coalmasters to terminate the wages agreement 
on September 17th, with a view toa reduction of wages, is causing 
a good deal of excitement among the colliers, because they are 
apprehensive that the minimum wage, which they hoped would 
not be interfered with, is in danger. Frequent meetings of the 
men are taking place, and it has been agreed to refer the question 
for consideration to the British Miners’ Federation. 
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WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 


THE most noteworthy incident in connection with the Welsh coal 
trade last week was the successful appeal of the Plymouth Collieries 
Company for a reduction of assessment. It was shown at the 
quarter sessions that the company had lost no less than £317,000 
poco the thirteen years they had worked the collieries, but that 
it was the lesser evil of the two to continue working than to stop, 
by virtue of the conditions of the lease. The assessment was 
reduced to £6000 ; and it is possible that in future working, by con- 
cessions and re-arrangements, some of the loss may be regained. 
The impression that the collieries are worked out is not justified 
by facts. Over a good area the lower seams are intact, say, from 
Wernlaes to the southern boundary, giving security for at least 
twenty years’ “life.” 

The coal trade remains in a quiet state, without any marked 

demand. Shipments at all ports have been moderate, Swansea 
despatching about 52,000 tons, Newport 86,951 tons, includi 
coastwise. At Cardiff the quietness of business last week cau: 
a reduction of 3d. per ton to be made in steam, and this week 
prices ruled about 14s. 3d. to 14s. 6d. and 15s. for best. Closing 
prices were in the 14s, rut, with only moderate sales going on. 
As showing the tendency of things, while best steams lacked 
animation, seconds and inferior continued weak, and the tendency 
of Monmouthshire;is downwards, 

Closing figures at Cardiff were :—Best large steam, 14s. 6d. to 
15s.; best seconds, 13s, 9d. to 14s.; seconds, 13s. 3d. to 13s. 6d.; 
best smalls, 7s. In some cases sales have been effected at 6s. 9d. 
prom t; best ordinaries, 6s. 3d. to 6s. 6d.; seconds, 5s. 6d. to 
5s. 9d.; inferior, 5s. 6d.; Monmouthshire semi-bituminous, best, 
13s. 3d. to 13s. 6d.; best ordinaries, 12s. 9d. to 13s.; seconds, 
lls. 6d. to 12s.; house coal, best, 15s. 6d. to 15s. 9d.; best 
ordinaries, 13s, 6d. to 14s.; seconds and inferior, from 10s. 6d. to 
13s.; No. 3 Rhondda, I4s.; No. 2, 10s. 6d. to 10s. 9d.; small, 
No. 3, 8s. 9d. to 9s.; small, No, 2, 6s. 6d. to 6s. 9d. 

Pitwood is a stronger market by 6d., and quotations are now 
17s. 3d. to 17s. 6d. Coke continues dupueaned - furnace quoted 
from 15s. and foundry from 17s. 6d. Patent fuel is in fair demand 
from 14s. 

In anthracite there is a slight improvement in demand showing 
in Swansea and Lianelly. ices remain much about the same. 
Malting from 17s. 6d. to 20s.; large, 10s. to 12s.; cobbles, 17s. 6d. 
to 18s.; nuts, 18s, to 19s.; peas, 10s. to 12s.; rubbly culm, 6s.; 
duff, 4s. Swansea quotes steam at 14s. and No. 3 Rhondda 14s. 

As a comparison in prices, I note that North Wales is selling 
best at 13s. 6d. to 15s., and common as low as 9s.; steam and forge 
coals from 8s. to 8s. 6d. 

‘orest of Dean coal trade is dull, and as the warm season comes 
on more slackness is feared. Best block is on offer at 14s. 6d. and 
Forest at 13s. 6d. In respect of Monmouthshire coals, though 
temporarily affected, more buoyancy is probable. The Italian 
Meridionali Railway is in the market for 120,000 tons, and it is 
probable, it is stated on ‘Change, Cardiff, that Japan and Russia may 
require some important cargoes, though the seizure by Russia of 
Cardiff coal, which is ed as an illegal act, naturally causes 
disinclination in ‘‘ risky business.” 

A large number of Ebbw Vale colliers, 293, were charged at the 
Tredegar ee this week with breach of comtract. With 
regard to 193 a dispute arose between the management and one of 
the hauliers, and the men taking part with the offender refrained 
from going down into the pit. It was stated that since then the 
colliers had endeavoured to resume work, but could not, as the 
hauliers kept aloof. In the end the magistrate dismissed the colliers, 
and fined the hauliers 5s. each. 

The contingent of mining students from Wales, accompanied by 
Mr. Henry Davies, who visited Belgium to study the system of 
coal working, have returned much interested and benefited by the 
trip. They report that woman labour on the surface is very marked, 
every expedient used to lessen costs, and greater economic methods 
adopted by the colliers there than in Wales, where, states one, 
‘* We throw into gob and on tip better coal than the Belgianmakes 
marketable.” 

No arrivals of billets from America or Rotterdam were reported 
as come in up to date this week, but on ’Change, Swansea, mid- 
week, it was stated that a thousand tons were on offer at 75s. to 
75s. 6d. per ton. 

Iron and steel works are a little more active. On Saturday at 
Abergavenny the Sliding Scale Committee carried out, as from 
July Ist, a reduction of four per cent. The Swansea Exchange 
report indicates more firmness in pig. Large cargoes came from 
Barrow to Newport this week. In finished iron and steel prices 
remain, but the tendency was downwards. Glasgow pig warrants 
were quoted at 51s. 9d.; Middlesbrough, No. 3, 42s. 5d.; Cumber- 
land, Welsh bars from £5 17s. 6d.; sheet iron, £7 15s. to 
47 17s. 6d.; steel sheets, £7 12s. 6d. to £7 15s. Bessemer steel 
bars from £4 5s.; Siemens from £4 7s. 6d.; steel rails, heavy, from 
£4 10s.; light from £5 10s. In tin-plate works have been busy, 
and turned out 84,230 boxes last week. The shipments were 
nearly 70, Stocks are now at 127,618 boxes. Prices remain. 
Bessemer steel cokes at 11s. 6d. to 11s, 9d. Siemens coke 11s. 9d. 
to 12s.; ternes, 22s. to 24s.; best charcoal, 12s, 9d. to 13s.; big 
sheets for galvanising, from £8 12s, 6d.; and finished black plate 
from £8 15s, 

Some minor disputes and temporary stoppages are reported, but 
the principal complaint on Change is the persistency of buyers to 
bear down prices. The slight reduction in materials is cited as 
warranting a rebate, instead of being allowed to continue as a 
relief to manufacturers, Block tin is quoted at £117 5s.; spelter, 
£22 ; lead, £11 15s.; copper Chili bars, £57 2s. 6d. 

In the spelter trade there has been a hitch, Swansea Vale 
Works closing down on Friday. About eighty men are affected. 
At Upper Bank Works notices run out on Saturday, but it is 
thought that the difficulties will be adjusted, the trade being in 
fair condition, and up to the wage troubles animated. Copper 
works are in full operation. Iron ore prices are still a little 
weaker. Quotations, Cardiff and Newport, are :—Rubio, 13s. 6d.; 
Tafna, 14s. 6d.; Almeria, 13s, 6d. Ironmasters are importing 
from Benisaf. Guest, Keen and Co. largely from Bilbao, 

South Staffordshire ironmakers, I see, are complaining of their 
being undersold by Wales in steel sheets for galvanising. 

At the annual inspection of the Newport Harbour last week by 
the authorities and friends, it was stated that during the last 
three months the shipments of coal had been increased by 54,000 
tons, as compared with the same period in 1903, and the imports 
of iron ore had beaten the eighties. - In past.years the East Coast 
had been formerly the part selected for dumping, but of late New- 
port was the favoured. Mr. Isaac Butler referred to the depres- 
sion in the iron and steel trade, due, he states, to well-known 
causes, *‘ But the trade was bound to face facts, and, speaking on 
behalf of his own firm, they were going to bring their works up to 
a standard equal to any foreign country.” 

The authoritative evidence given on the occasion by Mr. Mordey 
and Mr. T. E, Watson, assuring the prosperity of the port, was 
very gratifying to the company. Last year witnessed a larger 
export of coal than had been known, and the new collieries of the 
Powell Duffryn, Burnyeat Brown and Co., at Risca, and the 
Tredegar Company, the output of which must come to Newport, 
were cited as & promise for the future. 

The Neath, Pontardawe and Brynaman Railway Bill, which is ex- 
ae to develop materially important anthracite districts, is now 
vefore the House of Commons Committee, having passed the 
House of Lords. 

In conpection with the King’s visitto the Birmingham Water- 
works at Rhayader, the greatest activity is being shown in rail- 
way circles, as arrangements will have to be made for a very large 
passenger traffic. This the management of the Brecon, Cambrian, 
Taff Vale, and London and North-Western, will certainly cope 
with effectually, 





NOTES FROM GERMANY. 
(From our own Correspondent.) 

BorH on home and on foreign account a satisfactory business 
has been done on the Silesian iron market last weck ; though 
prices have not been raised officially, yet in many instances 
makers have been doing a more favourable trade than fomerly. 

A lively business was done in crude iron; forge pig is specially 
active, and has been sold at M. 58 p. t. free at works, The tendency 
of the scrap iron market remains stiff. At the girder-mills employ- 
ment has been increasing, and the short terms of delivery which 
consumers have been stipulating for are only reluctantly accepted 
by the manufacturers. An upward inclination is noticeable in the 
plate trade, and orders have n coming to hand more freely ; 
sheets continue in good call. 

The principal trades in the Rhenish- Westphalian iron-producing 
districts are regularly occupied. Raw iron, though still in fair 
request, has been just a trifle less lively than before, partly in 
consequence of English ee In semi-finished steel a 
healthy business was done during the week. The bar trade is 
rather more quiet than previously, and the plate and sheet trade 
has been unfavourably influenced by the uncertain feeling that pre- 
vails with regard to the continuance of the plate and sheet conven- 
tion. The German sheet convention has recently announced, ina 
circular sent to its members, that twelve mills have already made 
use of their right to give notice, and it is now considered very 
likely that other works will follow the example of the afore- 
mentioned twelve mills, and so the sheet convention could not be 
maintained in its present form. 

The production of pig iron in Germany, including Luxemburg, 
is statistically stated to have been, for May of present year, 
867,477 t., of which 157,963 t. were foundry pig, 32,437 t. Bessemer, 
564,691 t. basic, 50,303 t. spiegeleisen, and 62,083 t. forge pig. 
From January Ist till May 31st of present year 4,162,628 t. pig 
iron have been produced in Germany, against 4,073,785 t. in the 
same period the year before ; 742,534 t. were foundry pig, against 
738,274 t. last year; 193,559 t. Bessemer, against 168,216 t.; 
2,636,523 t. basic, against 2,473,351 +t.; 245,755 t. spiegeleisen, 
against 315,936 t.; and 344,257 t. forge pig, against 378,008 t. in 
the same period last year. 

All sorts of engine fuel are in active request on the Silesian coal 
market, whereas house cval is languid. Shipments in coal during 
the first two weeks in June showed a considerable increase against 
the same period last year. 

The coal market in Rheinland-Westphalia is quiet, because here 
too only engine coal is in good request. Coke sells briskly. 
Improving accounts have been received during the week as regards 
the business in iron and steel on the Austro-Hungarian market. 
Consumers are coming forward more freely with their orders, and 
in some cases the contracts placed were for immediate delivery. 
With the first of present month a slight rise in quotations has 
come into force. Bars and girders are very well inquired for; 
wire and wire nails sell briskly, and sheets are in fairly good call, 
while the plate trade has only partially improved. Both the 
machine and locomotive factories remain in poor employment, and 
the working hours at the rail works had to be reduced, as this 
branch of the iron business is particularly dull, old orders having 
mostly been executed, while fresh contracts are very scarce, 

There is a moderately good trade done on the Austro-Hungarian 
coal market, and coke has likewise been in lively request. 
Attempts have been made, and with fair success, to find a market 
for Russian engine coal in Moravia, The Elbe shipments in 
Bohemian brown coal have againshown a falling off against previous 
weeks ; only 1995 wagons coal having been delivered, against 3517 
wagons in the week before. The usual summer decrease in the 
prices for coal has not taken place this year; however, this must 
not be regarded as being in any way caused by a firm tone in the 
coal market; on the contrary, prices are so low and depressed 
already that further reductions could not take place. 

Last week the French iron market was a shade more-quiet than 
before. From the Centre and from the Ardennes complaints have 
again been heard regarding the employment and demand in the 
iron and steel industry, and there was a slightly weakening 
tendency noticed in a few trades. 

On the coal market in France the inquiry for house coal bas 
been decreasing from week to week, and the business in engine 
fuel has been unfavourably influenced by the strikes in the glass 
industry. Inthe Centre the pits are reported to be trying to 
reduce their costs of production, 

A fair trade is done in Belgium on the iron and steel market, 
and makers as well as dealers appear to be doing a more profitable 
business generally. Both pig iron and semi-finished steel remain 
very firm. On the Ist of last month 34 blast furnaces were in blast 
in Belgium, out of 40 existing ; in the same month of the previous 
year 33 blast furnaces were in blast out of 39. The production of 
the blast furnaces was 111,755 t. for May of present year, against 
112,096 t. for the same month last year. 

Demand has decreased on the Belgian coal market both for 
engine and house coal. 

German general import during the first five months of present 
year was 18,224,577 t., against 17,579,274 t., and 15,930,416 t. 
during the same period in the two preceding years, the increase 
thus being 645,303 t., and 2,294,161 t. General export was 
15,488,526 t., against 15,272,944 t., and 12,935,830 t. during the 
same period in the two years before, which shows an increase of 
215,582 t. and 2,552,696 t. 








NOTES FROM SOUTH AFRICA. 
(By our own Correspondent.) 

(old output.—The gold output for the Transvaal for the month 
of May was declared by the Chamber of Mines on June 10th. The 
following table shows the results at a glance :— 

Value. 
£1,335,826 

£36,250 
£€1,802,24 

£38,722 

£33,532 

£2,472 
5,095 


814,480 oz. 
8,534 02. 
306,586 oz. 
8,534 oz. 
7,894 oz. 
582 oz. 


Total output 
Increase .. 
Rand output 
Rand increase... .. 
Outside districts 
Decrease .. .. .. 
Total stamps 
Increase .. 
Rand . 
Increase 
Outside sae be se Be en” os ee Ste 
This total includes 3400 oz, yielded by a new contributor, the 
Consolidated Main Reef Company, which had 60 stamps working 
28 days of the month, A return was expected from the Robinson 
Central Deep, but none was made. The total number of stamps 
returned as running during May is 5095, an increase of 100 over 
the number operating for April. On the Rand 4810 crushed for the 
month, from which it will be seen that the whole of the added 
stamps were contributed by the Witwatersrand. 

Compressed air power transmission.—At a special general 
meeting of the Mechanical Engineers’ Association of the Wit- 
watersrand held during May, a paper was presented by Mr. Hans 
C. Behr, consulting mechanical engineer to the Consolidated Gold- 
fields of South Africa, entitled ‘‘The Return Pipe System of 
Compressed Air Power Transmission,” in which the author intro- 
duced to the notice of Rand engineers the dense air system 
devised by Mr. Charles Cummings, of San Francisco, California, 
This return pipe or dense air system is brought forward in order 
to dispense with the inconvenient arrangements, such as re-heating 
the air before admission to the motor cylinder, &c., that are 
required to secure efficiency with the-ordinary method of using 
compressed air. In this latter method, as practised in mines, the 
air, under a pressure of from six to eight atmospheres, arrives in 
the motor on 
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inder—pump, hoist, or drill—with the temperature 
reduced from that generated by compression to that of the 
air in the mine, In this condition it is not possible to utilise 





expansion to the most economical degree, since the excessive 
lowering of the temperature, when expansion is carried 
far, causes the freezing of the moisture -vontained in the 
air, whereby the exhaust passages become’ obstructed with 
ice in a short time. Since the expansion work is limited, 
low efficiencies only are obtained. The author demonstrates this 
theoretically, and notes that it is a matter of common experience, 
It appears that the Cummings system has not up to the present 
time obtained the prominence and J srg that it deserves, and 
in his description of the system Mr, Behr dwells particularly on 
some important characteristic features that have not previously 
been noted. He shows that with care in design and maintenance 
high efficiency is obtainable with it, whilst, at the same time, it is 
flexible and convenient for nearly all purposes except the running 
of drills, 

The fundamental feature of the Cummings system is the main- 
tenance of what may termed an artificial atmosphere in a 
return pipe connecting the exhaust of the motor with the intake 
of the compressor, thereby constituting a closed system and pro- 
viding for the exclusion of moisture from the compressed air. The 
air, delivered from the compressor at a given working pressure, is 
conducted to the engine to be operated, from which it is exhausted 
at a lower pressure, but at the same time much higher than that 
of the atmosphere, into the return pipe. In the case of pumping, 
an incidental advantage of a closed system like the Cummings 
system is that the pumps can be operated when submerged to a 
great depth, as can be done in the case of pumps on the Cornish 
system or those driven by hydraulic transmission. 

Mr. Behr shows that in applying the Cummings system to mining 
work there is a probable advantage to be gained in using it in 
combination with the present system of air supply for drilling. 
Part or all of the air from the drill compressor at the surface may 
be fed to the dense air compressor, and, after doing work in the 
dense air motor, be exhausted from there into the air drill pipes 
underground at the same pressure at which it would be supplied in 
the ordinary way. A separate return pipe and also the make-up 
compressor are thus dispensed with. So long as the amount of air 
supplied to the drill is greater than that used in the dense air 
system there is no return, but the excess of air will flow down the 
return pipe, as in the ordinary system. When the drills are not 
running, or are using only part of the air exhausted from the 
dense air system, the return will be through the air drill pipe. It 
is further shown that in combination with the drilling plant, in 
case the latter can be operated at approximately constant pres- 
sure, the Cummings plant would have a higher efficiency than if 
operated independently. - The discussion on this paper is awaited 
with the greatest interest, and the advocates of electric power 
transmission may be expected to probe the matter thoroughly. 


THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 

STEAM coal market remains unaltered ; there are fewer inquiries, 
and prices are consequently easier. House coal, demand quiet for 
this time of the year; prices unchanged. The quantity of coal 
shipped for the week ending 2nd was 86,951 tons—foreign 
68,339 tons ,and coastwise 18,613 tons. Imports for week ending 
5th were:—Iron ore, 13,497 tons; manganese, 3100 tons; pig 
iron, 900 tons; iron scrap, 215 tons; pitwood, 10,066 loads; 
1557 loads deals ; cement, 340 tons. 

Coal: —Best steam, 13s, to 13s. 3d.; seconds, 11s. 6d. to 12s.; 
house coal, best, 15s.; dock screenings, 6s.; colliery, small, 5s, 3d. 
to 5s. 6d.; smiths’ coal, 9s. Patent fuel, 14s. Pig iron: Seotch 
warrants, 51s. 9d.; Middlesbrough No, 3, 42s, 7d.; Middlesbrough 
hematites, 53s. Iron ore: Rubio, 13s. 6d.; Tafna, 14s, 6d. 
Steel: Rails, heavy sections, £4 10s, 6d. to £4 12s. 6d.; light 
sections, £5 10s. 6d. to £5 12s. 6d. f.o.b.; Bessemer steel tin- 
plate bars, £41 5s, to £4 7s. 6d.; Siemens steel tin-plate bars, 
£4 7s, 6d. to £4 10s, All delivered in the district, cash. Tin- 
plates: Bessemer steel, coke, lls. 6d. to 11s, #d.; Siemens, coke 
finish, lls, 9d. to 12s. Pitwood, 17s. 6d. to 17s. 9d. London 
Exchange telegrams :—Copper, £57 2s. 6d. to £57 5s.; Straits 
tin, £117 5s. to £117 7s. dt. Freights: Active, but with ample 
supply of tonnage there is no improvement in rates, 











TRADE AND BUSINESS ANNOUNCEMENTS. 


THE Teesside Bridge and Engineering Works, Limited, inform 
us that they have now moved into their new London offices at 
38, Lime-street, E.C. 

WE are requested to say that Mr. John Roe, who for fifteen 
years represented Messrs. A. Handyside, and for four years was 
secretary of Hemingways, Limited, has started in business on his 
own account at 21, Market-place, Derby. 

WE are informed that, owing to indifferent health, Mr. Walter 
E. Wort has retired from partnership in the firm of Wort and 
Beadle, Cowes, I1.W., his place being taken by Mr. Alfred J. 
Newman. Mr. Wort continues his connection as naval adviser 
to the business, and for the present the style of the undertaking 
remains unaltered. 








{0YAL INsTITUTION.—A general monthly meeting of the members 
of the Royal Institution was held on the 4th instant, the Duke 
of Northumberland, K.G., President, in the chair. Vicountess 
Gort, Mr. M. H. Spielmann, and Mr. W. R. W. Sullivan were 
elected members, 

Patrick MeTaL.—We have received from J, C. Lyell and Co., 
Limited, 55, Victoria-street, a small sample of a white alloy called 
Patrick metal. The metal appears to take a high polish resembling 
silver plating, but with a very slightly yellowish tinge. It can be 
worked like brass or gun-metal, and it is not much more expensive 
than those alloys, 

Tue Sanitary INstitTuTe.—The preliminary programme of the 
twenty-second Congress of the Sanitary Institute, to be held in 
Glasgow, from July 25th to 30th, has now been issued. The pre- 
sident of the Congress is the Right Hon. Lord Blythswood, LL.D., 
Lord-Lieutenant of Renfrewshire. Sir Richard Douglas Powell, 
Bart., K.C.V.O., M.D., F.R.C.P., will deliver the lecture to the 
Congress on ‘The Prevention of Consumption.” Excursions to 
places of interest in connection with sanitation, conversazione, 
afternoon and evening cruises, and other entertainments will be 
arranged for those attending the Congress ; 250 authorities, 
including several county councils and county boroughs, have 
already appointed delegates to the Congress, and as there are also 
over 3300 members and associates in the Institute, there will 
probably be a large attendance in addition to the local members of 
the Congress, In connection with the Congress, a health exhibi- 
tion of apparatus and appliances relating to health and domestic 
use will be held as practical illustration of the application and 
carrying out of the principles and methods discussed at the 
meetings ; it not only serves this purpose, but also an important 
one in diffusing sanitary knowledge among a large class who do 
not attend the other meetings of the Congress, Popular lectures 
will be given in the exhibition on ‘Physical Development, by 
Philip Boobbyer, M.D., M.R.C.S.; ‘Care of Eyesight,” by James 
Kerr, M.A., M.D., D.P.H.; ‘‘Care of the Teeth,” by G, Cunning- 
ham, M.A., L.D.S. Eng.; ‘‘ Feeding and Digestion,” by Professor 
A. Bostock Hill, M.Sc., M.D., D.P.H.; ‘‘ Healthy Houses,” by 
Professor H. R. Kenwood, M.D., C.M. Edin., D.P.H. The Con- 
gress will include general addresses and lectures, Three section 
meeting for two days each, dealing with (1) Sanitary Science and 
Preventive Medicine, presided over by Professor J. Glaister, M.D., 
D.P.H., F.C.S., F.R.S.E.; (2) Engineering and Architecture, pre- 
sided oyer by Professor Henry Robinson, M. Inst. C.E.; (8) Physics, 
Chemistry, and Biology, presided over by Professor Frank Clowes, 
D,Sce., F.LC., ¥.C.8, 
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THE PATENT JOURNAL. 


Condensed from “The Illustrated Oficial Journal 
of Patents.” 


Application for Letters Patent. 


4a When inventions have been ‘‘ communicated " the 
name and address of the communicating party are 
printed in italics. 


22nd June, 1904. 

14,073. Tope Currers, FE. Hopkinson. — (4. A. 
McCallum, Ruasia.) 

14,074. TarGet Macuinery, A. Winser, Southsea, 
Hampshire. 

14,075. VerticaL Continvous K1Ly, C. R. Gosling, 
Gloucester. 

14,076, Opentnec Winpows, J. H. Cartland and J, 
Lilly, Birmingham. 

14,077. FoG-stGNaLLine Apparatus, J. Thomas, Barry, 
near Cardiff. 

14,078. Lirrine Jacks, H. W. Seymour, Nottingham. 

14,079. Construction of Cups, E. C. Camps, Rugby, 
Warwickshire. 

14,089. ApsusTABLE HaNnpDLE-BaRs for Cycies, W. B. 
Peacock, Birmingham. 

14,081. Meraop of Makino Hay Rops, J. Baldwin, 
Birmingham. 

14,082, Wire Reexs, C. Fairhurst, Liverpool. 

14,083. CoLLaPsisLe StrawsBoarp Box, G. F, Twidale, 
Manchester. 

14,084. INcANDESCENT Gas Licatinc, J. W. Bray, 
Bradford. 

14,085. Pitot Licnuts, J. W. Bray, Bradford. 

14,086. ApsusTABLE Pornts for Compasses, E. Wad- 
dington, Barrow-in-Furness, 

14,087. Lip for Exvecrric AccumuLators, A. A. 
Smethurst and T. H. Bishop, Southampton. 

14,088. Measvrino Ccora, J. H. Boylan and F. Bower, 
Manchester. 

14,089. Asa Tray, G. H. Powell, London. 

14,000. Przumatic Tires, H. M. App!eyard, Liverpool. 


14,091. Wasminc Macaines, DPD. Marks, Keighley, 
Yorks. 
14,092. See-saw, D. Priestley and F. A. Holmes, 


Keighley, Yorks. 

14,093. Canp.E-sticks, &c., J. A. Heywood, Hu iders- 
field. 

14,094. Pressinc Roviers for Sprnninc Frames, A. 
Balfour, Dundee. 

14,095. Water-ruBE Steam Boi.ers, 
Middlesbrough. 

14,096. Stenrer Citps, The Calico Printers’ Associa- 
tion, Limited, and C. Chatburn, Manchester. 

14,097. Soces of Boots, H. Markus and The Barnwell 
Machine Company, Limited, Manchester. 

14,098. Luecacr Carrizrs for Cycigs, &c., J. Noiray, 
Manchester. 

14.009. Boor Brusnes, A. Ho'dsworth and H. A. 
Wilson, Bradford. 

14,100. PREVENTING Srpk-sLip in Cycves, J. M. Broad, 
Bristol. 

14,101. Means for Fixino Tres, 8. Williamson, Leeds. 

14,102. Ciurcaes for Motors, M. Genese, O. 
Crastin, and I. Phillips, Aldershot. 

14,103. Door-cLosers, G. Sippel, Berlin, Germany. 

14,104. Moror Car, F. Fahrenkrug. Berlin, Germany. 

14,105. Exvecrric Criis, E. Wichmann, Berlin, 
Germany. 

14,106. ComBinzD WALKING-sTICK and Tripop, T. 
Gritinewald, Berlin, Germany. 

14,107. Boxss, Zucker and Co, and C. Zucker, Berlin, 
Germany. 

14,108. Apsustine the Heicut of Heaps of Covcuss, 
C. Barlen, London. 

14,109. Pencit Cases, 8 H. Crocker, London. 

14,110. Poorocrapnic PRINTING FrRaMk, R. A. M. 
Boyce, London. 

14,111, Setr-Lockrna Contact Maker, J. H. Golding, 
London. 

14,112. PerpetrvaL Bripos Scorer, M. Moses, London. 

14,113. PLactno Leap in Woopen Gor Civps, J. D. 
Dunn, London. 

14,114. Metat Prarte for the Soies of Woopgn Gor 
Civss, J. D. Dunn, London. 

14,115. Street Dust Bry, A. G. Hopkins, Kidder- 
minster. 

14,116. BuLLet-proor Cioran, A. Boehm, London. 

14,117. Conpuctor Rai. for Evecrric Rartways, R. 
O. Sullivan, Newcastle-upon-Tyne. 

14,118. Comprnep Boat and Srat, F. 8S. Pett, Dover. 

14,119. Pincers for Extractinc Nats, G. E. Hall, 
London. 

14,120, VarraBLE SprED MeEcHaNism, W. ©. Harrap, 
Manchester. 


J, MacKenzie, 


14,121, Seir-acting Vent Stopper, E. Tranter, 
Stafford. 

14,122. Construction of Buackpoarps, F. H. Fisher, 
Birmingham. 


14,123. Motors, L. J. J. le Rond, London. 

14,124. SrarntnG Maree, W. E. Lake.—({0. Leprouz, 
France.) 

14,123. BLorrine Devices, H. F. Loos, London. 

14,126. TuRBINES AcTUATED by Steam, G. A. Nuss- 
baum, London. 

14,127. Corsets, J. McHardy, London. 

14,128, TREATING ACCUMULATOR PLaTes, L. Leitner, 
Byfleet, Surrey. 

14,129. Pumps, H. Beau, London. 

11,139. Takatinc Raw Hipgs, H. W. Southworth, 
London. 

14,131. Recorpinc the Vetocity of Venicies, 0. C. 
Cullen.—(@. A. Peters, Canada.) 

14,182. Macutne for Ho.pine Leaves of Music, W. H. 
Mayo, London. 

14,188. INCANDESCENT Gas Licut Burners, V. Biinte, 
London. 

14,134. Spinpies for Spinntna TextTILe Mareriat, L. 
Deleu, London. 

14,185. Supptyinc CurrRENT to ELECTRICALLY-PRO- 
PELLED VeuiciEs, T. L. Kolkin, London. 

14,136. Brosu Howtpers for ELEcTRICAL 

. H. Foot, London. 

14,1387. Bany Car, R. Parker, London. 

14,138. Cement, A. J Boult.—(M. Bu ffard, France.) 

14,139. Arc Lamps, F. de Z. Bermudez, London 

14,140. PoLIsHINe Pap, A. F. Barnett, Seven Kings, 


MACHINEs, 


= 


Essex. 

14,141, Tea Cuests, J. C. Roberts and W. J. Keymer, 
London, 

14,142. Cigar and Cicargtre Casgs, R. G. Walker, 
London. 

14,143. ArracnMents for SuRVEYING INSTRUMENTS, E. 
R. Armstrong, London. 

14,144, FLOUR-MILLING Macningery, 8. D. Apostoloff, 
London. 

14,145, TELEPHONIC CG WwW. 

London. 

14,146, Drawine Boarps, W. E. Evans.—(J. 4. Plas- 
man, Germany ) 

14,147. ELgcrrotytic Deposition of Merats, 8. O. 
Cowper-Coles and The Metals Corporation, Limited, 
London, 

14,148. Vapour Exxcrric Lamps, 0. O. Kruh, London. 

14,149, SHuttina Down Tursings, W. le R. Emmet, 
London, 

14,150, Luprication of TorBINEs, W. le R. Emmet, 
London. ¥ 

14,151, GRamMopnongs, W. P. Thompson.—(1. B, Lang- 
ham, India.) g 

14,152. Dryino Apparatvs, T. G. Charlton, London. 

14,158, Seats for AuToMoBILES, A. Helmer, London. 

14,154, VARIABLE SPEED MECHANISM, T. C. Beakhane 
and H. W. Robinson, Liverpool. 

14,155, EMERGENCY Sarety Devices for Lirts, G. 
Clough, Liverpool. 

14,156, Fiyine Macatygs, J. Barclay, Liverpool. 

14,157, FurNaces for MANUFACTURING Coxg, J. Arm- 
strong, Liverpool. 

14,158. Makina Bg.ts, J. T. Duff and J. McNaughter, 
London. 

14,159, Rattway SIGNALLING Systems, M. Cossman, E. 


INSTRUMENTS, Fisher, 





Depons, and The British Pneumatic Railway Signal 
Company, Limited, London. 

14,160. Execrric Ciocks, 8. Palmer, London. 

14,161. AppLtyina Dyes to the Hair, G. Delory, 
London. 

ne SIGNALLING AppaRaTtus, T. Wasdell, 

ondon, 

14,163. Swircnes for Evectric Ratiways, C. H. Merz 
and 8. G. Redman, London. 

14,164. Incanpescent Gas Licut Buryers, A. 
Birmingham, 


Rose, 


23rd June, 1904. 


14,165. Usritistne the Drivinc Power of Gas ENGINEs, 
J. Brons and N. Timmer, Germany, 

14,166. SEPARATING Rarn-waTER, J. A. McGilvray.— 
(J. N. Maingot, British Weat Indies.) 

14,167. CoLLAR-HOLE PREsERVER, F. A. Waters, South- 
ampton. 

14,168. Printine Apparatus, J. J. A. Jones, Kingston- 
on-Thames, 

14,169. Construction of Winpows, J. Riddell, jun., 
and R. P. Ridde!l, Glasgow. 

14,170. Ex.xecrricaL AccumuLators, T. Rigg, Bir- 
mingham. 

14,171. FLexipte Merauyic TvBe ATTACHMENTS, J. W. 
Blakey, Bradford. 

14,172. Cases for CiGaReTTes and Martcues, H. 
Emanuel, Birmingham. 

ag Catiper Gavuaces, J. and J. W. Pearson, Brad- 
‘0 


14,174. Draivino Betts, J. Porter, London. 

14,175. Creasine Cora, J. Fish, Manchester. 

14,176. Ex.ecrricat Cottector Rarts, T. F. Jones, 
Liverpool. 

14,177. Rerracrory Biocks, H. Howlett, Stoke-on- 
Trent. 

14,178. Preventinc SHocks in WATER Service Pipes, 
J. Ashton, Sheffield. 

14,179. SELF-PROPELLED Bicycies, J. Hardman, Man- 
chester. 

14,180. Cuuts, P. R. Pentecost, Barry, Glamorgan, 

14,181. Letreretres, R. W. Colquhoun, London. 

14,182. Mencerisinc TexTILE Fiskes, C. V. Green- 
wood. Manchester. 

14,188. ImMprzGNaTION of Woon, G. Conti-Vecchi, Man- 
chester. 

14,184. Gor Putrer, D. Murray, Brechin N.B. 

14,185. Rerricgrators, W. Pattinson, Derby. 

14,186. DrawpBack Toot, E. C. Bates, Birmingham. 

14,187. Retarsinc Boxts of Locks in Position, J. C. 
Southall, Wolverhampton. 

14,188. Macutnes for Fittixc Boxes with Matougs, J. 
P. and C. F. Wright, London. 

14,189. Taps and VaLves, J, Lawden, F. 8. Poole, and 
H. R. Newey, Birmingham. 

14,190. Boots and Suoxs, F. B. Collinson, Liverpool. 

14,191. LeveLtinc InstRuMENT, H. Shorney, Weston- 
super-Mare. 

14,192. Sap Iron Stanp, D. Hume and D. P. Cumming, 
Edinburgh. 

14,198. VariaBLe Sprep and Reversine Gear, J. J. H. 
Sturmey and A. Speight, Coventry. 

14,194. ATTACHMENT of RupBEeR to Hexxs of Boors, F. 
W. Schroeder and M. Lintine, London. 

14,195. E.ecrric Conpuctors for Tramways, W. J. A. 
Watkins, London. 

14,196. Execrropgs for Arc Licutinc, The British 
Thomson-Houston Company, Limited.—(The General 
Blectric Company, United States.) 

14,197. Makina HoLvow Articies, The British Thom- 
son-Houston Company, Limited.—(The General 
Electric Company, United States.) 

14,198. Can Heaprno Macarygs, B. Adriance, London. 

14,199. Maxinc SuHeer Merat Boxes, B. Adriance, 
London. 

14,200. Raistinc RarLway CaRRIAGE WINDows, W. F. 
Williams, London. 

14,201. Spzgep Inpicator, R. M. Ruck, London. 

14,202. Carpontsinc Cora, 8. Roberts and J. Mitchell, 
jun., Liversedge. 

14,208. Extraction of TANNIN at Low TEMPERATURE, 
L. Castets, London. 

14,204. Curg for Heart Disease, R. Graham, London. 

14,205. MANUFACTURE of CaRAMELS, T. D. Lichtenstein, 
London. 

14,206. OnstTeTRIcaL Forceps, J. E. Arnold, London. 

14,207. Hat Mrrror, H. Keen, London. 

14,208. Buanx Cartripcss, King’s Norton Metal Com- 
pany, Limited, T. A. Bayliss, and H. M. Smith, 
London 

14,209. ApPENDAGEs to Carps, C. H. Cooper, London. 

14,210. Reveastnc Device for Jaw Covup.ineos, L. 
Scheib, sen., and L. Scheib, jun., London. 

14,211. Vatvrs, P. J.C. Day and Steam Fittings Com- 
pany, Limited, London. 

14,212. ConTRoLLinc the Movements of Wacons on 
Graptents, 8. Evans and C A. and J. W. Houston, 
London. 

14,213. Manuracture of Briquetrss, W. Simpkin and 
J. B. Ballantine, London. 

14,214. DepHospHorRIsING Iron Orgs, W. Simpkin and 
J. B. Ballantine, London. 

14 215. Portasie Stanps, A. E. Batson, London. 

14,216. Ore Fitters, C. W. Brown.—(W. F. Warden 
United States.) 

14,217 Vatve Gear for Exoings, E. T. Dixon, H. W. 
Hutchinson, and R. T. Dixon, London. 

14,218. MecuanicaL Mor.on of Toys, J. Butchings, 
London. 

14,219. Mant racture of ArtiF.cta Foe, G. Hopfncr, 
Liverpool. 

14,220. CLeanina Toracco Pirss, H. 
Hughes, Liverpool. 

14,221. Gatvanic Batreriss, R. Drvibholz, Liverpool. 

14,222. Directinc DaYLicut into Bui._prncs, J. Harris, 
Acton. 

14 223. Roortna TrxEs, C. Major, London. 

14,224. TRAIN TABLET System of SicnaLiino, McKenzie 
and Holland, Limited, and E. O. Evans, London. 
14,225. Practisinec the CatcHINe of Cricket BaLts, 

W. S. Simpson, London. 

14,226. Stoppers for Borris, J. H. Hart, London. 

14,227. PotagisatTion CELL’, M. Blittner, London. 

14,228. Economisinc WASTE in Beer Encrngs, E. G. 
Pink, London. 

14,229. Tire Levers for Bicycies, M. Golinsky, 
London. 

14,230. SuBMARINE SIGNALLING, W. E. Lake.—(Sub- 
marine Signal Company, United States.) 

14,281. Exvecrric SpaRKine P.ves, H. J. La Force, 
London. 

14,232. Lirg-savinc Apparatus. A. Mosler, London. 

14,233. Casa RecisteRs, The National Cash Register 
Company, Limited.(The National Cash Register 
Company, United States ) 

14,234, ToBAccO-3TEMMING Macutne, L. D. Lorentz, J. 
C. Buchanan, and A. O. Travis, London. 

14,235. CompressoR Pump Reouiators, W. McLaren, 
London. 

14,236. Rance Finpers, G. M. Lawford, London. 

14,237. ConpEnsERS, J. F. Wells, London. 

14,238. Heatinc Apparatvs, A. F. Burdh, London. 

14,239. Exectric TRACTION ENGINES, C. de Kandé, 
London. 

14,240. Pumps, J. E. Gibbs and F. H. Sheppee, London. 

14,241. Trees for Roap VeEuicies, L. Lechmere, 
London. 

14,242. Mecuanism for Exastic Fiurp Tursings, The 
Warwick Machinery Company, Limited. —(The 
General Electric Company, United States.) 

14,248. Mecuanism for Evastic Fiurp TurBings, The 
Warwick Machinery Company, Limited. — (The 
General Electric Company, United States.) 

14,244. Exastic Fiurp Turpinges, The Warwick 
Machinery Company, Limited.—(7The General Electric 
Company, United States.) 

14,245. Exastic Frum Turpings, The Warwick 
Machinery Company, Limited.—( The General Electric 
Company, United States.) 

14,246. Rivetina Macuines, The Warwick Machinery 
Company, Limited.—(The General Electric Company, 

United States.) 


Isaac ard H. 





14,247. Excastic Frum Torsinges, The Warwick 
Machinery Company, Limited.—(The General Electric 
Company, United States.) 

14,248, Crank Mecuanism, G. Danisy-Martin, London. 

14,249. Pzrcussive Rock Dritis, A. H. Gibson, 


London. 
14,250. Dynamo Execrric Macuines, L. Torda, 


mdon. 

14,251, Moror Car Tings, R. M. Meyer.—(H. Lightband, 
New Zealand. 

14,252, Brakes for RatLway Wacons, G. H. Wright, 
Derby. 


25th June, 1904. 


14,253. SAND-PAPERING Macuings, |). V. Hodd, Kings- 
ton-on-Thames. 

14,254, Carsons for Typewriters, J. Richardson, 
ro} 

14,255. Mower and Tepper, W. A. Bewes, Denham, 
Uxbridge. 

14,256. TeppInc Macuing, W. A. Bewes, Denham, 
Uxbridge, 

14,257. Construction of Sockets, F. J. Fletcher, 
London. 

14,258. Heatino Apparatus, T. E. Bennett, Kilmallock, 
Co, Limerick. 

= ResILient Tires for Motors, J. Barker, Old- 

m. 


14.260. TaBLets of Corre, A. J. de Oliveira, London. 

14 261. Inre#RNaL ComBusTION Motors, A. Sauvée.—(@. 
Garnier, France ) 

14,262. Fotpinc Boxgs, Borgzinner Bruthers, Limited, 
and C. F. M. Pohle, London. 

14,268. Arracuine Motor Bicycigs to Trarers, R. H. 
McHardy, London. 

14,264. MgaSURING DISTANCES BETWEEN BA.ts, J. T. 
Ceely, London. 

14,265. Caarr, C. J. Melrose, London. 

14,266. Spinninc Moxss, H. Fletcher and J. Ridings, 
Manchester. 

_ Loom SuuTTLE Box Mortons, R. Royds, Man- 
ches 

14,268. 
fiel 

— Tramway Lips Guarps, J. W. Hartley, Stone, 


er. 
Emptorgs’ Time Recorpers, F. Brook, Hudders- 


8. 
14,270. Luccace Carrigrs for Cycies, W. Smith, 


B m. 

14,271. Heew Pieces for Boots and Sxozs, W. Stewart, 
Birmingham. 

14,272. REFRIGRRATING VessEL for MiLK, 8. Rodgers 
and J. Mayes, London. 

14,278. Pomp Vatves, P. F. Oddie, Wimbledon, 
Surrey. 

14,274. Pistons and Piston Vatves, O. Reynolds, Man- 
chester. 

14,275. Pneumatic Trres, W. B. Hartridge, London. 

14,276. Srw@_e-Paase Motors, F. Punga, London. 

14,277. Two-spggp Gear for Cycies, J. W. Ewart, 
Wendover, Bucks. 

14,278. Stopper for Borries, C. and 8S. M. Buchan, 
Edinburgh. 

eS Macuings for Puncuinc Mgrat, C. Whitehead, 

alifax. 

14,280. Stzam Pomps, M. Churchill-Shann, London. 

14,281. OveRHEAD Execrric Systems, J. Hadock and 
T. 8S. Jones, Halifax. 

14,282. Ourpoor Sgats, H. Beswick, Manchester. 

14,283. Frame for Carriace Hoops, B. Cavallini, 


London. 
14,284. Heer Prorecrors, H. J. Bubb and J. H. Cox, 


gow. 

14,285. Apparatus for Spgep Revo.vution, J. P. Rock, 
London. 

14,286. Puttgey for Winpow Sasnes, H. Agar, London. 

14,287. Fastenine for Currs, T. V. Forgham, Birming- 


ham. 

14,288. INCANDESCENT MANTLES, E. de Valeriola, E. 
Sepulchra, and J. Moeller, London. 

14,289. PoxtsHine of Giass, R. Vidal and G. G. Junius, 
London. 

be 8g TRANSPORT of INCANDESCENT MANTLES, J. Moel- 
er, London. 

14,291, Exastic Fivrp Tursines, W. Le R. Emmet and 
O. Junggren, London. 

14,292. ScarroLp1nc for Bur_piyes, H. Mills and J. 
Fishburn, London. 

14,298. Gruspers and Dritt PLovars, T. Parker, 
Glasgow. 

14,294. “ Live Rams” of ELecrric Rattways, T. M. 
Lynch, Liverpool. 

14,295. ACETYLENE Gas Lamps, J. H. Ross, Birming- 


m. 
14,296. Gauck Giass Cock Cornzctions, G. W. Drum- 
mond. London. 
14,297. Preparation of Pipgciay, C. La T. Rynd, 
London. 
14,298. RestLient Tires for Venicies, H. E. Haynes, 
mdon. 
14,299. ComBusTiBLE Liquip Motors, C. Martin, 
on. 
14,300. Frame for Hat Prorections, W. J. Hooks, 


mdon. 

14,801. Gas Lamp GLope Hoxpers, E. W. Potter, 
London. 

14,302. Propuction of OxypuLatep Iron, L, Cameron, 
Sheffield. 

14,303. Prece Boarps, J. I. Akam and Johnson and 
Akam, Limited, Bradford. 

14 804. Surcicat Trusses; H. L. H. dE. Forrest, 
London. 

—_, Bat Bgarinos for Puuteys, F. J. J. Gibbons, 

ndon. 

14,306. A Wer. Guine, B. Richards, Birmingham. 

14,307. CieansING MILK Separators, T. Murphy, 
Dublin. 

14,308. Steam and Hypravtic Packixcs, D. Lewis, 
Cardiff. 


14,309. ARRANGEMENT of Pant for GENERATING 
Stations, B. M. Drake and Drake and Gorham, 
Limited, London. 

14,810. MaNuractuRE of AX LE-Boxgs, E. W. M. 
Hughes, London. 

14,311. Sarery Device for Reramnrc a Horses, E. 
Jardine and H. Govier, London. 

14,312. FiusHinac WaTEeR-cLO.kTs, A. H. Oakden, 
Londo: 


mn. 

14,313. GotF Cuvns, J. Carruthers. London. 

14,314. Binpinc Mepium for Secvaine Lixoievm, F. 
Suter, London. 

14,315. ReeuLatinc Devices for ExPpLosion ENGINES, 
L. Koennecke, London. 

14,316. Exastic Trees, H. T. Walker and H. W. Peart. 
HF. Miller, South Australia ) 

14,317. Spanner, P. G. Challiss, London. 

14,318. Vacuum Brake Apparatus, J. W. Cloud, 
London. 

14,319. ANTI-FRICTIONAL BraRiInGs, W. Houldsworth, 
Manchester. 

14,820. Frour-strtinac Macaings, C. P. P. Gravé, 
London. 

14,321. Mixers’ Sarety Lamps, J. Prestwich, Man- 
chester. 

14,322. Mixers’ Sarety Lamps, J. Prestwich, Man- 
chester. 

14,323. PREPARING Fax, H. M. Girdwood, Man- 
chester. 

14,824, SELF-aDJUSTING Brackets, C. A. Sibthorpe 
Tunbridge Wells. 

14,825. Note Sueets, S. E. Page.—(The olian Com- 
pany, United States.) 

14,326. Lear TuRNER for PiaNorortes, H. Harker, 
J. C. Hall, and W. A. Everington, London. 

14,327. Ratsine Arr Suites, A. V. Winegarden and G. M. 

wford, London. 
14,328. Rotter Bearinos, J. H. Creasor, London. 
14,329. ATTACHMENTS for Cameras, N. L. Scott, 


ndaon. 
14,830. VENETIAN Buinps, B. G. Norris, London. 
14,331. Drivine Device for MILLs, J. Diirnholz, Cologne, 


rmany. ; 
14,332, PoTaTo-PLANTING APPARATUS, F.C. Gilhespy, 
London. 





14,333. Mawuracrurge of Gas, H. 8. Elworthy and 8. 
Ww: Lond: 


ion. 

’ 

14,334. Apparatus for Jomsinc the Two Enns of a 
Drivine Batt, W. Bowle-Eyans, Dresden, Germany. 

14,335. Sasn Fastener, D. G. Saunders, jun., St. Louis, 
United States. 

14,336. Generation of Execrriciry, W. Strickland, 
London. 

14,837. Construction of Tuvergs, L. Bigallet, M. 
Olivo, and P. Maurin, London. 

14,338. Inox Buripines or Srrvcrores, R. 
London. 

14,3389. Wi~pow Sasues, R. Iles, London. 

14,349. Buiwp Corp Catcu or Grip, G. Paterson, 


Nles, 


mdon. 
14,341. Brake for RatLway Trucks, G. Paterson, 


mdon. 
14,842. Furnace for We_pinc Cuarw Linus, R. Miiller, 
London. 
14,343, Toots for Caarn WELDING Macuings, R. Miiller, 
Lond 


mdon. 
14,344. CHarin WeLpinc Macuines, R. Miiller, 
don. 
14,345. Mzans for Storina Papzr, C. H. Chapman, 
London. 
14,346. Improvep StreTcHIne Apparatus, C. Raymond, 
London. 
14,347. Rorary Encrngs, 8. J. Lawrence and H. Wesley, 
Londo: 


mn. 

14,348. SHoz Ornaments, A. Neil, London. 

14,349. TrRansporTING RaILway VEHICLES, E. R. Cal- 
throp, Londun. 

14,350. ELECTRICALLY-OPERATED Sicwais, P. Krause, 
Lond 

14,351. 
Lo 


mdon. 
14,352. Botrows, H. J. Haddan.—(/. Friedinger, Ger- 


many. 

14,358. Rea Ro.iine Macutnes, P. Blondell, L. A. 
Sager, F. Laue, and A. M. Erdman, London. 

14,354. TaeRrmopies, F. Bitt, London. 

14,355. Process for GENERATING AIR-Gas, E. Gersabeck, 


on. 
Bucket Cutrinec Macuings, J. Riddell, 


London. 
— Power Hammers, R. Schmidt and H. Rosenthal, 


on. 
14,357. Propucine Fginags on Fasrics, H. J. Haddan, 
(R. Puig, — 
14,358. ALarms, E. G. Tapner, London. 
14,859. Sarety Device for Mrvers’ Caces, C. Sugden, 


London. 
14,360, Suaves for Boor Hezxs, R. J. E. Metzenthin, 


ndon. 

14,361. Stgam Enotes, P. Davies and The Hydroleum 
Company, Limited, London. 

14,362. AppLyrnG Desicns in CoLours to Paper, E. 
Marinier, London. 

14 363. Apparatvs for OrgraTino Po.isHErs, J. CO, 
Barnes, London. 

14,864. Computine Macuines, C. W. Draper and W. H, 
Robertson, London. 

14,365. Cueck Pay Boxxs or Tiius, V. Peduschka, 
London. 

14,366. StarTine Resistance for Cottecror Morors, 
M. Latour, London. 

14,367. AERIAL Macuinegs, A. Mutti, London. 

14,368. AvTomatic CoupLine Device, A. B. Ibbotson, 


mdon. 
14,369. KgysBoarp for Musica Instruments, F. Durant, 


mdon. 

14,870. Srtencer for INTERNAL ComBusTion ENGINEs, 
The Albany Manufactory Company, Limited, and F. 
Lamplough, London. 

14,871. PrReventING VEHICLES Movine BackWARDS on 
Incirvgs, A. Pereno, London. 

14,872. Propuctne a Gasgovs Geraicipg, R. Marot, 
London. 

14,873. Lamps for Roap Veuicirs, E. G. Box and G. 
Shepherd, London. 

14,374. Continvous Kiiys, D. F. Henry, jun., London. 

14,875. TURNING Fire-Proorixc Titz, D. F. Henry, 
jun., London. 

14,376. Natttnc Macutwes, W. H. Wheatley. —(&. 
Carson, Can 

14,877. AppLyinc the Musicat ScaLe to ARCHITEC- 
Tonics, J.-A. de Saint-Yves, London. 

14,378. Drivine Encinges by Liquip Arr, L, Wilson, 


London. 
14,879. Pacxinc for Srurrina-Boxes, A. R. Trist, 


mdon. 

14,880. ELecrro-mepicat Batus, J. J. Stanger, 
London. 

14,381. Fitter Ecements, K. Kiefer, London. 

14,882. Maturinc the Aroma of Raw Spirits, R. 
Hunt, Liverpool. 

14,383. Gas Propvcers, H. Poetter, London. 

14,384. Brake and RELEasING Device, R. Nussberger, 
London. 

14,385. Propucine Power, L. L. Pichery, London. 

14,386. INTERNAL CoMBUSTION Encrygs, A. G. Melhuish, 
London. 

14,887. Metat SovereraN Purses, B. 8. Faudel- 
Phillips, London. 

14,388. Srop-cock Boxss, H. Groves and F. G. 8. Ham, 
London. 

14,889. ManuFracturE of Fur. Biocks, H. 8. Gerdes, 
jun., London. 

14,390. CoMBINED PorTABLeE Szat, A. Wagner, London. 


14,391. Macuines for Currinc Woop, B. T. Wrinch, 
London. 
14,392. Empromwery Macsings, H. Iig- Rohner, 


mdon. 

14,398. PortaBLe CLoraes Prop, E. P. Wedlake, 
Forest Gate, Essex. 

14,394. Nuts and Botts’ Tareaps, T. Dumerton, 
Thorpe-le-Soken, Essex. 

14,395. Ketrizs, E. Townshend, Birmingham. 

14,896. Roorrmne Tics, D. Morgan, Dowlais. 

14,897. Paprer Macue Inrvator, J. H. Fenney, Bir- 
min \e 

14,898" Manvuractore of Sizep Bossins, F. Miller- 
Holtkamp, Germany. 

14,399, PicrurE Post-carps, J. Waddington, Bradford. 

14,400. Dry Msters for Gas, D. Macfie, Edinburgh. 

14,401. Preparation for CLEANING Metat, H. Chew, 


Burnley. 

14,402. Packinc CaRDED Goops, J. A. Kennedy- 
McGregor, Birmingham. 

14,403. FiusHinc CisTerns, J. E. Preston, Bir- 


mingham. 
27th June, 1904, 


14,404. Avromatic Distnrector, C. A. Ansell, Wimb‘e- 
don, Surrey. 

14,405. Braces, P. A. Martin, Birmingham. 

14,406. RRFRIGERATOR CHAMBERS, A. Hogg, Leeds. 

14,407. Lire Guarps for Tramway Venicies, D 
Newton, Liverpool. 

14,408. PLatrorM WEIGHING Macuines, E. C. Gowing, 
J. Dobson, and H. Pooley and Son, Limited, 
Birmingham. 

14,409. Prevention of Sortep FINGERS WHEN EaTiING 
Fruit, A. Roberts, Manchester. 

14 410. SAND Mou .ps, M. L. Orr, Birmingham. 

14,411. Macainery for SCREENING BROKEN STONE, 

W. H. Baxter, Leeds. 

14,412. Smoornine Latn for Guipinc GavucEr for 
Smooruine Winpow Sorrits, H. Voigt, Schitichtern, 
Germany. 

14,418. Mrititrsc Macuine for Cioran FIisisHino, R. 
Duncan, Paisley, Renfrewshire. 

14,414. Stream GengRatTors, J. Gresty, Levenshulme, 
Lan 


cS. 

14,415. Pneumatic Trees, J. Birtwisle, Manchester. 

14,416. REsILIgnT TrRE for Cycizs, R. Hanna and T. 
O'Neill, Glasgow. 

14,417. Recovertne Paenot from CarBo.ic SOLUTIONS, 
P. Paterson, Glasgow. 

14,418, FasTEnER for Ropss, C. H. Bray, Sunderland, 
Co Durham. 

14,419. Yarn CLEANER, J. H. Marsh, Pendlebury, near 
Manchester. 

14,420. Hot-arr Apparatvs, C. Mirtl, Berlin, Germany. 

14,421. Heatina BorLeR FEED-waTER, A. D. Wedgwood, 
Glasgow. 
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14,422. Camexey Protector for IncanpEscent Gas, 
T. Thorp, Whitefield, near Manchester. 

14,423. Fixine Crank Device for Free WHEELING, R. 

oodall, Rochdale. 

14,424. Rerricgrators, A. G. Enock, Manchester. 

14,425. VENTILATION of PuLprts, T. W. Roberts, 
Bramley, near Rotherham. 

14,426. Instrument for MgecnanicaL Repvuction of 
Levets, A. D. Richardson, Edinburgh. 

14,427. NCRETE Partition Stiass for Burupine, 
J. C. Snelling, Thornton Heath. 

14,428. ApsUSTABLE NgEwsPaPEerR Stanp, A. C. Death, 
London. 

14,429. VenicLe WHeeEts, G. W. Sanford, London. 

14.480. Opgnrine and CLosinc Borties, H. Schwarzkopf, 
London. 

14,431. AppARATUs for SspaRATING NITROGEN and Oxy- 
GEN from ATMOSPHERIC AIR, R. P. Pictet, Man- 
chester. 

14,482. Borries, W. L. Cleghorn, London. 

14,433. Execrric Ienttion, I. M. de 
Coventry. . : : 

14,434. Wuisktne and Mixinc Macuings, L. C. Reese, 


Havilland, 


ion. ‘ 
14,435. Loom Patrern Lac for Weavinc, H. Mennell, 


ion... 5 

14,486. Firepcacss, H. F. Wilson, London. 

14,437, GaRMENT Fasten1neG Device, 8. C. Towler and 
L&. Williams, London. : 

14,438. Moror Car Spregp Inpicator, L. Mantell, jun., 


mes 
~s Gas Burners, T. E. Charlton, Kingston-on- 
™m 


es. 

14,440. MegcnAnicaL Piayinc ATTACHMENTs for 
Musica. Instruments, P. R. J. Willis.—(#. D. Acker- 
mann, United States.) 

14,441. Ratcuer Wrenca, P. R. J. Willis.—(J. N. 
Noyer, United States.) 

14,442, Execrricatty Connectinc RarLway Rais, 
J. 8, Alexander, Kingston-on-Thames. 

14,443. BurronHois for Rrapy ATTACHMENT to GaR- 
ments, C, E. Bell, London, 

14,444. Topacco Prpgs, A. J. Boult.—(Société Vuillard 
et Strauss, France.) 

14,445. Puriryine ILLuminatine Gas, A. J. Boult.— 
(C, & Lomax, United States.) 

14,446. Lamp Hotpgrs for Motor Cars, A. Stroethoff, 


London. 

14,447. Maxine of FicurEp GLazep Papsr, G. Hennes- 
sen and P, Spix, Cologne, Germany. 

14,448, TYPEWRITING . Fairweather.— 
(Underwood Typewriter Company, United States.) 

14,449, MakIne Paper, G. Hennessen and P. 
Spix, Cologne, Germany. 

.~ Measvrine Fasrics, 8. Freund and G. Petzold, 


rlin, Germany. 
14,451, Game of Dravents, &c., J. Loevy, Berlin, Ger- 


many. 
14,452. Disinrgction, A. Kloeters, Berlin, Germany. 
14,458. LyTERNAL Combustion Encings, F. G. Notley, 


ndon. 
14,454. BLorrine Tupes or Rutgers, G. Royle, London. 
14,455. Natt Poitiers, E. H. Norris, Manchester. 
14,456. Stain RoD Brackets, H. Thompson, London. 
14,457. APPLIANCE for Ratrtway Ort Lamps, J, Wood, 
London. 
14,458. RerctecrorR Hanp Cameras, 8. D. McKellan, 
Manchester. 
14,459. Trre Reparrine Crasp, V. B. Cashin, London. 
14,460. Execrric Currest Cracuits, J. Y. Johnson.— 
(Badische Anilin and Soda Fabrik, Germany.) 
14,461. Propuctnc Steet Cures, H. P. Baumann, 
London. 
14,462. Kngapine Trovues, A. Schmid-Keller, London. 
14,463. Ewgecrro-mMacnetic Apparatus, V. A. Fynn, 


mdon. 

14,464. Recovery of Carsonic Acip, H. H. Lake.— 
(Chemisch-Technische Fabrik, Dr. R. W. Brand and Co., 
G. m. b. H., Germany.) 

14,465. Gas Puriryine Piant, J. D. L. Klein, London. 

14,466. Gear for Motor VEHICLES, J. von Koroknay, 
London. 

ag Heatinc by Means of Hor Warsr, F. Beck, 

ndon. 

14,468, Automatic HaMMERLEss Guns, C. Lohse, 
London. 

14,469. Cor Bepsrgaps, H. Myer, London. 

14,470. Improvep FILtinc Funnezs, W. W. W. Green, 


on. 

14,471. CompinaTion Tortet Apparatus, H. 8. Hale, 
London. 

14,472. Improvep Manuracture of Bzgr, J. Moberts, 
London. o 

14,473. Steam Enarvxgs, F. P. Hummel, London. 

14,474. Dismntgcratinc Apparatos, M. Pelicann, 


aAndaon. 
14,475. Batt Bearrnas for Wasrts, E. and C. Johanson, 


ndon. 

14,476. InstroMENTs of Monetary Vatu, I. D. Wor- 
cester, London. 

14,477. Apparatus for Wa.ktine, C. V. Skorzewski, 


ndon. 

14,478. Envecopgs, M. M. Cohn and J. C. Shipp, 
London. 

14,479. Process for ANNEALING Metats, H. Kraut- 
schneider, London. 

14,480, Exp.osive3, N. Ceipek, London. 

14,481. Reoisterinc Saeets of Paper, F. E. Blaisdell, 
London. 

14,482. Cooxine GarpacE, C. 8S. Wheelwright and J. 
T. Fiske, jun., London. 

14,483, Cookinc GarBacr, C. 8. Wheelwright and J. 
T. Fiske, jun., London. 

14,484. TreaTMENT of Garpaae, C. 8. Wheelwright and 
J. T. Fiske, jun., London. 

14,485. Rorary Box Looms, A. E., A., and G. Walker, 
London. 

14,486. Ort Spray and Vapour Burners, J. C. Hudson, 


London. 
14,487. Frrers, H. Breyer and A. R. J. von Wehrstedt, 


ndon. 

14,488. INCANDESCENT ManTLE Burners, H. B. Cox, 
London. 

14,489, AuTomaTic Music-PLAYING INSTRUMENTS, W. 
P. Thompson.—({The Wilcor and White Company, 
United States.) 

14,490. Vatves for Packrne Boxgs, R. A. Muir, Liver- 


pool, 
14,491. Lame Burners for Licutine, P. Thausig, Liver- 


poo! 

14,492. MecHanis™ for Sprxnine Frames, H. K. Smith, 
Liverpoo 

14,493. Cyganinc of Beer Borries, K. H. Loew, 


London. 

14,494. Cizantne of Begzr Bortiges, K. H. Loew, 
London. 

— Stoprgrs for Botries, R. Haddan.—(P. Meyer, 

vance.) 

14 496. AxL_e Bearines, W. H. Wheatley.—(Bergische 
Patentachsenfabrik G. m. b. H., Germany. 

14,497. Stop Cocks for Gas, 8. and H. Coxeter, 
London. 

14,498. CenTRIFUGAL SPREADERS, A. W. Penrose.—(G. 
W. Hinton, United States.) 


28th June, 1904, 


14,499. ApsUSTABLE Beit Fasteners, C. Payne, Cran- 
brook, Kent. 

14,500. TreaTInc Arc Lamps, A. E. Carter and C. C. 
Fowler, Brighton. 

14,501. ‘*Hanpite Eyes,” R. A. Griffiths and W. J. 
Partridge, Birmingham. 

14,502. Brick Maxine Macuinery, G. P. Wallis and 
J. R. ley, Leeds. 

14,508, Luccace E.xevators, T. Harrison, Stamford, 
Lincolnshire. 

14,504. ELEcTROLYTIC CELLs, J. Hargreaves, Widnes, 
Lancs. 

14,505. Purirication of Sewace, J. Ward, Pendleton, 
near Manchester. 

14,506. Propuctnc Inpico Derivatives, W. G. Heys. 
—(A, Sansone, Italy.) 





14,507.. Device for MaRKING Lings on WALLS, A. Allen, 
Shefiie 
— ATTACHING UMBRELLAS to Bags, F. 8. Cripps, 
ondon. 
14,509. GLoves, A. M. Lawman, Hansworth, Staffs. 
14,510. Potxs for Etecrric Tramcars, F. Nicholson, 


anchester. 
14,511. Sranps for Umpretias, &c., E. T. Morgan, 
mdon. 
14,512. Apparatus for WeavING Fasrics, I. Thompson, 


jurnley. 

14,513, Device for Exareitinc Postcarps, W. Wilkin- 
son, Durham. 

14,514. Looms, T. F. Naylor and O. 8, Hall, Man- 
chester. 

14,515. Wasninc Macuines, H. C. Longsdon and W. 

Walker, oem Yorks. 

,516, Fgep WaTEeR Heaters, G. andJ, Weir, Limited, 
and J. R. Richmond, London. 

14,517. Mactine Davums, H. Schreier, Gasper. 

14,518. Bitt1aRD TaBLE CusHion, G. Monteath and J. 
Ormiston, Boswells, N.B. 

14,519. Execrric Rar Prorector, H. Sanderson, 
South Shields. 

14,520. Ececrric CaBues, F. Everhartand J.J. Dossert, 


ndon, 
14,521. Track Sanpers for Motor Cars, W. Lintern, 
ndaon, 
14,522. Means for OpgraTinc Vatves, W. Lintern, 
London. 
14,523. TsLePHone Sy: W. Fairweather. — 


‘STEMS, 
(American Electric Telephone Company, United States.) 
14,524, Mmgratiic Evevets for Sats, E. J. Davey, 


mdon. 
14,525, Brake Mecuanism, J. Mills and W. H. Fulford, 
Coventry. 
14,526. ConTROLLER Apparatos, P, 8. Barrett, London. 
14,527. Partition Piates, J. E. Schnuetgen, London. 
14,528. Reriector for ArtiriciaL Licut, O. A. Mygatt, 


ndon. 
14,529. Music Sranps, J. Steyskal, Walthamstow, 
Essex. 


14,530. Sarinc Vessets, B. W. Collins, Kingston-on- 
Tham 


es. 

14,531. Movine Rartway Trucks, N. E. Bunting, 
Kingston-on-Thames. 

14,532. Preparinc TgeTs to be Caprep, W. Watson, 
Glasgow. 

14,533. Game, A. Room, London. 

14,534. INVERTED Lever CasLE Brake, E. W. Bohle, 
Birmingham. 

14,535. Wiprne Device for PLate Printine, W. E. Down 
and W. Fullard, London. 

14,536. Apparatus for CLEANING FILTERs, H. W. Blais- 
dell, London. 

5 ee Kwnitrine Macuing, D. Hurley and C. J. Sibbald, 

ndon. 

14,538. TENTERING Macutngs, A. McLean, London. 

14,539. Bep Motions for Printinc Macuings, W. H. 
Lock and H. Isherwood, London. 

14,540. Flower Ports, W. and J. Hulme, Manchester. 

14,541. Brake AppLiances, C. L. Tweedale, Weston, 
near Otley, Yorkshire. 

14,542, _PapPeR-MakinG Macuines, G. Bentley, J. 
Nuttall, and A. A. Whitley, London. 

14,543. THERMO-ERLECTRIC CoupLes, W. H. Bristol, 
London. 

14,544. THERMO-ELECTRIC CouPLes, W. H. Bristol, 

London. 

14,545, THERMO-ELECTRIC CouPLEs, W. H. Bristol, 


ndon. 
14,546. Sarety Frre-cuarpD or Screen, 8. H. Levi, 


mdon. 

14,547. Acropatic Dummy Ficurg, G. Stillwell and E. 
du Bois, London. 

14,548. Name Pcats, W. 8. Johnson, London. 

14,549. LEVELLING BILLIARD TaB.gs, G. 8. McClellan, 
London. 

— Brake MecuanisM forVenicies, G. 8. McClellan, 


ndon. 
14,551. Foupine Pocket ScREWDRIVERS, W. M. Orsman, 

London. 
14,552. IvTERNAL ComBusTION ToRBINES, T. J.J. Wasley, 

mdon. 
ee Evectric BurcLtaR ALaRMs, A. Getto, 


on. 

14,554. Exastic Fiom Tursings, The Warwick 
Machinery Company, Limited.—(The General Electric 
Company, United States. 

14,555. Benpinc Sueets of Metat, E. H. Schmidt, 


don. 
14,556. Stanps for DispLayine Goons, G. W. Hayward, 


n. 

14,557. InrERNaL Comsustion Enatnz, W. R. Poole, W. 
ravill, and E. A. Angus, London. 

me AppaRaTus for CLEANING Guns, F. L. Sawyer, 


on. 
14,559. Lire Savine Apparatus, A, Lébner, Liverpool. 
14,560. Mzans for Fasteninc Boots, P. Clausen, 


Liverpool. 

14,561. Socks, W. Tremlett, London. 

14,562. AUTOMATICALLY CLosiNG Hinags, R. Liesching, 
London. 

14,563. GENERATING Gas, W. P. Warren and W. Skinner, 
London. 


: 14,564. Compressine Tga, J. H. Apjohn, London. 


14,565. Lusrication of Bgarines, W. L. Williams, 
London. 

14,566. Dyz Compounp, J. G. Lorrain.—(M. K. Bell, 
United States.) 

14,567. ELEctRiciTry Meters, I. O. Revilliod, London. 

14,568. ELecrric Cases, Siemens-Schuckert Werke 
G. m. b. H., London. 

14,569. Rotary Enatng, W. H. Bot, jun., London. 

14,570. BREAD-cUTTING MacuHine, T. A. Duiff and 
J. A. G. du Bois, London. 

—. Woopen Heets for Boots, G. W. Gibberd, 

naon, 

14,572. ROAD-SWEEPING Macuing, G. Pum, Iondon. 

14,573. Oven, C. A. Bombach, London. 

14,574. INCANDESCENT BuRNERS, A. Schneeman, 


mdon. 
14,575, Macutne for Wrappinc Caoco.arte, A. J. Boult. 
—(La Société Savy, Jeanjean and Compagnie, France.) 
14,576. Sprincs for Furniture, O. Walter, don. 
14,577. Liquip Lirr ConTroLigrs, E. D. Knights, 


mdon. 
14,578. SrzaMinG Apparatus, J. Kayserand M.Dornecx, 


mdon. 

14,579. Pumps, T. Stern, London. 

14,580. INCANDESCENT Burners, I. Shoob, London. 

14,581. Support for INCANDESCENT BuRNERS, I, Shoob, 
London. 

14,582. Automatic Exuaust VaLvgs, J. A. Fletcher 
and H. Wilcock, London. 

14,583. Heaters, A. G. Kaufman, London. 

14,584, Fasrics, D. Clerk.—(M. J. Whittall, United 


States.) 
14,585. BeLtina, T. Gingras, London. 
14,586. Car VENTILATORS, F. W. Symmes, London. 
14,587. Opticat Mgasurine InsTRuMENTS, D. Clerk. 
—(J. G. Stewart, Natal.) 


29th June, 1904. 
14,588. Foop Sturrs, C. Beadle and H. P. Stevens, 


maon. 

14,589. TirzE ReparR Banp, M. Alcock, Rosscarbery, 
0. r. 

14,590. PHoTtocraPHic Hanp Cameras, A. 8. Spratt, 
ndon. 

tod Tuses, F. A. Holt and A. Taylor, Man- 


chester. 

14,592. Toot Hotpers for Currer Cuains of CoaL 
Curtinc Macuinges, E. and A. A. Hopkinson, 
Manchester. 

14,598. Casement Fasteners, A. Bowman, South- 
ampton. 

14,594. Rina and TRAVELLER for Doustinc MAcHINEs, 
A. Bradley and W. Gaskell, Keighley, Yorks. 

14,595. SpzeD Recu.ator for TURNING Latues, A. Mac- 


, Glasgow. 
14,596. PREPARATION for LaunpRIESs, A. Rosenberg, 
Glasgow. 





14,597. Time Switcues for ELgcrric Current, F. 8. 
and J. H. Smith, Derby. 

14,598. Trovussrs, G. H. Llewellyn, se 

14,599. Sprrtoons, J. M. Kirkbride and T, H. Hoyle, 


urnley. 

14,600. IncanpEscent Gas Buryers, E. A. Jeffreys, 
London. 

14 ot. Piston Rios, F. Murdoch and T. N. Burke, 

fast. 

14,602. Monocrc.g, C. K. Subba Rao, Madras, India. 

14,608. Meratiic GirpeR for CemENT STRUCTURES, 
G. A. Parent, London. 

14,604. Apparatus for OpENING TEXTILE Fasrics, 
J. A. Sackville, Manchester. 

14,605. Non-skip Device for VenicLe Wark. TIREs, 
J. G. Patterson, Manchester. 

14 Process for Improvinc Enoravinas, H. H. 
Bridgens, Sheffield. 

14,607. Prorgcrinac Grounp Ropgs of TRawL Nets, 
R. H. Gale and W. J. Fleming, Hull. 

14,608. Goxrina TRons, J. R. Brown, Glasgow. 

14,609. Corn-rreED Lock, W. E. and J. H. Parkes, 
and G. Dainty, Wolverhampton, 

14,610. ApsusTaBLE Music Sroois, T. Morton and R. 
Brodie, London. 

14,611. Loom Tempies for Weavina, 8. Cook and J. 
Chambers, Manchester. 

14,612. Szewine Macuiyes, J. B. Barton, Manchester, 

14,613. Brusuxgs, H. Collins, Birmingham. 

14,614. CARBURETTING and SPEED REGULATING VALVE 
for INTERNAL ComBusTION ENGINES, OU, Sumner, 
Ashton-on-Ribble, Lancs. 

14,615. Cyo_e Brakgs, E. Tilston and J. Richardson, 
Manchester. 

14,616. Siuicy Gates, B. E. Todhunter, London. 

14,617. Contacts of ExLecrric Wire CoNNECTIONS, 
E. Lycett, Birmingham. 

14,618. QuapRIcycLE, M. A. le Fanu, London. 

14,619. Rerarstnc Drip of Borries, R. Gibson, 


London. 
paee. Piates for Sotzs of Boots, R. H. Parker, 


on, 

14,621. Mrxine and Homoacsnisine Liquips, G. A. 
Bonnet, London. 

14,622. Latues, H. Hales, London. 

14,623. Cootine CYLINDER of INTERNAL CoMBUSTION 

NGINES, C. R. owan and J. G. P. Thomas, 

Holywell, Flint. 

14,624. Watt Hook, H. Alles, London. 

14 625. Matcues, A. Hill, Huddersfield, Yorks. 

14,626. Tosacco Pipxs, J. Sharman, London. 

14,627. Cycxists’ Trouser Cuips, H. Griife and P. Kaiser, 


London. 
14,628. PREVENTING FREEzING of Water, W. B. James 
: and C. de B. Taylor, London. 
14,629. VARIABLE SPEED Gears, W. B. James and C. 
de B. Taylor, London. 
14,630. Automatic Wert REPLENISHING Looms, A. E., 
A., and G. Walker, London. 
14,631. Lusricator for Motors on Motor Cycugs, 
Fabrique Nationale D'Armes de Guerre, London. 
14,632. CoupLine Burrers, F. J. Talbot, London. 
14,633. WreicHInc Macuines, J. Haeberle, London. 
14,634. New Cotour Lakes, H. E. Newton. — (The 
Farbenfabriken vormals F. Bayer and Co., Germany.) 
14,635. SHogr Last, L. Moli , London. 


14,689. ConsTRUCTION of VeHICcLE WHEELS, W. Wright, 


G Ww 
14,690. Maxine of VaLug Orgs, G. Evans, London. 
14,691. Raruroap Ralzs, J. Mander, London. 
14,692, Hop-wasHING Macuings, C. and W. K.Santiecr, 
irmingham. 








SELECTED AMERICAN PATENTS. 
From the United States Patent-office Oficial Gazette, 


758,801. Conpgnsina Air Pump, J. Wilhelmi, Ham- 
burg, Germany.—Filed May 2nd, 1903. 


Claim.—(1) A pump having a water cylinder and a 
concentric air cylinder, each having inlet ports, con- 
centric pistons in said cylinders, a piston-rod Som 
ing both of the pistons, the ports in the air cylinder 
closed before the end of the air piston stroke to form 
an air cushion and admit air into the partial vacuum 
above the piston, and the ports in the water cylinder 
opened at the end of the suction stroke of the water 

jistous to admit water to the ial vacuum formed 
n the water cylinder, substantially as described. (2) 
A pump having a water cylinder provided with 











peripheral ports at its upper end and having its lower 
end opening into a valve-controlled discharge channel, 
a larger concentric air cylinder having conical ends 
and peripheral ports near its lower end, an air chan- 
ber ding the upper end of said cylinder, valves 





i Apparatvs, H. H. Cr i 

mdon. 

14,637. PREPARATION for TorLet, J. T. Studley, 
London. 

14,638. VARIABLE SPEED Gear, C. Monin, London. 

14,639. Coa Hanpiine Apparatus, H. H. Lake.— 
(7. 8. Miller, United States.) 

14,640. Narits, W. H. Barrett.(W. A. 
Orange River Colony.) 

14.641. Sarety Winpow Guarp, A. Blackman and J. 
Dunk, Hast: 

14,642. GARMENT Hook, W. H. Hippisley, London. 

14,643. Currinc Mercuanisms, J. R. Van Winkle, 
London. 

14,644. Resprratory Apparatus, A. A. Sherman and 
C. E. Chapin, London. 

“ee TIME-CONTROLLED MecuanisMs, W. H. Gerhard, 

mdon. 

14,646. ADVERTISING Sicns, J. Hotchner, London. 

14,647. Wrencues, M. J. McDertnott, London. 

14,648. APPLYING RonToEN Rays, H. I. W. Schwedler, 


London. 

14,649. Exrensipte Links, L. P. and H. C. Piel, 
London. 

14,650. Mow1ne and Reap? ic Macutngs, A. C. Bamlett, 
London. 


S*> 


Trumpei , 


14,651. Free Waest Ciutcn, 8. Grawitz, London. 

14,652. CaILp’s Ratrte and Toy Puzzig, C. Ankers, 
London. 

14,653. HorsgsHoss, J. H. Roché, Liverpool. 

14,654. WRENCHES, M. F. Hudscn, Liverpool. 

14,655. Hegts for Boots, A. J. Boult.—(United Shoe 
Machinery Company, United States.) 

14,656. WaTER-cLosEts, R. G. Howson, London, 

14,657. Device for Sicnat Wires, J. E..Evans-Jackson. 
(L. F. M. Boulanger and P. Dunn, Natal.) 

14,658. Dvicks for RoLLING MILs, M. Mannesmann, 
London. 

14,659. WATER-TUBE BorLers, G. H. Barrus, London. 

14,660. WATER-TUBE BoiLers, G. H. 8, London. 

14,661. Poonocrapa Trumpet Carriers, F. Heilbronn, 


mdon. 
14,662. Dipper, 8S. H. Levi, London. 
14,663. ELgcrro-motor Drivina, 8, Z. de Ferranti, 


mdon. 
— RESILIENT TrRE3 for Roap WHEELS, A. Ducasble, 
ndo 


mn. 

14,665. Street Lamps, A. C. Roessler and The Scott- 
Snell Self-Intensifying Gas Lamp Company, Limited, 
London. 

14,666. INCANDESCENT Gas Licutine, F. A. Snell, R. 
H. Goodridge, and The Scott-Snell Self-Intensifying 
Gas Lamp Company, Limited, London. 

14,667. Devices for Curtain Poigs, &., E. Miiller, 
London. 

14,668. Apparatus for Grippinc Ropgs, W. P. Bulli- 
vant and G. M. Selby, London. 

14,669. MANUFACTURING CHOCOLATE “‘ CREAM” TABLETS, 
A. J. Boult.—(La Société Savy Jeanjean und Com- 
pagnie, France.) 

14. — Rosser HEELS, F. W. Schroeder and M. Lintine, 

mdon. 


30th June, 1904. 
ay oh Water-Proor Coat, P. H. and A. A. Davy, 


mdon. 

14,672. PortaB_e Swines, E. Schmidt, Glasgow. 

14,673. Protective Devices, C. E. Heys, Burnley. 

14,674. Srergoscopges, T. C. Rainger and W. 
Beveridge, Glasgow. 

14,675. SEL¥-FASTENING Harr-Pins, A. H. Viggers, Tor- 


quay, Devon. 
— Tea Compressors, G. W. Weatherhogg, Lin- 


G. 


colin. 
14,677. INTERNAL ComBUSTION EnoINES, J. Mélotte, 
ng’ 
14,678. APPpaRATus for Mix1inc Macapam, G. Vickers, 


rby. 

14,679. ARTIFICIAL TEETH, J. Westaway, Liverpool. 

14,680. Sprrroon, W. Perry, A. Bevan, and A. B. Wood, 
Birmingham, 

14,681. Sawine Macuings, A. G. Grice, Dundee, 
14,682, Improvep DeTacHABLE Tog-caP, J, Vernon, 
chester. . ‘ 
14,683. Suutrers for PHotocraPHic Cameras, N. M. 

Knudsen, Manchester. 

14,684. Dynamo Exectric Macuises, H. O. Farrell, 
Manchester. 

14,685. Prosgcti.es for Guns, J. Jackson, Coventry. 

14,686. PortaBLe Ranogs, A. W. Steven and J. D. 
Duckett, Glasgow. 

14,686. Sotes and Heexs of Boots and SHors, H. Mar- 
kus and The Barv.»yell Machine Company, Limited, 
Manchester. 

14,688. Improvep VaLve, W. Heapand W. Mortimore, 

chester. 








to control the exhaust of air from the cylinder to the 
chamber, a conical piston in the air cylinder, a 
cylindrical piston in the water cylinder, each con- 
trolling admission through tkeir respective ports, and 
a conical chamber surrounding the water cylinder and 
communicating therewith through the ports in said 
cylinder, substantially as described. 


759,581. Packine for Pistons and Piston VALvEs, 
J.T. Wilson, Jersey Shore, Pa.—Filed November 19th, 
1902. 

Claim.—(1) A packing for a piston or piston valves 
having two snap rings, two wall rings, and a wedge 
ring having a bevelled surface ; all the rings ow. 80 
dis as to receive fluid under pressure. (2)A 
packing for a piston or piston valve having two snap 


rings, two wall rings, and a wedge ring with two 
bovatled cuslioees ; ieotive Auld Tae admitted te the 
inner surfaces of all the said rings. (3) A packing for 
a piston or piston valve having two snap rings, two 
integral wall rings, and a wedge ring with a bevelled 
surface, all the rings being subjected to fluid pressure. 


759,622, SicuTinc Tune for VessExs, 8. Lake, Bridges 
port, Conn.—Filed November 12th, 1903. 
Claim.—A sighting tube for vessels, provided in its 
upper end with a device pe | faces exposed both to 
the interior and exterior of said tube for receiving and 








reflecting through said tube an image of an external 

object, and means disposed within and external tosaid 

tube outside of the range of reflection of said device for 

maintaining free from adherence of moisture thereto 

pa internally and externally exposed faces of said 
levice, 
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SUPERVISION AND CONTROL OF 
TRADE EXPENDITURE. 


ALTHOUGH a great deal has been written, and discussions 
have centred on almost every question affecting the 
management of works, there is one very important sub- 
ject in this connection which has not perhaps received 
the attention it merits. This subject is the regulation 
and control of trade expenditure. While all admit the 
fundamental axiom that trade expenses should be kept as 
low as possible consistent with a proper conduct and 
development of business, many are inclined to stop here, 
und take no definite steps to limit their trade expenditure 
by systematic methods. 

The probability is that this attitude is largely due, 
first, to the innumerable small details which comprise a 
large portion of current trade expenses, making it appear 
a matter of great difficulty to control them; secondly, to 
the fact that each department of the establishment, 
whether in the office or works, has its own separate 
requirements involving expenditure in a variety of direc- 
tions, each of which is to a great extent controlled inde- 
pendently by those in charge ; and, lastly, because many 
items of trade expenditure, often insignificant in them- 
selves, are not controlled by any one in particular, and, 
being left more or less to look after themselves, do not 
come under the notice of the owners of the business 
unless something cecurs to draw special attention to 
them. 

But the very fact that the expenditure of the large 
annual sum that represents trade expenses is in so many 
different hands, that the bulk of this sum is expended on 
innumerable smal] items, and that the channels through 
which money may leak away, therefore, are almost count- 
less, should only tend to make the necessity of a proper 
system of checking trade expenditure the more apparent. 

it is the object of this article to describe briefly the 
working of a system now in use, and to point out how, by 
the methods adopted, not only have material economies 
been effected; but that, in spite of this, the tendency has 
been to develop rather than curtail the business itself. 

In every establishment of any size the expenditure 
must of necessity be to a large extent in the hands of 
employés. It is true that such employés are usually men 
holding responsible positions in the firm; but though this 
is the case, and their capacity and integrity may be beyond 
question, the fact remains that they do not have to find 
the money which they expend to keep the business going. 
It may be thought that with a purchasing department 
properly managed needless expenditure is reduced to a 
minimum; but unless the details of expenditure are 
brought at frequent intervals before the notice of the 
owners of a business, leakages will occur even under the 
best management; and those leakages will at the end of 
the year amount to a very considerable sum. 

The chief reason for this is that, as a rule, the duties of 
the purchasing department are limited to the buying of 
the most suitable material on the best terms in the 
cheapest market; but the weak spot in this arrange- 
ment is that in many instances the material requisitioned 
for is possibly not really required; or, if necessary, is not 
wanted in such large quantities as those demanded, and 
capital which would be useful in other directions is 
locked up in consequence. 

To check trade expenditure properly, it is not sufficient 
to examine the details only; but these details must be 
compared with similar items of previous expenditure. 
The question of how long a given quantity of material 
will last must be taken into account, and in this connec- 
tion the question of the conditions and prospects of trade 
must be considered. 

The wages-sheet should be scrutinised, the proportion 
of productive, as compared with unproductive, labour 
considered ; and, in fact, all sources of expense carefully 
gone into. 

To make this possible a report on the subject should be 
drawn up at regular intervals, showing the details of 
expenditure in every direction, and this report should be 
carefully considered by the partners or directors of the 
company, and acted upon. 

Once a month is not too often to devote an hour or two 
to so important a matter; and it is quite certain that, on 
every occasion when such a report is considered, some- 
thing will be discovered worthy of attention, which will 
result in the effecting of an economy in one direction or 
another. 

Although a detailed report is necessary for the proper 
consideration of the subject, it is, of course, impossible to 
show all, or nearly all, the details separately ; but 
it is an easy matter to group the various items under 
different headings, which can be considered separately 
and compared with previous reports. The items com- 
prising any particular group can be examined later should 
occasion require. If the total expenditure under any par- 
ticular heading appears to be on the increase, this examina- 
tion should be made, and details furnished by those re- 
sponsible, who should be called upon to give the reason. 
In many cases, of course, a satisfactory explanation is 
forthcoming; but even when this is the case, time has 
not been wasted—the owners have learned something, 
and the fact that such matters are looked into personally 
by the heads of the business has a salutary effect on 
those responsible. 

_ In examining reports of this description once a month, 
it will be readily understood that a single report taken by 
itself will be of little value, and, indeed, it is apt to be 
misleading. For example, a large quantity of expensive 
iuaterial may be purchased in the course of one month, 
while for the following period purchases may be light, 
making a comparison of the two valueless in this respect. 
The utility of these monthly statements can only be ap- 
preciated after comparing them with one another, and 
striking an average extending over a considerable length 
of time. As before mentioned, the prospects and con- 
ditions of trade largely govern trade expenditure, and it 
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state of the order sheet, and furnish a statement of the 
value of the work produced, to set against the account of 
expenditure. With a view to future requirements, it is 
advisable to include a statement of liabilities incurred and 
payments due. ; 

It will thus be seen that, if the question of trade ex- 
penditure is thoroughly examined, those interested 
will during their investigations obtain a reliable and 
comprehensive notion of how things are going generally ; 
and this because it is impossible to inquire into current 
expenditure properly without investigating at the same 
time all the subjects bearing upon it, which include 
practically everything appertaining to the carrying on of 
the business. 

It stands to reason that when the proprietors of a con- 
cern meet together to consider their expenditure, with 
facts and figures before them, suggestions as to economy 
are more likely to be forthcoming than if these matters 
are left to subordinates. The right person to decide 
how money is to be spent is the one who pays ; and the 
fact that he is the sufferer when money is mis-spent most 
certainly tends to sharpen his faculties in this direction. 

It will not be out of place at this point to give one or 
two illustrations as to how unnecessary expenditure has 
been detected under the system advocated. 

The monthly repoits in question showed a large 
increase in the quarterly account for'water. The matter 
was looked into, and it was found that the automatic 
flushing arrangements in the lavatories throughout the 
works were set to act more frequently than was neces- 
sary. In addition to this a serious leakage in one of the 
mains was detected. Both these matters were rectified, 
and the water bill was considerably reduced in conse- 
quence. 

The account for waste supplied to the workmen 
was found to be considerably higher than previously. 
The rule in the shop was that a certain allowance of this 
material should be weighed out to each man once a week. 
It was discovered that the observance of this rule had 
been neglected, and that the storekeeper was issuing the 
waste without having it weighed. The rule was enforced. 
It was also pointed out that the same amount of waste 
was issued to all the machine hands, and that the youths 
working small lathes received the same quantity as men 
working large machines. This was rectified, and the 
supply for each man arranged in a quantity proportionate 
to the size of the machines. 

The bill for oil was considered high. Improved lubri- 
cators were introduced, and an economy resulted. 

Coal consumption had increased without any apparent 
reason. The charge man in the power-house was inter- 
viewed. He reported that a certain section of the shop 
was taking more power to drive than formerly. The 
main shaft in this section was found to be out of order, 
was re-lined, and the power reduced. 

During a slack period it was noticed that the wages 
for unproductive labour were nearly as high as in busy 
times; it was found that, although several skilled hands 
had been put off, a proportionate number of labourers 
had not been discharged. This was pointed out to the 
various foremen, and the wages of several labourers 
were saved. 

Some of the above illustrations may appear trivial, and 
the saving effected hardly worth the trouble involved ; 
but it must be remembered that trade expenses are 
largely made up of these trivial items, and that the 
larger the business the greater is the likelihood of these 
small leakages occurring. It would be easy to give 
further examples of the economies which have been 
effected under this system, but enough have been men- 
tioned to illustrate results. 

The following is a specimen of one of the monthly 
reports referred to above. It ought to be mentioned that 
the figures given do not represent the actual figures, but 
are furnished in order to make the illustration clear. It 
is given as an example, and can, of course, be modified to 
suit the special conditions under which any business is 
managed. 


Montuiy Report on TraDeE, SALES, AND EXPENDITURE 
FoR May, 1904, 

The order sheet on May 81st stood at £19,286 10s. 8d., 
of which £6000 was received during the month, or at the 
rate of £72,000 per annum. The sales during the month 
amounted to £7476, or at the rate of £89,712 per annum. 
The value of finished machines in stock was decreased to 
the extent of £205. 

As regards expenditure, salaries are £337, being for 
four weeks. As compared with April last they are £13 
less; and as compared with the average of 1903, £45 less, 
the reduction being chiefly in the drawing-oftice.. Wages, 
productive and unproductive, amounted to £1321, being 
£411 less than those during an average of four weeks in 
April, and £536 less than those in March. The unpro- 
ductive labour is £53 more than in April, and £1 less 
than in March. 

Compared with the average of 1903, wages are as 
follows :— 


1903. March. April. May. 

£ £ £ £ 
Productive ... 1058 1464... +1393... 1029 
Unproductive 326... 393... 339. 303 
Tol... -b.. Te... -Ti... Wa 
Percentage ... 30-81 26-84 24-33 38-09 


It will be seen from the above that the percentage of 
unproductive, as compared with productive, labour is high 
as compared with March and April, and also as compared 
with the average of 1908. 

The following table shows the percentages of unproductive 
to productive labour in the various departments, as com- 
pared with the last six months in 1903 :— 


Invoices and cash disbursements amount to £1533, as 
compared with £1755in April. Materials for manufacture 
account for £640 of this amount. Compared with an 
average month in 1903, there are increases and decreases 
in the following items :— 


INCREASES, DECREASES, 





£.s. d. s. d. 
Cariage: 5 .:: .. (230 OF Bale =... SS 8 
Repairs to premises 29-15 9 |-Labour .......-... 6 0 0 
Advertising... ... 51 0 90 
| Plat... ...~...- 2-9 O-6 
; Purchases Xi ag Me 

Stationery. | Stationery. 
Works’ order forms 1 3 6 | Blue printing ... 016 9 
Time sheets and | General office ... 4 110 
cards ... ... ... 2 3 8 | Cost department 09 2 
Purchasedepartment 016 6 
Corresponding office 8 16 3 

Ribbons, &c., for 
typewriters... .. 0 6 90 
Stores and shops .. 014 0 
London office ... a 2 
Drawing office a sta 

Trade Expenses. Trade Er penses. 
Office sundries 1 4 9 | Shopexpenses ... 1312 6 
Telegrams .. 010 2] London office ex- . 

Power-house coke... 215 0 pS ee Sree Fe 
Oil for engines 1 5 6| Rent(telephone) .. 2 4 5 
Lard oi] ... ... .... 1 0 0] Trunk telephone 013 1 
Coal (London office) 01711! Smith’scoke .. .. 114 5 
Tracings ... ... ... 0 2 2] Gas coke (foundry) 416 3 
Testing machinery... 17 0 0 | Gascoke(workshops) 315 8 
Oilfor machine tools 90 2 2 
OE ce en 
Coal for offices | ae oe 

Anthracite (power- 
house) ae 
| Wiles 1 ce 2 
| Insurance... ... ... 1814 3 

Carbons and electric 
eS... Sars 

Pitty Cash. | - Petty Cash. 
Sundries... ©.. .... 1 9 6| Stationery <.. ... 3 9 
Lunches (visitors)... 019 6| Telegrams .. ... 018 0 
Travelling (office)... 4 710! Travellers Sy i eee 
Travelling (work- | Foamge 22.4 5° <es 

men) 412 7} 


The average expenditure during the past twelve 
months, inclusive of all charges for interest on capital, 
depreciation, &c., has been at the rate of £5220 per 
month, or £62,640 per annum; while the sales during 
the same period have been at the rate of £6510 per 
month, or £78,120 per annum. 





8. d. 

The creditors’ on May 31st amounted to :— 
On open ledgeraccounts ... ... ... ... 346810 Z 
Amounts paid on account Res tends 1735 8 0 
Bills payable on orders not executed 2043. 6-11 
£7247 5 1 

The Debtors’ amounted to :— 

On open ledger accounts 9436 2 3 
Bills receivable... ... 570 0 0 
£10,006 2 3 


Statement of Orders and Sales in May, 1904. 








, ae £ os. di 
Order sheet on May Ist ast ose 20,762 10- 8 
Orders invoiced during month— 
Manufactured machinery .. 5,784 12 8 
Castings inthe rough ... ... ... 963 11 9 
Articles purchased for re-sale ... 727.15 7 
7,476 0 0 
13,286 10 8 
Orders received during month 6,000 0 0 
Order sheet on May 3lst ... 2 19,286 10 8 
Averages of monthly sales this year— 
Manufactured machinery ... ... 4,678 0 1 
Castings in the rough ... ... .... 793°2°9 
Articles purchased for re-sale 673 7 5 
wa 6,144 10 3 


Value of manufactured machinery in stock— 
On May Ist > . 7,687 15 3 
On May 21st 7 


Decrease in stuck .. . 05 7 7 


Tenders sent in during month 50,562 17 5 








Proportion of orders to tenders ... = 11-80 p.e. 
Statement of Expenditure in May, 1904, 
Salaries (four weeks)-— 
COMBE 666i ce, vee ess, “ES 
Drawing-office ... ... ... ... .. 62 6 4 
Manager and shop manager... ... 98 6 8 
OROMEOE Fo Leia oe os, ORES 
Shop clerks ecole. Aida = Mabe 410 0 
Storekeeper and assistants... . Bree 
Gate-keeper Cay ee eee 7 5 0 
RON 5 ta ie 1a, ce? eee 
Londen office ... :.. °°... 2. .. WIS @ 
377 3S 
Wages, productive labour (four weeks)— 
Machines shop and tool-room 423.12 7 
Oy re ry Re 
Smithy 53.19 3 
Patten show... 5... 63 18 4 
Fitting and trial shops ... 207 14 0 
— 1,029 13 5 
Wages, unproductive labour (four weeks)— 
Premises (painting roofs) ... ... 68 2 7 
Repairs to machines rs 30 12 10 
i eR ee 4116 2 
Machine shops and tool room 57 17 10 
Foundry ra | Be ; 86 9 4 
Smithy “4 95 6 
Pattern shop... ... 10 910 
Power-house and yard .. 2414. 3 
Fitting and trial shops ... 63 4 0 
—_——— 392 12 4 
MR ic hips 4 sas? Zacks x08. ode 1,384 1 0 
Sundry disbursements— 
Se rer 70 Tl 0 
Re eMe..,| 0 ws 5... 
Petty cash (London) 11 2 6 





148 19 3, 











is therefore necessary that the reports should show the 


= 1903, ths, April. May. 
Machine shop 18-22 18-00 19-75 
Foundry 29-90 28-05 . 31-15 
Smithy sae 19-25 20-50. 20-50 
Pattern shop 16:06. ns Se Ee 
Fitting shop BAS? ies eu RO 7. SBS 


Total 3,332 9 5 
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Details of Incoices for May, 1903. 

Advertising — : 
Se 

Carriage on goods despatched ... 

cae de a ae ee 

Purchases— £ 
II i et or ge ee ie’, eon 5 
I ee eee 4 
Materials for manufacture ... ... ... 64 


EARLY FORM OF SLOT DRILLING MACHINE 





937 3 4 
135 11 0 
1515 3 
2 


Premises... .. 
0 eee ee ee 
Trade expenses (shops)... 0... oe os tes wee 8 

1384 1 0 


Tn addition to the above report, further statements are 
appended, which need not be set forth here,’showing in 
detail the expenditure on plant, trade expenses, stationery, 
and petty cash ; the whole furnishing a very comprehensive 
statement, not only of the various items of trade expendi- 
fure, but of how things are going generally in the business. 

A report of this description, looked at in the abstract, 
does not, perhaps, appear of great interest; but when 
considered by the owners of a business, the figures 
tepresenting the results obtained by the expenditure of 
their own capital, they beceme not only intensely 
interesting but extremely instructive. As before men- 
tioned, the consideration of such a report will result in 
some very pertinent questions being asked, and many a 
leakage will be detected in consequence. 

To prepare a monthly statement of this description 
undoubtedly entails considerable work, but when once the 
system has been fairly started the details can be furnished 
in such a manner that they can be readily grouped in the 
required form, and the compiling of the report will 
become a matter of routine. In the case of the particular 
firm who have the system described in use, the saving 
effected since its introduction has more than compensated 
for the trouble involved. 











SOME EARLY MACHINE TOOLS. 
No. VI.* 

ALTHOUGH the “pole” and “ bow” lathes are machine 
tools of great antiquity, it is doubtful if the “drill” has 
not an equally good claim to be amongst the earliest 
‘workshop appliances ;” for it is at once apparent that 
the first “drill” that came into practical use was but 
another adaptation of the “ bow and string” of the “ bow” 
lathe to a spindle, armed with a boring tool at one end, 
pressure being applied at the other. At first the pressure 
was exerted by human muscular energy, as in the breast 
“‘bow-drill,” but the demand—as in the case of the lathe 
—for more power on the cutting tool soon arose on the 
advent of the improved and enlarged steam engine ; and 
that demand could only be satisfied by the application of 
some mechanical arrangement that would at least put 
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such a contrivance as thi:, our early mechanicians were 
not long in providing a mechanical arrangement of parts 
which gave at the same time power, accuracy, and-the 


feed of the spindle was effected by a central screw 
working through a crosshead, supported on the upper 
ends of two small wrought iron pillars, the feet of which 
are secured to two lugs cast on the upper flange of the 


ability to adjust at will the pressure on the drill, although 
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Fig. 24 -NASMYTH’S DRILLING MACHINE, 1840 




















pressure on the drill spindle, although the latter might 
still be caused to rotate by hand. 

The first hand power drill brought into use in the 
engineers’ and smiths’ shops of early days was what was 
known as the “crank brace” drill, pressure upon the 
drill when in motion being usually applied by means of 
a weighted hinged lever, its butt or hinged end being 
secured to a pillar or wall, to which a bench was attached 
on which to rest the work to be operated upon. 

In Fig. 27 we give what was considered at the time a 
much superior drilling apparatus, in which it will be seen 
the weighted lever is still applied to give pressure to the 
drill while rotating. The machine is of such-a simple order 
that its construction will be at once obvious. The , 
wooden pressure bar was of octagonal section, and slid in Ee eo ‘ : i 
cast iron guides. It had a metal shoe at its lower end for oo OREN | EY coe | 
taking the point of the brace. The table was supported 
on pins stuck into holes in the uprights, and could thus be Swain Sc. 
adjusted for height. By pulling on the free end of the 
chain, the weight was raised and the brace released. 

With a rapidly increasing demand for a more powerful 
and efficient drilling apparatus than was furnished by 


* No, V. appeared Jully Ist. 
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Fig. 26—EARLY POWER DRIVEN DRILLING MACHINE 


its rotation was still effected by muscular energy. In cross girder. This screw, which is turned by hand, has a 
Fig. 24 we give an illustration—taken from its model— | capped end bearing on the head of thé drill spindle, which 
of a drilling machine made by Nasmyth about 1840, and | spindle, guided at its upper end between’ the two small 
driven by a heavy fly-wheel through mitre gear. The | pillars,-passes through the sleeve’ or stem of-the hori- 
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yontal mitre wheel and revolves with it, tke drill being | work, the vice chuck, in which the work was held on the 
fitted and secured to the spindle end. drill table, began to move, the result being that an elon- 
In addition to hand feed, automatic feed to the drill is | gated hole was produced instead of a round one; and 
provided by means of the vertical shaft shown attached | thus was “discovered” the “slot” drilling machine, 
to the front side of the machine, which is actuated by an | which soon took practical shape in the hands of the 
excentric keyed on the lower end of the spindle sleeve, | machine too] makers. 
and is rotated intermittently by a pawl gearing intoa; In the early “ fifties,’ Mr. Sharp, the principal, in the 
ratchet wheel on the lower end of the side shaft, the | since well-known firm of Sharp, Stewart and Co., of the 
upper end of this shaft having keyed on it a toothed | Atlas Works, Manchester, patented in 1856, a “slot 
wheel, gearing into.a similar one on the hand-feed screw | drilling” machine, in which the slide-rest and drilling 
spindle, this automatic feed being rendered inoperative | principles were, as it subsequently proved, efficiently 
by throwing the pawl out of gear with the ratchet wheel | and practically combined. In Fig. 25 we give an illus- 
below. The machine we illustrate in Fig. 24 being one | tration of this machine, which on inspection will be found 
of the small class drills—-practically a hand drill—intro- | to consist of a short cast metal frame similar to a lathe 
duced by Nasmyth, its dimensions were such as to bring bed, supported on standards; having on its front side, 
all its parts well within the reach of the operator.! cast in one with it, grooved guide bars for carrying an 
Larger machines of the same type were all power- adjustable angle bracket, and grooved table on which the 
driven, and fitted with stepped driving pulleys and an articles to be operated upon were supported and secured ; 
independent work-table. the table being capable of being raised or lowered as required. 
Of power-driven drilling machines, and almost the first | 0. the bed of the machine, the top surface of which is 
that came into use in the engineer's shop, we give an | planed, and its longitudinal edges dovetailed like the bed 
outline sketch in Fig. 26. This, it will be seen, was of | of a lithe, is placed a movable headstock fitted with a 
the simplest yet most practical design and construction | drill spindle, to which rotary motion is given by a 
possible. On a 8ft. square cast metal clab about 1jin. horizontal shaft—carried in brackets on the ends of the 
thick, which formed the bed plate, were bolted in an | bed—on the right-hand end of which, as shown in the 
upright position two cast iron standards, one of | illustration, is fixed a speed pulley driven by a strap from 
angle bar section of the form shown in side elevation, overhead shafting, the rotary motion of the horizontal 
provided with the necessary bearings for drill spindle | shaft being transmitted to the drill spindle by mitre- 
brasses, speed pulley shafts, stay, &c., and behind it wheel gearing, one wheel loose on that shaft, but con- 
another of a plain rectangular section, as shown. The | nected to it by a feather key, gearing into another on the 
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Fig. 27—-EARLY FORM OF DRILLING MACHINE 


spindle holding the drill was vertical, and passed down | inner end of a cross shaft revolving in a bush in the 
through a sleeve cast on one of the mitre wheels for | movable headstock, to whose outer end is keyed a similar 
driving it, the sleeve running in brasses fitted in the | wheel gearing into the one shown on the drill spindle, and 
spindle brackets. The spindle was driven by the mitre | through the sleeve of which that spindle is free to move 
gear driven by a pair of cone pulleys, and fast and loose | vertically, but to revolve with it. 
pulleys were provided. To increase the depth of cut of the drill its spindle is 
A table, in the form of an angle bracket, to hold the | lowered by worm gearing fitted in connection with the 
work to be drilled, was fitted on the front standard of the | inclined shaft shown behind the front flange of the head- 
machine, and was operated, as to raising or lowering, by | stock, and driven by a belt off a small pulley on the first- 
a rack and pinion, shown in the end elevation of the | motion shaft. So far the machine is made to answer the 
sketch, a ratchet wheel and pawl being fitted on the end | requirements of an ordinary drilling machine, the work 
of the pinion shaft for that purpose. The feed was | being fixed on the table, and a hole drilled in the usual 
effected by foot by the linkage shown, and was not very | way. To drill a slot hole, however, the other gear shown 
dissimilar to modern designs. on the machine is brought into action. Up to now the 
Having arrived at the means of obtaining complete | headstock of the machine has been stationary; to move 
control’ over the possible movements of the parts of a/| it to and fro lengthways of the bed, and so cause the 
good drilling machine, which the machinists of the times | drilling tool to make an elongated hole, there is fitted 
were not long in producing, attention was directed to the | inside the bed a horizontal slide rod, having a thread cut 
adaptation of the drill principle to other purposes than | on part of its length, which screws through a nut secured 
the mere making of holes of circular section, which alone | to the underside of the headstock, so that on the rod 
1s possible in an ordinary drilling machine. being rotated the position of the headstock on the bed is 
_In the making of the improved steam engines of the | varied as required when setting the work. Fitted to this 
times, the cutting by hand of a cotter hole in a cross- | slide rod is a bridle, to which a connecting-rod is jointed 
head or shaft was found to be a very tedious and expen- at one of its ends, and at the other to an adjustable 
sive job.” The advent of a good drilling machine simpli- | crank pin in a toothed horizontal plate wheel. 
fied and cheapened the process, but perfection was not | At the left end of the machine it will be noted that a 
attained unt by a mere accident the “slot” drilling small cone speed pulley is fitted on the end of the first- 
machine was evolved. A “pin drill” having been found | motion shaft, and a similar but much larger pulley—with 
to be somewhat too large for the purpose required, was | the cone reversed—on the projecting end of a shaft below. 
taken to the grindstone to be reduced in diameter; in | This lower shaft extends the whole length of the machine, 
doing this a cutting edge was unintentionally produced | and has cut on it, at that part of its length under the 
on its two sides, and while in action on its intinded | toothed plate wheel above, a screw thread which gears 









































































into a worm wheel keyed on to a-short vertical shaft 
fitted with a pinion at its upper end gearing into the 
plate wheei just mentioned. 

The action of the machine is therefore as foilows :—The 
drill being fitted in its spindle, and the work to be slotted 
bolted down to the table, which can be raised or lowered, 
or moved in and out horizontally, and the adjustable 
crank-pin in the plate wheel set to suit the length of slot 
required to be cut, rotation is imparted to the first- 
motion shaft by the main driving belt, and through the 
bevel gear in connection with it to the drill spindle. The 
two end speed pulleys on the horizontal motion shafts 
being somneaeal by a belt, motion is imparted to both 
simultaneously, and the lower one being geared to the 
toothed plate wheel, puts it in motion very slowly, causing 
the connecting-rod attached to its crank pin to give the 
slide-rod, to which the movable headstock is connected, 
a to-and-fro motion, thus enabling the drill to cut the slot 
required, the drill feeding gear being so adjusted as to 
operate at each end of the slot; the rotary motion of the 
drill is continuous in one direction, no reversing being 
required. 

The work done by this machine, a sample of which we 
have had an opportunity of examining, is truly excellent, 
and puts into the shade all the possibilities of any hand 
work, however skilled. 








BRITISH AND FRENCH SUMMER TRAIN 
SERVICES IN 1904. 
By CHarLes Rovus-MARTEN, 
No. 1. 


REVIEWING once more, as I have had the pleasure of 
doing in these columns for a series of years, the British 
and French train services of the current summer, I desire 
to make it clear at the outset that my view-point must 
needs be, as in former years, the purely engineering on 
Valuable as are the concessions to the public comfort and 
convenience made by most of our railway companies this 
summer, these do not necessarily come within the scope 
of my review unless they involve improvements in respect 
of locomotive performance. A mere catalogue of enhanced 
facilities for public travel would manifestly be unsuited 
to the columns of a purely technical journal. 

Viewed from this standpoint, the current summer's 
train services are, as a whole, extremely creditable. In 
several instances, indeed, much higher praise than this is 
justly due—notably to the Great Western, London and 
North-Western, Midland, and Great Central Railways of 
Britain, and to the Northern Railway of France. There 
is a tradition thatevery leap year appropriately witnesses 
a “leap” forward in respect of railway speeds, and the 
current year gives pointed support to that tradition. Its 
operation seems to start with the year 1880, when the 
Great Northern put on the then astonishing 3}-hour 
trains between London and Leeds, which unfortunately, 
however, were soon withdrawn. The next leap year, 
1884, saw the 4}-hour services between London and 
Manchester each way established by the three competing 
lines, London and North-Western, Great Northern, and 
Midland. In 1888 came the “Race to Edinburgh,’ 
which left as a legacy a vast permanent acceleration of 
the Anglo-Scottish services. Apparently 1892 formed a 
single exception to this rule, but 1896 made up for that 
by bringing in, as a sequel to the “ Race to Aberdeen ” of 
the preceding year, such brilliance in the Anglo-Scottish 
services generally as has not since been approached. 
Unluckily, those splendid runs of 1896 had disappeared 
before 1897 came in, and have never recurred. In 1900, 
on the other hand, we seemed to have reached the nadir 
of our railway speed, our position, as compared with 
France and America, being a most unworthy and humi- 
liating one for the Motherland of Railways; for whereas 
in our zenith year, 1896, we were a good first—first in all 
the world as regarded railway speeds—in 1900 we were 
only a very bad third. But this lends a curious corro- 
boration to the leap year tradition, for 1900, of course, 
was nota leap year! And now 1904, happily, has already 
not only supported but strongly accentuated the tradition 
that a leap year means enhanced smartness and progress 
on our British railways. 

It will be convenient in this instance that I should 
depart from my usual rule of dealing with British rail- 
ways in their Bradshaw order of precedence, for it 
becomes necessary to arrange them in two main groups: 
(1) The railways which have to be accredited with re- 
markable improvements cr new departures, regarded, as 
I have already said, from the engineering view-point ; and 
(2) those that have virtually contented themselves with 
the mere reproduction of their last summer’s programme, 
The former class obviously comprises the Great Western, 
Great Central, Midland, and London and North-Western. 
I mention these, too, in what I regard as their order of 
respective merit from the point of locomotive work. It 
must be understood that in adopting this classification I 
imply no disparagement of the lines which do not come 
within category No. 1. I am dealing now not with 
positive but relative performance as promised in published 
time-tables, and it does not follow that the achieve- 
ments which under my classification cannot be regarded 
as improvements or advances belonging to the current 
season may not, nevertheless, be fully equal in merit, 
possibly even superior in one respect or another to some 
of those brilliant new bookings which I am now about to 
review. Indeed, I may say at once that in two notable 
cases this is undoubtedly so, for although the North- 
Eastern has produced no particular novelties in loco- 
motive work this year, it still retains undisputed the dis- 
tinction of having the fastest booked start-to-stop run on 
the eastern side of the Atlantic, the Darlington—York 
spin, 44} miles in 43 minutes, averaging 61°7 miles an 
hour from start to stop, which remains absolutely un- 
challenged as the fastest either in the United Kingdom 
or on the continent of Europe. So also the Caledonian 
Railway, while not improving on its timings of last year, 
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still holds second place in respect of booked speed by 
a single start-to-stop run, that from Forfar to Perth, 
324 miles in 32 minutes, averaging 60°9 miles an hour. 
So far as I have been able to discover, there is nothing 
quite equal to these in either Britain or France. 

In a previous article I have already glanced _inci- 
dentally at some of the novelties provided on the Great 
Western by the general manager—Mr. J. C. Inglis—and 
the superintendent of the line—Mr. J. Morris—but a 
good deal more remains to be said touching these sur- 
prising instances of progress. First among them in 
certain respects stands the new express to Cornwall, 
whcese initial performances I described in THE ENGINEER 
of the 8th inst. The train which leaves Paddington at 10.10 
a.m., and runs without stop to Plymouth, 245} miles in 
4h. 20 min., averaging 55°6 miles an hour, and which is 
booked to pass Exeter—193} miles—at a walking pace, in 
3h.17 min. from the start, averages 58°9 miles an hour be- 
tween Paddington and Exeter virtually, though notactually, 
from start te stop, while the corresponding up train is 
booked to cover the same distance in 3h. 15 min., averag- 
ing 59°6 miles an hour. These two runs are at present 
absolutely unique. No train has ever before been timed 
to make regularly so long a run without intermediate 
halt at so high a speed. Yet it will be remembered that 
a year ago this same run, with a load little short of that to 
which the new express is limited, was once accomplished 
in 31 min. 25 sec. shorter time, consequently it will be per- 
ceived that no exceptional demand is made upon the capa- 
bilities of Mr. Churchward’s fine engines. In fact, on 
the inaugural run of June 30th the driver found a 
difficulty in disposing of the time allowed, and so eased 
deliberately down the more tempting inclines. But this 
notable train is only one of three brilliant expresses 
which leaves Paddington for the Far West between 10and 
11 am. daily. The regular Cornish Express—the 
Cornishman as its admirers fondly style it—still runs as 
of yore in two parts, while the earlier one of the two, 
which starts at 10.45, continues to make what before the 
ist inst. was the longest regular non-stopping run in the 
world, but its time is further quickened. It is now 
booked to reach Exeter, 1933 miles, in 3h. 25 min., 
averaging 56°7 miles an hour. This division is more 
particularly known as the Newquay Express, and is 
designed mainly for the benefit of that pleasant and rising 
Cornish seaport, which is reached in 6} hours from 
London. This train, by the way, after stopping at 
Exeter, has the presumption to ignore Plymouth-proper 
altogether, its second stop being made at Devonport, 
which, although one of the “three towns,” is practically a 
suburb. The second division, which leaves at 10.50 a.m., 
makes, as before, a run of exactly 2 h. to Bristol, 
118} miles, vid Bath, where a coach is slipped, in 108 min. 
from Paddington. This Bath slip represents a decelera- 
tion of 1 min., which I venture to think is regrettable, 
inasmuch as it involves the relinquishment by the Great 
Western of its one run booked at the even 60 miles an 
hour from start to stop, a performance which was accom- 
plished with relative ease whenever the road was clear. 

Another striking new departure taken by the Great 
Western consists in a very important acceleration of an 
express, which was long the pride and glory, not only 
of that railway, but of all Britain, being at its inception 
considerably faster than any other train in the world. 
I refer to that, which for some forty years prior to the 
1st inst., left Paddington at 11.45 a.m. for the Far West. 
This train has always been a special pet of amateur 
enthusiasts, who early nicknamed it, for some never- 
explained reason, the “Flying Dutchman.” The train 
was a very good one in the old broad-gauge days, being 
booked at an average speed of 53°3 miles an hour to its 
first stop—Swindon. Since the abolition of the 6ft. gauge 
in 1892 the 11.45 a.m., while itself remaining but little 
altered, was nevertheless so utterly eclipsed by faster 
new-comers that it ceased to be a serious factor in the 
matter of high speed. But with July 1st, 1904, all this 
is once more changed. This same express is now 
booked to start 40 minutes later than before, and to 
make up all that time on its way to Plymouth, where 
it is due to arrive at the same time as formerly—6 p.m. 
Exeter is reached in 3h. 59 min. from Paddington, instead 
of 4h. 24 min. as before—an acceleration of 25 minutes. 
The Swindon stop—the bugbear of past days—is taken 
out, and the first halt is made at Bath in 112 minutes, 
the average speed to its first stop being thus increased 
from 53°83 to 57°3 miles an hour. 

On the northern fork of the Great Western main line 
there is one interesting acceleration. The 9.380 a.m. 
Barmouth express, which has undergone a steady and 
persistent quickening year by year, is this year accele- 
rated ina double sense. In the first place, it is expedited 
between Paddington and its first stop—Birmingham— 
the time for the 129} miles being shortened by three 
minutes, namely, from 2h. 20 min. to 2h. 17 min.; that 
raises its average speed on its first stage, 7.e., from 
London to Birmingham, from 55:4 to 56°6 miles an 
hour, which is fractionally faster than the London and 
North-Western’s rival two hours train between Birming- 
ham and London. But the Great Western’s 9.30 a.m. has 
an optional stop at Ealing, which does not appear to 
be timed, but which certainly appears to involve a 
departure from Ealing not earlier than 9.40 am. Now 
this train is booked to slip coaches at Leamington in 110 
minutes from London, 106 miles 4 chains, averaging 
57°8 miles an hour between those points, but if the 
optional stop be made at Ealing, and the departure 
from that station be, as I have anticipated,. 9.40, it will 
be observed that this will involve covering a distance 
of 100 miles 26 chains, from the Ealing departure to the 
slip coach’s stop at Leamington, in exactly 100 minutes. 
If so, then the Great Western will have one run, at any 
rate, at 60°2 miles an hour from start to stop. There 
are numerous other improvements in the Great Western 
services upon which I might dilate did space permit, but 
I have indicated all those that come within the limits 
that I have imposed upon myself. 

In placing the Great Central as a good second in this 





year’s railway race for general speed pre-eminence, I am | 


certainly not giving to that enterprising line and its 
able chiefs, Mr. Sam Fay, general manager, and Mr. 
Haig-Brown, superintendent, any more credit than they 
thoroughly deserve. Indeed, in view of the difficulties 
with which this newest of London-terminal railways has 
had, and still has, to contend, it’ may fairly be urged 
that perhaps its merit is greatest of all. For it has done 
several truly remarkable things. In the first place it has 
extended to Manchester that very fine express leaving 
Marylebone at 3.25 p.m., which for many months past has 
been booked to run without a stop to Sheffield, 164} miles 


in the even three hours, averaging 55 miles an hour, | 
within a minute fraction, from start to stop. This long | 


MODERN HIGH-SPEED STEAM ENGINES, 
No. VI.* 

ANOTHER large firm of manufacturers of high-speed en- 
gines of the double-acting type is Messrs. W. H. Allen, 
| Son and Co., Limited, of Bedford. It was only in 1894, 
| just ten years ago, that they commenced work in their 
| new quarters at Bedford, where they had secured a site of 
| about 15 acres in close proximity to the Midland Rail- 

way Company's main line, having removed the entire 
| business from their original establishment in York-street, 
| Lambeth. 
From the very first Messrs. Allen have been™engaged 


run has now been accelerated by 3 minutes, making it | 


2 h. 57 min. for the 164} miles, representing an average 
start-to-stop rate of 55°8 miles an hour; after a halt of 
3 min. at Sheffield the express runs forward to Manchester, 
41} miles, in 50 minutes, averaging 49°5 miles an hour. 
This may not seem at first sight anything very remark- 
able, but when it is borne in mind that the Sheffield— 
Manchester length resembles a huge gable, there being a 
constant climb for 19 miles from Sheffield to Dunford 
Bridge, mostly at about 1 in 100 to 1 in 140, followed by 
a 22 miles descent into Manchester too sharply curved 
for very high speeds to be prudent, it will be recognised 


that some smart locomotive work is indicated, and, | 


indeed, necessitated. Moreover, -the distance from 
Marylebone to Manchester is no less than 206 miles, 
16 miles farther than from St. Pancras, 17} miles farther 
than from Euston; while the Great Central is unavoid- 
ably handicapped in a serious degree by the numerous 
hindrances to which it is liable during its passage over 
the Metropolitan Railway to Quainton-road Junction, 
44 miles from the start. ‘Thus, the Great Central's run 
of 3 h. 50 min. from London to Manchester is, in point 
of engineering merit, at least equal to those of its rivals 
in 3 h. 30 min. and 3 h. 35 min. respectively. But this 
notable train has another special feature. It is booked 
to slip coaches at Leicester, which subsequently run 
forward as an express to Nottingham, Grimsby, Clee- 
thorpes, and Hull. Those slip coaches are booked to 
stop at Leicester in 1 h. 45 min., 105 minutes from 
London, a distance of 103 miles. This therefore means 
an average speed of 58°8 miles an hour. The striking 
character of this performance will be made evident when 
I mention that this booked time to Leicester is 2 minutes 
quicker than that even of the Midland “Flyer” to 
Manchester, although the Great Central’s distance is 
4 miles longer. 

There is also another exceedingly fast down train which 
leaves Marylebone at 6.20, slips coaches at Leicester in 
110 minutes, and gets to Nottingham in 2 h. 13 min. from 
London. This again is 9 minutes quicker than the 
Midland’s best, although the latter has 2} miles shorter 
distance to traverse. A new up train leaves Sheffield at 
12.33 p.m., and gets to London in 2h. 57 min., the same 
time as that of the down fast train, but—and this makes 
the performance the most remarkable of all-—the up train 
is booked to stop twice en route, namely, at Nottingham 
and at Leicester, in each case for one minute ; this leaves 
the actual travelling time 2 h. 55 m., averaging 56°5 miles 
an hour, while the inclusive times to London from 
Nottingham and Sheffield respectively are 2h. 11 min. 























Fig. 20—-SINGLE CYLINDER ENGINE 


in the construction of small open-type steam engines, 
both simple and compound, for ship lighting, pumping, 
and general work, but it was not until they opened their 
new works at Bedford that they set to ds upon the 
design of high-speed enclosed engines. At the outset 
the firm decided to adopt the double-acting forced 
lubrication type of engine as being at once the most 
compact and serviceable form, especially for instalment 
in connection with ship lighting plant. 
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and 1 h. 45 min, the actual travelling time from 
Nottingham being 2h. 10 min. Here, then, we have 
a most surprising galaxy of swift new expresses, and it 
should be added that the remarkable timings of other 
trains formerly in force on that railway, averaging respec- 
tively 56°5 to 58°1 miles an hour, still remain in full force, 
all the new timings just specified being additions. These 
alone would have sufficed to render 1904 notable as a 
railway-speed year, but I shall give further instances in 
another article. 


Swain Sc. 
TRIPLE-EXPANSION ENG NE 


This firm have built a large number of successful 
engines, varying in size from small fan and pumping 
engines to engines for central station traction work, and 
combined lighting engines and dynamos for the Admiralty, 
and in this line it may be mentioned that as much as 90 
per cent. of the ships of H.M. Navy, and also the new 
Royal Yacht, have been supplied with lighting plant by 
Messrs. Allen. 

All the engines turned out by this firm are built 


* No. V. appeared June 17th. 
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| The high-pressure pistons are of the solid block type, and 
| the low-pressure pistons of compound engines, and the 
| intermediate and low-pressure pistons of triple-expansion 
| engines are of steel, all being of equal weight in two 
and three-crank engines for balancing purposes, and 


throughout to standard limit gauges, so that all parts are 
interchangeable, and all accurate work is finished by 
grinding, such as piston and valve rods, crosshead 
slippers and piston valves. The cylinders are cast of a 
specially hard and tough close-grained mixture. In one 
piece with each. cylinder is a cast iron distance piece, the 
lower flange of which is securely bolted to the trunk, | 


valves are all of the plain, solid pattern, without pack- 
which encloses the working parts, and carries the slides 


ing rings, but are easily renewable, and all receive 


| are all packed with Rowan’s patent rings. The piston | 
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for the crossheads. The cast iron distance piece is pro- 
vided with large removable panels in front, which enable 
the working parts of the engine to be readily inspected. 
The piston and valve-rod packings are, as a rule, either 
of the United States metallic packing, or of a fibrous 
metallic packing of Messrs. Allen's manufacture. The 
trunk is bolted to a substantial cast iron bed-plate, with 
which are formed the main bearings, and which also con- 
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_ Steam from Boiler 


Fig 22-ALLLI.'S TWC-CRANK COMPOUND ENGINE 

steam at the centre, exhausting at the outer edges, thus 
avoiding the necessity of having the full steam pressure 
at the valve rod glands. All working parts are of the 
best mild forged steel, and all the bearings, with the 
exception of the crosshead bearings, which are of gun- 
metal, are of cast steel lined with white metal. Exception 
is taken to this rule in the case of engines for the 
Admiralty, in which the main bearings are of a special 
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tains the oil reservoir as well as the small valveless oil- 
pump, which is driven from one of the engine excentrics, 
and which draws oil from the reservoir, and delivers it 
under pressure through an efficient oil strainer to the 
Various bearings and working joints. The piston and 
valve rods, where they pass through the top of the trunk, 
are provided with an oil gland of special pattern, which 








cia” ace 





Fig. 23-COMPOUND ENGINE AND DYNAMO 


mixture of gun-metal lined with white metal, the caps 
being of cast steel. 


Fig. 20 shows the type of small single-cylinder engine 


which has been extensively employed for induced draught 
fans, circulating pumps, ship lighting, &c., and is made in 
sizes from 15 indicated horse-power at 750 revolutions 
| per minute to 70 indicated horse-power at 600 revolutions | 


effectively prevents oil from passing up from the crank | per minute. 


chamber, and water from the glands from entering it. 


Fig. 22 shows in section Messrs, Allen’s standard 


Admiralty type of two-crank compound engine, which is 
specially designed and adapted for ship work. In this 
engine the two cylinders and piston valve chambers are 
all cast in one, the two valve chambers being situated 
| between the cylinders, making a very neat and compact 
arrangement. The two piston valves are driven from a 
single excentric situated between the cranks, the valve 
crosshead being formed into a substantial steel crossbar, 
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Swain Sc. 


to the ends of which the two valve spindles are securely 
attached. The high-pressure valve receives steam at the 
centre, exhausting at the outer edges, and the low-pressure 
valve receives steam directly from the receiver, exhaust- 
ing from its centre. The engine develops about 100 indi- 
cated horse-power at 400 revolutions per minute. The 
arrangement of the various details, such as governor, oil 
pump, &c., are well show in the illustration. 
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A very neat engine is the two-crank compound 


Se 


Swain 


engine for central station work, which is illustrated in 


Fig. 23, coupled to a dynamo. This set is in every detail 
in complete accordance with the general description 
given above, and has now been constructed in large 
numbers, in sizes ranging from 40 indicated horse-power 
at 600 revolutions per minute to 450 indicated horse-power 
at 350 revolutions per minute. In ‘this design, as in all 
except the Admiralty type. each cylinder with its piston 
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valve is completely isolated from its neighbour, thus 
ensuring that the working parts shall remain in line 
under all conditions of temperature. The following test 


figures taken from the official trial records of one of these 
engines will give some idea of the very satisfactory 
results obtained with them :— 
Main steam pressure... 
pressure 


150 Ib. per sq. in. 
SOP tD,-- 55% 5, 
386 


Throttled steam 
Mean I.H.P. .. 
Mean B.H.P. ... ae 
Revolutions per minute 

Vacuum at engine exhaust... ... 
Total pounds of water per hour... 
Water per I,H.P. per hour 
Water per B.H.P. per hour 
Mechanical efficiency ban 


26in. of mercury 
5990 

15-5 Ib. 

17-1 Ib, 

91 per cent, 


{ 
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Fig. 24—INDICATOR CARDS 


The governor tests give the following results :— 
Normal full load speed . vee eee ee ©6805 FOVS. per min. 
Momentary rise on removal of full load ... 390 ,, a 
Speed when running light ... ... ... ... 384 ,, a 
Maximum variation per cent. (momentary) 4 per cent. 
Variation per cent. (steady) ... ... ... 2-4 percent. 
In this connection it is interesting to note that the 
governor is of the ordinary centrifugal type fitted at the 


end of the engine shaft, and operates through a simple link- | 


age a double-beat throttle valve of somewhat exceptional 

















7770 
15-4 Ib, 


Total Ib, of water per hour 5 

Water per indicated horse-power 
per hour a 

Water per brake 
hour 


horse-power per 
Mechanical efficiency ... ... 


16-75 lb. 

... 92 per cent. 
following results :-— 
350 revs. per min, 


The governor tests gave the 
Normal full load speed... 0... ... 
Momentary rise un removal of full 

ST SS aie a 
Speed when running light ... .. 
Maximum variation per cent.— 

momentary ... 

Variation per cent. 

The most recent developments in the design of high-speed 
forced lubrication engines are well illustrated by the three- 
crank triple-expansion engine shown in Fig. 21. This 
shows a 580 indicated horse-power unit which Messrs. 
W. H. Allen, Son and Co. recently designed throughout, 
with a view to obtaining economical results over widely 
varying conditions of load when working with dry steam 
at 150 lb. per square inch, and exhausting against a maxi- 
mum absolute pressitre of 4in. of mercury, and to be 
further capable of developing an overload of 25 per cent. 
for a period of two hours. As in the case of the two and 
three-crank compound engines, the dimensions of the 
cylinders, and the successive points of cut-off, are so 
arranged as to produce an equal distribution of power 
between the cylinders, thereby ensuring a very even 
turning moment throughout the revolution of the 
engine. Likewise the weights of the reciprocating parts 
on each crank are equalised, in order to eliminate the 
resultant vertical and horizontal forces due to the inertia 
of the moving parts. There remain consequently only 
two couples to be balanced respectively in vertical and 
horizontal planes. As is well known, the complete 
elimination of these latter couples by any arrangement 
of revolving weights is a practical impossibility, but in 
Messrs. Allen's two and three-crank engines they have 
been reduced to a minimum by a somewhat novel 
arrangement of balance weights securely fastened to the 
crank-webs. These weights are so arranged that the 
radii of their respective centres of mass are set at a small 
angle to the crank radius, in order to reduce the un- 
balanced couples due to the inertia of the valve gear, as 
well as those of the main reciprocating parts. The 
success of this system of balancing was amply demon- 
strated during the trials of the large triple-expansion 
engine referred to above. This engine was run at full load 
while standing on a smooth planed surface plate, without 
any holding-down bolts whatever, no movement of any 
kind being detected even on the closest scrutiny. The 
governor of this engine is of the firm’s standard crank 


370, ” 
360, - 
agg 5-7 percent, 
steady 2-9 


v ” 


| shaft type, and operates a compound double-beat valve, 


which is so arranged that at overload steam is bye- 
passed to the low-pressure cylinder. In this instance it 


| was specified that the steady speed variation from no- 


load to full-load should not exceed three per cent., and 
that the momentary variation in speed when the whole 
load is suddenly thrown off or on should not exceed 
10 per cent. On the official trial, however, the governor 
test showed a steady speed variation from no-load 
to full-load of 1°9 per cent., and a momentary variation 


| when the full-load was suddenly thrown off or on of 5 
| per cent., being thus well within the specified limits. 


The following are the mean results of the official trial 
of this engine :—Trial results, 13in. and 20in. and 30in. by 
13in. stroke triple-expansion engine. 

Main steam pressure 160 lb, per sq. in. 
Throttled steam pressure oes 143 *f ; 
Mean I.H.P. ; ign o78 

Mean B.H.P. > 540 

Mean revolutions per minute 330 

Mean vacuum at engine exhaust 25-35in. of mercury 
Total lb. of water per hour 8190 Ib. 

Water per I.H.P. < 14-2 Ib. 

Water per B.H.P. 15-2 Ib. 

Mechanical efficiency .. . 93-5 per cent. 

The indicator cards 
shown in Fig. 24 are 
samples of those taken 
during the official trial, 
and the order in which 
the cranks lead and follow 
is that given. 

Fig. 25 shows the dia- 
grams of Fig. 24 com- 
bined under a common 
saturation curve and an 
adiabatic curve. The 





whole diagram is for one 
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Fig. 25—COMBINED DIAGRAMS 


design, which is situated as close as possible to the high- 
pressure piston valve of the engine. A hand adjustment 
is also provided which permits of the speed of the engine 
being varied while running, through a large range. The 
excellent results shown by the governing trials of these 
engines have only been achieved by determined scientific 
investigation and experiment, prompted by a thorough 
insight into the nature of the problem to be dealt with. 
The three-crank compound engine has proved itself to 
be a serviceable type of engine for central station 
work for steam pressures from 125 lb. to 175 lb. per square 
inch. This engine, as built by Messrs. Allen, was illus- 
trated and described in our issue of May 6th. It is built 
in sizes from 240 indicated horse-power at 450 revolutions 
per minute to 1200 indicated horse-power at 270 revolu- 
tions per minute. An official test at Messrs. Allen’s 


works of one of these engines gave the following | 


results :— 
Main steam pressure 
Throttled steam pressure 
Mean indicated horse-power 
Mean brake horse-power 
Revolutions per minute 
Vacuum at engine exhaust ... 


150 Ib. per sq. in, 
i, 
504 
464 
336 
26in, of mercury, 


ms 20 232 2 26 26 3 
Volumes in Cubic Feet. Per Pound 


32 34 


b pound of steam passing 
c 


through the engine, and 
to permit the use of a 
common saturation curve 
and adiabatic curve for all three cylinders; the 
cushion steam has been eliminated in each case, as a 
quantity which does not pass through the engine. The 
shaded areas indicate the quantity of moisture in the 
steam during expansion and at release in each cylinder. 
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A Locomotive testing plant upon the lines of that of 
the St. Louis Exhibition is tu be installed next year at the 
Charlottenburg-Berlin Technischen Hochschule. Up to the present, 
although mechanical engineering has a very fine ‘laboratory ” of 
engines and machines under Professor Josse, locomotive engineering 
has had no practical demonstration. As none of the locomotive 
engine builders felt disposed to follow the example of Purdue 
University and give an engine, it has been arranged that the 
Prussian State Railway Administration shall lend locomotives to 
the university. Thus, instead of one locomotive only—and that 
becoming out of date year by year—different engines, both old and 
new, in all conditions of service, will be available for test. It is not 
impossible that the reports drawn up by the classes may be of 
value to the railway authorities who could not undertake the 
expense of such testings in their running ‘shops. The whole 
arrangement, which suggests itself as being both practical and 
economical, is due to the energy of Herr Von Borries, 








THE INTERNATIONAL EXHIBITION AT 
ST, LOUIS. 
(By our Special Commissioner.) 
No, VIl.* 

TIMBER was used for the foundations of the buildings, 
as well as for the structures themselves. Where the 
natural ground is not more than 5ft. below the floor level 
of the buildings, the foundations consist of sleepers o1 
timber grillages resting upon the ground. Where the 
depth to the natural ground is too deep for this, ox 
where the ground is soft, foundation piles are driven to 
a penetration of not. less than 15ft. into the natural 
ground, Different styles of foundations are shown in 
Fig. 13. 

Temporary floors were built before the erection of the 
buildings, as it was cheaper and quicker for the carpenters, 
&e., to work on this floor than in the mud and dirt. 
Pneumatic drills or augers were used to bore the 
timbers for bolts and keys, and did the work with great 
facility and rapidity, an enormous number of these holes 
being required. The trusses and posts were built on the 
floor and then hoisted into position by a traveller with a 
lofty timber tower carrying the hoisting jib. This 
traveller ran on the floor. In buildings having their floors 
level with the ground the floor foundations are sills or 
sleepers laid upon the earth, which is packed around 
them. Where the floors are elevated floor girders are 
carried by posts on sleepers or grillage footings. This is 
also shown in Fig. 13. In all cases ordinary floor joists 
are used, with cross bridging between them, and covered 
with the floor planking. In many cases the exhibit 
spaces have an extra flooring of hard maple, varnished. 

The structural arrangement of most of the main build- 
ings is a division of their width into five roof spans of 
90ft. to 100ft., these spans having timber trusses resting 
upon posts. The trusses are about 25ft. apart length- 
wise of the buildings. This general scheme is shown in 
lig. 14, which represents the longitudinal section of the 
Mining Building. It also shows the style of roof con- 
struction, already mentioned. To enable the columns or 
main posts to resist horizontal forces, there are knee- 
braces from the trusses to the posts. The post then acts 
as a vertical beam with horizontal reactions at top and 
bottom, and a maximum moment at the heel of the knee- 
brace. In deflecting under wind loads the posts have 2 
leverage producing horizontal reactions at the heels of 
the knee-braces and the bottom booms of the trusses; 
these are considered as external forces in the analysis of 
stresses. 

Lengthwise of the building the posts are not strong 
enough to resist a bending movement, and the posts of 
each interior row are therefore connected by continuous 
longitudinal bracing fitted between just below the bottom 
booms of the transverse trusses. In most cases, also, 
there is at each end of the building a row of trusses at 
right angles to the main trusses, and extending to the end 
wall. These trusses and their posts give a long base to 
resist the greater part of the end wind pressure, these 
posts being built with a view to this pressure. The 
balance is distributed by the longitudinal bracing between 
the other posts. 

The main posts are as a rule composed of two or more 
timbers, sometimes directly bolted together, but more 
generally separated by spacing blocks or shear blocks, in 
order to increase the spread of the post to obtain the 
necessary area to resist bending stresses. With two 
timbers there is a single set of blocks—or sometimes one 
long block: with three timbers there are two sets. These 
timbers must either be framed together as a truss or built 
up into a combined keyed beam. In the earlier design of 
some of the large posts, where the two timbers were 
spread apart considerably, the shear between the timbers 
was provided for by connecting them by a regular vertical 
Howe truss framing. This plan was afterwards abandoned 
on account of its expense, and of the uncertainty whether 
the character of the workmanship was such as to make 
the posts sufficiently stiff. Instead of this three main 
timbers were used, spread apart by long timber blocks. 
Long bolts pass through the timbers and blocks, while 
round oak keys are driven through holes formed half in 
the main timber and half in the block, so that the keys 
take the shear. This is shown by the drawing of two 
columns for the Mining Building in Fig. 16. 

This method of construction is more satisfactory than 
the former, in which planks were spiked to the post 
timbers. The shearing resistance of the spikes is of un- 
certain value, and although it is assisted by the friction 
between the planks and posts when spiked tightly 
together, the value of this friction is not definitely known. 
The timbers were first assembled, and the through or 
packing bolts put in. The 2in. holes for keys were then 
bored on the lines of contact by the pneumatic drills, and, 
after the oak keys were driven, the bolts were screwed up 
hard. The coefficient of detrusive shearing across the 
grain was assumed as 400lb.; this means a capacity of 
800 lb. of shear-transmitting strength per lineal inch of 
the keys, a compression of 800]b. per square inch per- 
pendicular to the grain of the oak, and a corresponding 
pressure against the end grain of the yellow pine posts. 

Square keys formed as a pair of wedges are superior to 
the round keys for permanent work, as they admit of 
being tightened up if the skrinkage of the timbers makes 
this necessary. But with the very short life of these 
buildings the uniformly close fit was assured, and in 
view of the enormous number of keys required, th: 
smaller cost and labour for the round keys and round 
holes were an important item of economy. These round 
keys are also used to connect the timbers composing the 
booms of the trusses, and to make all attachments to 
trusses, posts, &c., when a force parallel to these 
members has to be transmitted to them. 

The trusses are of the Howe type, with all panels 
countered as a rule, and with the loads applied at the 
panel points, there being no bending movement in the top 
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booms. These form very stiff trusses, and can Kach of the two timbers is of such size that it will carry 
stand uneven loading. In Howe trusses for bridges | three-fourths of the total tension, so that at the joint 
there are usually no counters in the end panels, but they | half of this tension can be carried by the adjacent timber, 
are frequently used in these roof trusses. Betweenevery | and one-fourth transmitted by the fish-plate. This is 
second or third pair of trusses there are two vertical | effected by means of the oak keys and through bolts as 
cross-bracing frames to maintain the trusses in their | above described. 

vertical position. Horizontal rigidity of the roof system! The trusses were all given a camber in construction. 
is secured by a system of 

trussing in which the purlins 

are used as struts, with steel rig.i3 

rods for the horizontal dia- Syoundations 
gonals and counters. The ‘ 
rafters run parallel to the 
trusses, and are supported 
by trussed purlins, having 
iron truss rods and struts or 
king - posts. Where the Us 
rafters span the bays between r 
the trusses, as in the Agricul- 
tural Building, the additional 
compression due to bending 
stress is added to the direct 
compression, and this value 
used in the compression for- 
mula. 

The largest spans of the 
trusses range from 92ft. in 
the Manufactures Building 
to 106ft. in the Agricultural 
Building and Mining Build- 
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boom is composed of two 
timbers 1Uin. by 10in., side 
by side, bolted together, and 
with wooden fish - plates 
bolted over the splices or 
joints. The verticals are 
pairs of steel rods passed 
through the booms, and the diagonals are single and | After completion of the building, and with the roof 
double timbers fitted between the iron angle blocks. At covering in place, these trusses were examined carefully, 
each end there is a long corbel timber, attached to the and rods drawn tight to take up any settlement or 
underside of the bottom boom by bolts and keys. The | shrinkage. 

knee-braces are fitted to these timbers, and iron rods with All the timber in the trusses, columns, and bracing is 
ooped ends lie on each side of the knee-brace. The looped | long-leaf yellow pine; oak is used for the round keys, as 
nds are fitted to steel pins in the angle block and the | already described. The safe tensile strength of the 
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Fig. 14—LONGITUDINAL SECTION OF MINING BUILDING 


post, and the rods are drawn tight by turnbuckles or pine was taken at 18001b. per square inch. In details 
sleeve nuts. transmitting stresses from member to: member the 
This drawing also shows the position of the cross following figures were used: Safe compression, 1800|b. 
bracing frames between the trusses, and the construction per square inch in the direction of the grain and 800 lb. 
of the wide and lofty clerestory or lantern roof. perpendicular to the grain; safe shear, 150 lb. per square 
The booms of all the large trusses are composed of pairs inch parallel with and in the direction of the grain. The 
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Fig. 15-ROOF TRUSS OF MINING BUILDING 
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of parallel timbers, arranged to break joint, and having full tensile stress is rarely developed, since in timber 
wooden fish-plates at the joints. It was originally framing the dimensions of the members are usually deter- 
intended to use metal plates, having ribs riveted on to | mined by the nature of the joint and connection details, 
engage with grooves cut in the face of the boom; but it | rather than by the stresses in the principal members, and 
was found to require very careful workmanship to get a|as a rule these dimensions are greater than would be 





good fit, involving more time and expense than was required simply for the tensile stress. For_the7oak keys, 
warranted by the. use to which the trusses were to be put. | which sustain a shearing stress, the safe shear parallel to 


the grain in a lateral direction was taken as 4001b. per 
square inch. For the steel rods 15,000 lb. persquare inch 
was allowed for stresses due to dead and live load, and 
18,000 lb. for stresses due to wind load. The working 
stresses in the timbers are about one-fourth of the ulti- 
mate stresses, while in the steel they are from one-third 
to one-fourth of the ultimate stresses. 

In designing the trusses, the dead load included the 
weight of the truss, the cross braces or sway braces, and 
the puriins, rafters, sheathing, and roof covering. <A 
uniform live load of 10 lb. to 15 lb. per square foot was 
assumed for snow and other incidental loads, together 
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Fig. 16—COLUMNS FOR MINING BUILDING 











with a wind load of 20]b. per square foot of vertical 
surface or the projection of vertical surfaces. 








DOCKYARD NOTES. 


From a reply by Mr. Pretyman to Sir Charles Dilke in the 
House of Commons it appears that in the Boiler Committee 
experiments the coal consumption with Babcock and Belle- 
ville boilers was equal, averaging 2 lb. per indicated horse 
power. With Yarrow boilers the average was ‘1 lb. more. 
This works out to about a ton an hour ina ship of the County 
class, doing full speed, or 168 tons a week, supposing the ship 
able to steam at full power for solong. Fortunately perhaps 
eight hours or so is as much full speed as is likely to be 
demanded from any ship except in the stress of war. 

THE naval manceeuvres from all accounts are going to be a 
mild business. Landing of troops is said to be one of the 
features contemplated, but the subject seems a little too 
practical for a naval manceuvre scheme. Last year, in his 
general orders, Lord Charles Beresford described manceuvres 
as generally absurd, and there is a good deal of feeling that 
the gallant officer uttered a platitude. But useful manceuvres 
are possible, and nothing could be more useful than testing 
how far a fleet is able to check raids upon a big coast-line. 








THE JUNIOR INSTITUTION OF ENGINEERS.—Visits of this Insti- 
tution were recently paid to the Chelsea generating station of the 
Underground Electric Railways Company of London, Lots-road, 
Chelsea, and to the adjoining London County Council’s pumping 
station. At the former, the general manager, Mr. J. R. Chapman, 
and the resident engineer, Mr. J. W. Towle, were present, and the 
visitors were enabled to make a complete examination of the work 
so far as it had advanced. At the London County Council pumping 
station Mr. H. M. Rounthwaite, mechanical engineer, honorary 
member J.I.E.. received the members. here are here four 
horizontal gas engines, having each two 18hin. cylinders, with 2ft. 
stroke, both coupled to one crank—cylinders at opposite ends. On 
each crank shaft is a 7ft. Gin. rope pulley grooved for eight 1jin. 
ropes, and these ropes lead down to similar pulleys of 6ft. din. 
diameter on the four centrifugal pumps. The pumps have suction 
and delivery pipes, 23in. diameter and impellers of 66in. diameter. 
These engines each indicate about 200 horse-power at about 150 re- 
volutions per minute, and the pumps each throw about 44 tons per- 
minute. Therearealsofoursimilar engines, 184in. cylinders, 2ft. 6in. 
stroke, 7ft. 6in. rope pulleys on crank shafts, grooved for ten 1}in. 
ropes, and 10ft. din. similar pulleys on pumps. The pumps have 32in. 
pipes and 72in. impellers. These engines each indicate about 240 
horse-power at about 160 revolutions per minute, and the pumps each 
throw about 85 tons per minute. The 200 horse-power engines pump 
from the low level sewer, and the other engines from. the higher 
level Counties Creek sewer. The whole plant works only during 
rainy weather, and pumps storm water only into the Thames. 
The average number of hours per annum during which it will be 
required to run is estimated at 60 or 70, though, of course, in excep- 
tionally wet years it may be that the machinery will run.as long as 
100 hours. Visit—Friday, July 22nd, at 3.15 p.m., Messrs, Bryant 
and May’s match manufactory, Fairfitld Works, Fairfield-road, 
Bow, 
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The traverser, after being drawn into its position, was 
clipped down to the rails and the pile lowered, the time 
taken up by these operations being ten minutes from the 
passing over of the train till the pile was set ready for 
driving under the running road. The whole of the founda- 
tion piles under the two river piers were driven down to 
ground level before the cofferdam sheeting piles were put in, 
for it was thought that driving these piles after the sheeting 
had been driven might cause the cofferdam to spread and 
thus be the means of its leaking. 


(To be continued.) 








_ Tue Board of Trade have recently confirmed the 
Southend-on-Sea and District Light Railways (Extensions) Order, 
1904, authorising the construction of light railways in the county 
of Essex, in the borough of Southend-on-Sea, and the urban dis- 
trict of Shoeburyness, 





CN THE STOCKS 


LAUNCH OF THE CUNARD 


CARONIA. 


Tue Caronia and Carmania mark the latest develop- 
ment of the Transatlantic steamer of the intermediate 
type. that is, the steamer fitted with luxurious accom- 
modation for passengers, and having a big capacity for 
cargo, while at the same time moderately speedy and 
pleasantly commodious, not to say luxurious, and steady 
in service. In this line of development, which the great 
British companies—the White Star even more than the 
Cunard—have pursued and nurtured, while the continental 
companies have intrepidly sought and carried off the 
honours pertaining to high speed and record-breaking, 
Transatlantic service generally has found a reformed and 
more substantial ideal than when the differentiation 
between purely mail and passenger steamers and purely 


LINER 





cargo carriers was acute, and promised to become more 
so. Development promises now to proceed along lines 
embodying a union of the best of both sorts of conditions. 
The Caronia is for her size more of a liner and less of a 
cargo steamer than the latest vessels of the White 
Star Company, the world’s biggest ship, the Baltic in- 
cluded. 

The Caronia is the largest ship which has so far been 
built on the Clyde or elsewhere in the United Kingdom, 
save at Belfast, and she is ahead of all other ships ever 
sent off the stocks anywhere in respect of her structural 
weight at launching. The previous largest Clyde-built 
ship in respect of measurement tonnage was the Cunard 
liner Saxonia, also a product of Clydebank skill, launched 
in December, 1889. 

The Caronia is of the shelter-deck type, and has 
altogether—from “boat” to “orlop” —eight decks 
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five of which are complete structural decks. The hull 
is subdivided by twelve water-tight transverse bulkheads 
and the twin sets of machinery are placed in separate 
water-tight compartments. The keel, formed of three 
thicknesses of plating about 55in. broad, and of a com- 
bined thickness of 3in., is representative of the sub- 
stantiality with which the bottom of the vessel generally 
is constructed. No outside butt straps are fitted, and 
consequently a flush surface is obtained for the entire 
length of the vessel. An inner bottom, with cellular 
arrangement of longitudinals and transverse plates, is 
fitted for her whole length, subdivided and equipped in 
every way for the carrying of water ballast to the 
amount of 3500 tons. From margin plate to margin 
plate, inclusive of the inner bottom, there are no fewer 
than fifteen longitudinals running fore and aft, each with 
a depth of 60in. Almost every strake of bottom plating 
is thus stiffened by what are virtually vertical girders. 
The shell plating, varying in thickness from jin. to 
l}in., is in plates of exceptional length, but of moderate 
breadth, the average weight being about three tons, 
thus at once diminishing the number of butts, but in- 
creasing the number of fore-and-aft landings, and,in other 
words, reducing the possible points of weakness, while 
increasing the lateral stiffness and longitudinal strength. 
Web or plate frames are used at frequent intervals to 
give additional lateral stiffening to the ordinary shell, and 
most of the riveting has been done by exceptionally power- 
ful hydraulic riveters, transported and applied to the seat 
of work through means specially devised by the re- 
sponsible staff at Clydebank. The rivets binding the 
component parts of the huge vessel, numbering about 1} 
million, weigh in themselves about 650 tons, some of them 
being 7in. in length and 3} Jb. in weight, while, as further 
indicating the strength and massiveness of the structure, 
it may be mentioned that the stern frame, with its 
“ spectacle” brackets for the twin propellers, weighs no 
less than 65 tons. The construction from stage to stage 
has been of the most thorough description, and the vessel 
will easily take the highest class under Lloyd's special 
survey, while she has also been constructed under direct 
survey to meet the requirements of the Admiralty trans- 
port service, and is capable of being converted into an 
armoured cruiser on the shortest possible notice. She 
will be fitted for twelve large quick-firing guns. As 
regards immunity from risk of foundering, the subdivision 
bulkheads have been so arranged that if any two, and in 
some possible contingencies three, compartments became 
tiooded, the vessel would still continue to float. 

The ship is far advanced in the way of internal fitting 
out, but the passenger accommodation is not yet com- 
pleted, and it cannot, therefore, be described in detail. It 
goes without saying, however, that it will afford the 
maximum of comfort and convenience. Provision is 
made for 300 first-class, 350 second-class, 1000 third-class, 
and 1000 steerage passengers—a total of 2650. On the 
Baltic, it may be noted, the’ total number of passengers 
provided for is nearly 3000, so that the Caronia is in 
this respect very little behind the largest vessel in the 
world. The newer ship will have a complement of 450 
officers and crew, so that her total “population,” when 
full up, will be 3100. 

Passengers will be carried on the “ boat,” “ promenade,” 


engines. The products of combustion will have outlet 
through two elliptical funnels, rising to a height of 135ft. 
above the level of the furnace bars. The guaranteed 
speed of the vessel.is 18 knots average sea steaming, so 
that while not a “flyer,” as the term is understood in 
these times, the new vessel, especially considering her 
solid attractions as to safety and luxuriousness of accom- 
modation, is likely to be popular. 
When completed the Caronia will have two pole masts 
rigged fore and aft, with derricks and cargo spans, and 
she will have steam winches capable of dealing expedi- 
tiously with the 12,000 tons of cargo which she is capable 
of carrying. The navigating and deck machinery is of a 
very powerful character. There are two heavy steering 
engines by Brown Brothers and Co., of Edinburgh, one 
of which is under the water-line, a precaution which 
almost precludes the possibility of the navigation of the 
vessel being affected by gun fire when in use as a cruiser. 
The lower gear is contained in a swelling of the vessel’s 
shell, and the rudder stock is extended to the highest 
gear, but can be operated by either. The rudder is of 
the balanced type, and weighs 25 tons. The navigating 
bridge is placed very high, and will give the officer in 
charge a wide view, while he will have close to his hand 
apparatus whereby he can control every movement of the 
vessel. The capstan and windlass gear for working the 
heavy anchors are probably the heaviest that have ever 
been fitted to a merchant ship. 
The keel plate of the Caronia was laid as recently 
as September 21st of last year, so that only about 
nine and a-half months have been necessary to make 
the vessel ready for launching. Within the ten months 
13,500 tons of steel has been worked into the structure, 
making a launching weight, as has been indicated, greater 
than that of any ship hitherto transferred from the stocks 
to the water. Notwithstanding her weight and real 
massiveness, and her great carrying capacity, she 
appeared, while resting on the ways prior to launching, 
and with all staging and temporary woodwork cleared 
away, to be constructed on strikingly fine lines. Her 
splendid proportions and symmetry belittled her intrinsic 
bulk 

We give two illustrations of this vessel—one from a 
photograph showing her on the stocks; another repro- 
duced from a picture, which give an idea of what she 
will be like when completed. She was launched with 
entire success on Wednesday last, the naming ceremony 
being performed by Mrs. Choate. 





STEAMING POWERS OF THE RUSSIAN 
AND JAPANESE FLEETS. 


Ar the outbreak of the war we gave some data as to 
the steaming capacity of the rival warships. Since then 
the vessels have gone through several months of active ser- 
vice and some particulars as to how they have fared may be 
of interest. For obvious reasons very exact data are not 
procurable, and such as are available refer to some six 
weeks ago. Most interest centres in the Japanese ships, 
which have been submitted to a very severe test indeed. 
As might be expected, not a single ship is now able to 
steam at its original speed, but in the majority of cases 








“bridge,” “shelter,” “upper” and “main” decks; 
while a number of third-class will be carried on the lower 
deck. The dining saloons, first, second, and third, will 
extend the full width of the vessel. The first-class 
quarters will be specially commodious and luxurious, 
while throughout all the passenger departments special 
provision has been made for good ventilation by means 
of electrically-driven fans, and of heating by Stewart’s 
thermo-tank system, which ensures the requisite degree 
of comfort in both extremes, all as successfully employed 
in the previous Cunarders Saxonia and Ivernia. In 
respect of comfort alone, it should be noted that sufficient 
water ballast can be carried to bring the ship to any 
draught of water which may be considered necessary to 
obviate rolling or pitching, and make her thoroughly 
comfortable even in a sea-way. For this purpose also 
bilge keels, or “fins,” about 18in. broad have been fitted 
for about half the length of the vessel. 

The main propelling machinery consists of two sets of 
quadruple-expansion engines, and will develope a total 
of about 21,000 I.H.P. Each set is entirely self- 
contained with all its auxiliary machinery, and each has 
four cylinders, 39in., 544in., 77in., and 110in. diameter, 
all adapted for a stroke of 66in., and each cylinder being 
fitted with a separate liner of hard cast iron. The high- 
pressure and_the first intermediate-pressure cylinders are 
each fitted with a piston valve, and each second inter- 
mediate-pressure cylinder with two treble-ported flat slide 
valves. Assistant cylinders are provided for all the 
flat slide valves. The valve gear is of the double excen- 
tric link-motion type, and the reversing of the engines 
is effected by means of direct-acting steam and hydraulic 
gear of Brown’s make. The shafting, which is of steel 
throughout, has been made by the builders at their works 
at Sheffield. Each crank shaft is in four pieces, and is of 
the built type. The crank shafts are 22}in. in diameter, 
the tunnel shafts 21}in., and the propeller shafts 234in. 
The thrust blocks of the ordinary horseshoe pattern have 
both their ahead and astern surfaces lined with white metal. 
The propellers are four-bladed and of the built type, the 
bosses being of cast steel, and the blades of manganese 
bronze. The main condensers are cylindrical in form, 
built of steel plates with brass ends and doors, and each 
condenser is supplied with circulating water by a centri- 
fugal pump driven by two engines. The principle of 
driving the auxiliary machinery by electric motors has 
‘been adopted and developed as far as possible. 

The boiler installation consists of eight double-ended 
and five single-ended cylindrical boilers, constructed to 
work at a pressure of 2001b. per square inch. They will 
be arranged in two separate boiler compartments, and 
arranged to work on Howden’s system of forced draught. 
To supply the air necessary for combustion each boiler 
room is provided with two large fans, each driven by two 





this seems due to absence of docking rather than to 
machinery and boiler troubles. 

Up to the time of her loss the most efficient steamer 
in the Japanese fleet was the Hatsuse. An officer of 
hers, writing only a few days before that event, mentioned 
that no defects of any kind had appeared in her boilers 
or machinery, and her speed loss from foul bottom was 
very little—about half a knot. The lame ducks were the 
Asama, Yoshino, Chitose, Niitaka, Fuji and Yashima. 
All these except the Niitaka had had boiler troubles, 
mostly of the “ bird-nesting type.” Of these all save the 
Niitaka have cylindrical boilers, in most cases nearing the 
end of their span’ of existence. The Niitaka has water- 
tube boilers of the’ Niclausse type,‘and these appear to 
have worked well. The ship had either been aground or 
badly hit, and it was not deemed well to press her upon 
that account. There is some mystery about her. 

Loss of water was experienced in the Iwate after an 
extensive hit during the battle of February 9th. Her 
boilers are of the Belleville type. She would seem to 
have been hit in the region of the boiler-rooms, but her 
steaming capacity was not affected to any extent, and her 
own people tightened up the joints that had been sprung.* 
This ship is at present good for 21 knots. The speed of 
the Asama has sunk to 18_ knots’ or thereabouts; the 
other cruisers mentioned are somewhere about the same. 
The two old battleships were down to something like 
14 knots, it being considered unsafe to press their antique 
boilers. The Mikasa, Asahi, Yakumo, Azuma, Idzumo, 
were, at the time of our advices, steaming fast and well ; 
their Bellevilles had given no trouble at all, and machinery 
defects had been of a very mild nature. The Shikishima 
had had no boiler troubles, but some small injury had 
been suffered by the machinery—probably from Russian 
projectiles. : 

As was only to be expected, the destroyers had one and 
all fallen off in speed under the tremendous strain put 
upon them. Data of the speed losses are not procurable, 
nor is it possible to ascertain how far hostile projectiles 
are responsible. The general feeling on destroyer per- 
formances was not one of dissatisfaction, bearing the 
circumstances in mind. The best steamers of the lot are 
the Shiakumo and Asashio. 

Only one Russian ship has done much hard steaming 
—the cruiser Bayan. It was the Bayan which, when 
she reached Port Arthur a little before the war, came up 
at full speed, exceeding her contract rate at the end of a 
long voyage. She was therefore in the pink of condition, 
and from all accounts.has so remained right through the 
war—an all-round credit to her designer, her builder, her 
machinery, her boilers, and her crew. 


* Another version is that the leaks were in the boiler-room, not in the 





tubes at all, 


The Gromoboi and Rossia are both in good steaming 
condition, and so is the Askold. This ship has Thorny- 
croft boilers; the others have Belleville. 

The Novik has been several times injured, and, having 
been also hard pressed once or twice, her machinery has 
been shaken up a good deal. It is doubtful whether she 
can do 20 knots at present; possibly not more than 18. 
Her boilers are said to be in very passable condition. 

The Retvizan had her engines thrown out of alignment 
when she was torpedoed, and her steaming powers are 
very poor, despite repairs. The shock developed leaky 
tubes, but the repairs were not very lengthy. One tube is 
said to have burst. 

The Tsarevitch suffered no hurt at all to machinery or 
boilers when torpedoed, and her propellers were 
untouched, though the torpedo hit her rudder. She is 
still able to steam at a good speed, the steering gear being 
the only part of her machinery injured. 

The Pallada was hit amidships by a torpedo that came 
through the side, and exploded partly in a coal bunker 
and partly right inside one group of her Belleville 
generators. The tubes were torn out and bent S shape. 
They were taken out, straightened, and replaced, mostly 
by her own engineers. 

A not very dissimilar hit was received by the Pobieda, 
which was hit by a mine in the port boiler-room. The 
boilers run the length of the ship instead of athwartships, 
and this probably did much to save the men in the room 
concerned. A great deal of water came in and the fires 
were quenched, but no one was injured, no tubes burst, and 
the ship returned to harbour without assistance under her 
own steam. In harbour the water was pumped out. No 
repairs were needed save a patch in the side where the 
hole was. The main engines were quite uninjured. 

The three Poltavas had well-worn boilers when the war 
began, and none of them seem to have done more than 
about 12 knots speed. Lying mostly in harbour, the war 
has put no strain upon them. 

In the early days of the war Russian destroyers were 
hopelessly outmatched in speed by the Japanese ; but the 
harder service to which the latter have been put has done 
much to equalise this, and there is little to choose 
between them now. If anything, the Russians have got 
better speeds out of their destroyers recently than when 
the war began, which would seem to indicate that past 
slackness had much to do with their early failures to 
steam well with these craft. The fastest Russian 
destroyer is the Schichau-built Lieutenant Bourakoff. 

Speaking generally, the engine-room lessons of the 
war have been as follows :— 

(1) The impact of heavy projectiles has a strong ten- 
dency to affect the alignment of machinery by shock, but 
less effect than might have been expected upon boilers, 
whether water-tube or cylindrical. Only direct hits seem 
to have affected the generators. 

(2) All small ships, especially torpedo craft, wear out 
quickly, and lose heavily in speed as the result of hard 
work, 

(3) The deterioration of big ships is considerably less ; 
and in the case of ships which, like the Idzumo and 
Bayan were well cared for in the days of peace, very 
little indeed. 

(4) Disablement of machinery by gun fire is quite im- 
probable ; partial injury is all that is to be feared. 

(5) Cylindrical boilers have proved inferior to water- 
tubes, or, at any rate, to the Belleville variety, with 
which most of the water-tube combatants are fitted. 
The tubes have been easily swept at sea, whereas the 
cylindrical ships have had to go into harbour continually 
for cleaning. 

(6) It has not been possible to maintain full speed for 
any length of time in either fleet, though the Bayan is 
said to have once steamed nine hours at top speed. One 
cause of failure has been the physical difficulty of getting 
the coal from the bunkers quickly enough. It is deduced 
from this that coa] economy is even more important 
tactically than strategically. A fractional difference in 
consumption per indicated horse-power means a good 
deal of difference in three hours’ coal shovelling, where 
large horse-powers are involved. The Bayan in her nine 
hours’ run would certainly have been captured or de- 
stroyed had she been unable to keep up the supply of 
steam. In the majority of the ships engaged, the ten- 
dency when full power was wanted was to shovel on coal 
recklessly. This meant that the boilers were given more 
coal than they needed, and accelerated physical exhaus- 
tion resulted. In the Bayan, firing was done by system 
and regularly, with the result that less coal was burned, 
more efficiency per pound secured from it, and the 
physical exhaustion problem of stoking not felt. The 
ship has always been remarkable for a low consumption, 
but the firing signalling system employed undoubtedly 
bore its share in the paradox that “she steamed away 
from the enemy by burning less coal than they did!” 
The most pregnant lesson of the war would seem to be 
that the all-important qualification for a naval boiler is 
the giving of the maximum result from every pound of 
coal. The endurance of the stoker is the rock that lies 
in the way of keeping up continuous full speed. 

We are indebted for the above particulars to officers in 
the Far East who are in a position to glean the views of 
the combatants. 








THE Select Committee of the House of Lords, presided 
over by the Earl of Lauderdale, last Friday concluded the con- 
sideration of the Bill, promoted by the London County Council, for 
the provision of a service of passenger steamboats on the Thames, 
ata capital expenditure of £280,000, with an annual charge of 
£98,000, The Bill has already received the assent of the House 
of Commons, The only new development in the proceedings, as 
compared with those in the House of Commons Committee, was an 
intimation from the Chairman on Tuesday that the Committee 
had made up their minds that if this Bill was to proceed to its 
later stages it must be on the condition that the river piers, which 
were the property of Mr. Arnold Hills, must be purchased hy the 





County Council on arbitration terms. 
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RAILWAY MATTERS. 


SIx HUNDRED AND EIGHT miles of new railway in India 
will be opened for public traffic in 1901-05, leaving under construc- 
tion 2436 miles for completion in 1905-06 or later. 


Ir is stated that a convention providing for the con- 
struction by the Federated Maiay States of a railway through 
Johore in continuation of the main trunk line through those States 
was signed on Monday last. 


Tue goods traffic on Indian railways in 1903 amounted 
to 47,684,000 tons, against 45,537,000 tons carried in 1902, being 
in increase of 2,147,000 tons. The total earnings amounted to 
Rts, 22,41,92,000 in 1903, against Rs, 21,23,41,000 in 1902, being an 
increase of Rs, 1,18,51,000, 

Over one-half of the population of Swindon, the seat 
of the Great Western Railway works, left that place on Friday 
last by special trains to different parts of the company’s system 
on the occasion of the annual holiday at the works. Twenty-four 
thousand persons travelled in twenty-one special trains. 


Tar Journal Officiel du Sénégal states that the railway 
from Kages to Bamako is now completed, the journey between 
those places having been satisfactorily accomplished by a train on 
May 19th. The completion of this work establishes railway com- 
muuication between the Senegal and the Niger. It is probable 
that the line will be open for traffic in July. 


Tue proposed railway lines to Nice to Cuneo, Breil 
to Ventimiglia, and Nice to Digne are still unmade. Trams now 
run not only from Cagnes to Nice and from Nice to Beaulieu, but 
from Beaulieu to Monte Carlo and from Monte Carlo to Mentone. 
Ky tram Nice is only an hour and twenty-five minutes distant from 
Monte Carlo, and Monte Carlo only an hour from Mentone. 


Ir is announced that an agreement has been made with 
the Transvaal for the construction of a railway from Fourteen 
Streams to Klerksdorp, largely removing the necessity for a west 
coast port, which would divert the Transvaal passenger and mail 
trafic from Capetown. The new route will reduce the distance 
from Capetown to the Transvaal, and would effect a saving in time 
of several hours, 


Tue British Vice-Consul at Hanover states that by an 
irrangement between the various engine factories, the home 
orders for locomotives have been so distributed during the past 
year that fair prices were obtained. No less than 900 new loco- 
motives will be required for the German State railways. A firm 
which supplies the Prussian-Hessen State railway has undertaken 
to deliver 317 engines during the month of April. 


Tue Wabash Railroad has commenced the running of 
trains regularly into Pittsburgh. This road has already made a 
reduction in passenger rates to St. Louis on account of the Fair, 

. and it would not be surprising if it also made material reductions 
in freight rates on iron and steel products into and out of the 
Pittsburgh district. . A branch is to be built from the main line to 
run along Carson-street, Pittsburgh, and tap the manufacturing 
plants on the south side of the Monongahela River. 


THE new road motor omnibus service by the Great 
Western Railway Company between Torquay and Paignton was 
commenced on Monday. The larger omnibus is a double-decker, 
carrying passengers inside and on top, and is licensed to carry 36 
passengers—16 inside, 18 outside, and two by the side of the 
driver. The other vehicle, which is meant to be used chiefly in an 
emergency, and is only fitted for inside passengers, is licensed to 
carry 19—18 inside and one by the side of the driver. 


Bur little progress was made in railway extension in 
Japan during 1903, the new mileage opened of both Government 
and private railways being only 211 miles. There was a falling off 
in the passenger traffic on both Government and private lines 
during the year, but a slight increase in the receipts ; the latter 
fact is due to the raising of rates. The goods traffic makes a 
better showing by the carriage of 1,712,919 tons of freight more 
than in the previous year, which increased the receipts by 
4,894,882 yen. 

Last year application was made to the Swedish 
Parliament for permission to experiment with the electrification of 
the short lines Stockholm—Jiirfva and Stockholm —Wiirtan, and 
the proposal appears to have been favourably received. Besides 
this there is a scheme for the electrification of all the State lines. 
To introduce this change would, it is estimated, cost about 
£5,555,000, and the necessary water power, it is stated, could be 
obtained—except in exceptional cases—within a distance of only 
tbout 154 miles from the various lines concerned. 


Tue total sterling capital raised by Indian railway 
companies and paid over to the Secretary of State up to the end 
of 1903 has amounted to £62,754,346, of which a sum of 
£25,195,074 was raised by guaranteed railway companies, and the 
halance—£39,559,272—for State lines leased to companies. The 
total outlay on rolling stock, up to the end of 1903, has amounted 
to Rs, 50,55,54,000, corresponding to a rate of Rs. 18,828 per 
mile open. In 1903 the additions were 318 locomotive engines, 
581 passenger vehicles, and 4293 goods wagons, against 205 
engines, 684 passenger vehicles, and 5023 goods wagons added 
in 1902. 

Loca passengers on the London and Brighton will be 
glad to know that the increase of fares which has taken place at 
certain stations has been made with the view of removing certain 
anomalies—not quite obvious, perhaps, to the sufferers—and is 
uot to be extended to other stations, and will not affect the price of 
season tickets. The great increase jn the price of tickets by main 
line trains from Streatham Common to Victoria has been effected 
with the intention of preventing the use of these trains by local 
passengers, Trains stop at this and a few other local stations for 
the benefit of travellers from far distant stations, and not to pick 
up local traffic. 


Tue railway accidents which. took place in the United 
States in May last included 14 collisions, 25 derailments, and 5 
other accidents. The derailment at Porchester, N.Y., has given 
rise to some speculation as to the best way of arranging signals at 
the approach to crossovers, on four-track lines, in situations where 
it is desirable to run trains from one track to another at full speed, 
or at the highest speed practicable, says the Rai/road (azette. The 
view is expressed that unless the signal arm for indicating the 
highest speed is always fixed highest on the post, the engineman’s 
difficulties are unnecessarily increased, and it is also argued that if 
the arm which is second in importance is at some places cleared 
fora fast train—the crossover being safe at, say, 40 or 50 miles an 
hour—the practice will lead enginemen receiving a precisely similar 
signal to run fast through some other crossover where the curva- 
ture is not so favourable. 


At the commencement of 1903-04, i.e.,on April 1st, 
1903, the total length of Indian railways open for traffic was 26,308 
tiles, and the mileage under construction or sanctioned for con- 
struction on the same date was 2650 miles, There was thus a grand 
total of railways completed and on hand on April Ist, 1903, of 
28,958 miles. During 1903-04, i.c., from April Ist, 1903, to 
March 31st, 1904, 1282 miles of new railway in India have been 
authorised, and 838 miles have been or were likely to be opened to 
public traffic. The total length of open line at the commencement 
of 1904-05, 7.¢., on April Ist, 1904, was, therefore, 27,416 miles, 
and the mileage under construction or sanctioned for construction 
on March 31st, 1904, was 3044 miles, making a grand total of rail- 
ways completed and in hand at the commencement of 1904-05 of 
30,190 miles, and showing, after allowing for lines abandoned and 
corrections of mileage, an advance on the previous yearof 1230 miles. 








NOTES AND MEMORANDA. 


Tue oldest steam vessel in existence, according to an 
American exchange, is said to be the Norwich, a side-wheel tow- 
boat still in service on the Hudson River. © The engine is of the 
riya type, with cylinder 40in. in diameter by 10ft. stroke. She 
has been in continuous service since 1836, 


THE United States Government statistics show that 
from the years 1820 to 1903 over 22,000,000 foreigners entered the 
country as settlers, The leading nationalities were: Germans, 
5 millions; Irishmen, 4 millions; Englishmen, 3 millions ; Cana- 
dians, 2 millions; Swedes and Norwegians, 14 millions; and 
Italians, 1}, millions, 


In 1908, 80,000,000 pouds of naphtha were exported 
from Batoum, showing an increase of more than 8 per cent. on the 
preceding year. Out of this figure 61,000, pouds were 
petroleum, properly so-called ; 27,000,000 pouds were sent to 
Oriental countries, the remainder to European countries. A large 
amount of petroleum was sent to the Far Kast by the Trans- 
Siberian Railway. 


A Curtis steam turbo-generator of 2000-kilowatt 
errr y making 750 revolutions per minute, with a steam pressure 
of 1551b, per square inch, steam superheated to 242 deg. Fah., and 
a vacuum of 28-73in. in the condenser, has shown a consumption 
of steam equal to 15-31b. per kilowatt-hour. The turbine operates 
a 6600-volt 25-cycle generator in the General Electric Company’s 
power station at Schenectady. 


Tue first steel ingot cast in the electric furnace at 
Gysinge, Sweden, on March 18th, 1900, necessitated the expendi- 
ture of 6-9 kilowatt-hours per kilogramme of steel. Eight months 
later this energy was reduced to2- 15 kilowatt-hours per kilogramme, 
and in May, 1902, when the new plant was completed, to 0-96 
kilowatt-hours per kilogramme of steel. The output of the new 
plant is 4100 kilos, of steel per 24 hours. 


Tue tendency toward higher unit-stresses for steel in 
structural service has in recent years become quite general, says 
Engineering News. The old limit of about 12,0001b. per square 
inch for tension has almost universally been raised to 15,000 Ib. 
and 16,000 lb., wind forces are allowed for by stresses of 20,000 lb. 
to 22,000 lb. in place of the earlier 15,0001lb. to 18,000 1b., and 
similarly throughout the range of structural calculations. 


GRowinG use is being made of windmills in the 
Western States of America for generating electricity in connection 
with agriculture. The question of utilising the wind.for driving 
farm machines is of great importance to farmers in those regions, 
as there are no large streams for them to harness. Several wind- 
mills are worked together on some farms to operate the generators, 
and in this way 10 horse-power motors are working in the field 
continually, 

THE output of manufactures of iron and steel in Chicago 
is estimated at £12,600,000 for 1903, a falling off of 35 per cent. 
from the previous year. On January Ist, 1903, many mills and 
furnaces had sold their possible output six months in advance, but 
in January, 1904, some mills were idle, while the others have not 
six full months’ work in sight. The falling off in production came 
during the last six months of the year, and was greatest among the 
western furnaces, 


AN example of the use of the windmill for generating 
electricity is provided by the village of Askov, in Denmark. The 
windmill can be supplemented by a small petrol engine in case of 
a period of quiet weather. There is storage capacity for four or 
tive days, so the engine is seldom required—only about thirty days 
every year. An ingenious contrivance enables the speed of the 
dynamo to be controlled and regulated. From this station the 
whole village is supplied with light, and power is provided for 
industrial and agricultural purposes. 


A suGGeEsTION has been advanced by M. Jean 
Becquerel that there are two elements in the N-rays, consisting of 
an undulatory movement propagating itself with the speed of 
light, and another mode of energy propagating itself more slowly. 
It was M. Becquerel who demonstrated that metals transparent to 
N-rays become opaque to them when their surface is subjected to 
the influence of chloroform or ether. M. Becquerel considers that 
it is the latter of the elements now attributed by him to the 
N-rays which is arrested by metals under the action of an 
anesthetic. 


THERE was an increase in the output of agricultural 
implements from Chicago last year, while the exports were over 
£5,600,000, about £1,000,000 more than in 1902. The increase in 
exports of this class of goods to British Colonies was very large. 
The United Kingdom took £100,000 more than in 1902, as did 
France, while Russia took £700,000 worth. The exports to Germany 
showed a steady decline during the last three years. Canada and 
Argentina took over £700,000 worth each, and Australia £300,000, 
an increase of one-third in the year, while South Africa received 
£200,000, an increase of £160,000 in three years. 


THE average price paid for silver bullion purchased by 
the Royal Mint last year for coinage was 23}4d., or 1;,d. below 
that of the metal in the London market during 1903, the principal 
purchases having been made in the March quarter, when the price 
was much lower than during the remainder of the year. This is 
the lowest average price yet paid by the Mint for silver bullion. 
The average price of silver in the London market for the year 
1903 was 3494. per ounce standard, showing a rise of §d. per 
ounce as compared with 1902. The lowest quotation was 21}jd., 
or the same as the lowest price reached in 1902. 


THE production of the naphtha wells in the peninsula 
of Apcheron in 1903 was 595,000,000 pouds, as compared with 
637,000,000 pouds in 1902, and 675,000,000 pouds in 1901. The 
decrease in 1903 is due to the fact that, owing to the low market 
price of petroleum, several of the more important wells were not 
worked during the earlier part of the year; there was also a 
diminution in the output of some of the other wells. Moreover, 
work was severely hampered by labour disputes during the month 
of July. Some of the wells are giving signs of exhaustion ; but, 
on the other hand, new sources of production have been discovered 
in the district of Bibi-Kibat. 


In the anthracite mines of Pennsylvania there are over 
sixty electric hoists in use on inside slopes. These hoists usually 
have a single drum driven by a friction clutch, double reduction 
gears, and a series motor. On steep slopes two motors are used. 
Some double motor hoists are used with series parallel control, the 
motors working in series for slow pulling around curves and in 
multiple for high speeds. According to the Engineering and 
Mining Journal electric hoists are also in use at many western 
camps, notably Cripple Creek, where fuel is dear and electricity 
may be had from the lines of large power ee The great 
thajority of these hoists are of small size and do not run at high 
speeds, 

A scuEMeE for the education of ironfounders, which has 
met with the approval of the Commission, as well as the Board of 
the Association of German Ironfounders, has been drawn - by 
Professor Wiist. It is considered almost certain the plan will be 
matured and carried into effect sooner or later. While the Prussian 
Government annually expends about £30,000 for instruction in 
chemistry, and has appiinted in high schools and universities about 
fifty professors for this branch of education, the expenditure for 
special instruction in metallurgy does not exceed £2500. The 
production of the iron and steel trades alone, exclusive of the 
metal foundries, is estimated at £150,000,000 annually, whereas 














chemical manufactures represent a value of barely £50,000,000. 














































































































































MISCELLANEA. 


Tue directors of the London, Brighton and South Coast 
Railway Company are asking for tenders for the construction of a 
steamer fitted with turbine engines for use in the Newhaven and 
Dieppe service. Tenders are to be in by August 8th. 


Tue Bradford City Council have decided almost unani- 
mously to raise the salary of Mr. James Watson, the waterworks 
engineer, from £1200 to £1750. Mr. Watson was asked to become 
a candidate for the post of waterworks engineer to the Metro. 
politan Water Board. 


THE city of Chicago has decided to use cement instead 
of brick in the construction of the 10ft. sewer to drain Grand 
Crossing, Dauphin Park, and South Englewood, and thence south- 
ward to the city limits, a distance of about 10 miles. The sewer 
will have an average diameter of 10ft. 


Warer was let into the King Edward’s Dock at 
Gibraltar for the first time on Friday last. The dock will take the 
largest battleship, although it is the smallest of the three docks 
forming part of the great Admiralty harbour and dock scheme, 
which has been in progress fcr several years. 


THE medical officer of health for Staffordshire states, 
in his report upon the experiments that have been conducted on 
biological lines with the Hanley sewage, that he considers the 
results would quite justify the Corporation in laying down a plant 
of sufficient capacity, on similar lines, to deal with the whole 
sewage of the borough. 


Asovt 8,400,000 gallons of water are evaporated daily 
from the salt ponds in Utah when the pumps are operated ten 
hours a day during June and July. In August the salt harvest 
begins, and the yield is at the rate of 150 tons per inch per acre, 
says “the Engineerin ond Mining Journal, Utah produces 
annually nearly60,000 tons of salt. 


Back in the early days a certain manufacturer was 
asked to sell a machine to displace one of another make which was 
not doing good work. After looking over the mill, says the 
Awmerwan Miller, he declined to sell his machine, and gave as his 
reason that the miller would throw out his machine in three 
months if he sold it;‘‘ because the machine didn’t have any more 
brains than the miller.” 


Last year saw the failure of the great American bicycle 
trust and an attempt to re-awaken interest in bicycling, both cs a 
pastime and for business, There are four plants in Chicago, and 
two of them have been taken over from the dead trust by an 
individual who believes that the cause of the failure of the industry 
has been from dropping advertising, and the other two plants 
belong to independent concerns, who now see their chance to get. 
some of the trade. The sales of bicycles are said to have increased 
during the year. 


Tue Chicago Drainage Canal is establishing an electric 
power generating works at Lockport, a few miles distant, to utilise 
the water running from Lake Michigan and the Chicago River to 
the Mississippi, and with the facilities of the river and the canal, 
factories can be erected and use the waterway for moving both 
raw and manufactured material, as well as using the power 
generated by the same to run the works, Five years should see 
this power in active work, and Chicago will then have a still greater 
attraction for industries. 


Two sticks of Oregon pine, each 96ft. long and 2ft. 
thick, served to form a derrick which raised and placed in position 
the gigantic stone columns, each weighing 90 tons, of the new 
cathedral on Morningside Heights. The pines, together with twe 
30 horse-power engines, served to set in place the great pillars. 
Only six men were employed. This is typical of modern engineer- 
ing, remarks the Engineering and Mining Journal, The medieval 
cathedrals of Europe required thousands of religious zealots to do 
the work done to-day by six men, two Oregon pines, and two 
small engines. 


For the first time in the history of the Clyde Navigation 
Trust, the annual r>venue from all sources has exceeded half a 
million sterling. For the financial year ending June 30th the 
figures are £517,340 2s. 10d., being an increase on the previous 
year’s revenue of £19,471 4s. 5d. The chairman of the Trust— 
Lord Provost, Sir John Ure Primrose—in announcing tkese 
figures thought that in the face of the general depression in trade 
they were most encouraging, and gave evidence that the Trustees 
were making the port of Glasgow attractive and bringing to ita 
vast and still growing amount of shipping. 


THE first blast furnace in South Africa has recently 
been erected near Pretoria, on the line of the railway ; it is 
situated in the centre of iron deposits and in close proximity to 
coal supplies. The furnace, which will have a weekly capacity of 
500 tons of pig iron, is to be followed by rolling mills and a stee!- 
converting plant. The natural advantages attending this enter- 
prise seem very great, as, in addition to iron ore and coal, there is 
plenty of limestone, which is required in the process of smelting, 
in the neighbourhood. The ore is of the hematite and magnetite 
variety, and runs 58 to 62 per cent. of metallic iron. 


Tue Board of Trade have received from H.M. Consul- 
General at Genoa copy of a despatch from the British Vice-Consul 
at Spezia reporting that the municipality of that city have voted a 
sum of 10,000 lire (£400) to be assigned as a premium to the 
winner of an international competition who presents the best 
drainage scheme for Spezia and suburbs. The competition will be 
open until December 31st, 1905, on which date it will be finally 
closed, and foreign architects, engineers, and doctors are allowed 
to compete. A commission will be appointed by the municipality 
after the closing of the competition to examine the various plans 
and to award the prize. ll inquiries with regard to this competi- 
tion should be addressed to I] Signor Sindaco, Spezia, Italy. 


Tue race for the British International Cup between 
motor boats of England, America, and France will take place in 
Southampton Water on July 30th. There will be five classes, and 
all the boats will be subjected to a strict measurement. The 
following are some of the entries:—Mr. Miall Green (13-6 
Popular), Vaal Motor Company (18-0 Vaal), Mr. H. Beadle (16-0 
M.M.C.), Crosby Motor and Engineering Company (16-6 Cush- 
man), Seal Motor Company (18-0 Seal), Mr. G. P. Spooner (25-0 
Tangyes), Mr. E, C. Muir (22-0 Milnes Daimler,) Mitcham Motor 
Company (20-3 Fay and Bowen), Vosper and Company (22-5 
Vosper), Thornycroft, Limited (— Thornycroft), Maudslay 
Motor Company 25-6 Maudslay), Mr. Frank Beadle (29-74 M.M.C.), 
Gobron Motor Company (30-0 Gobron-Brillie), S. F. Edge, Limited 
(35-0 Napier), and Mr. J. Gorham (40-0 Daimler.) 


From the annual report and statement of accounts of 
the Glasgow Corporation Waterworks, it appears that the revenue 
from the past financial year has been £246,101, of which £11,835 
had been derived from hydraulie power supply. The expenditure, 
including annuities and interests for the general system from the 
hydraulic and river work, amounted to £187,221, leaving a balance 
on the. year’s working of £77,898. The expenditure of the past 
year exceeded that of the previous twelve months by £12,210, the 
amount expended on new works being £41,359. New pipes were 
laid, aggregating a length of 26,923 lineal yards. The supply 
sent into the city and district averaged 572,950,771 gallons per day 
from Loch Katrine, and 4,614,363 gallons per day from Gorbals 
Waterworks, an increase over the preceding year of 949,899 
gallons per day. The use of hydraulic power continues to increase, 
98 additional machines being supplied during the year. The 
average quantity of water used was 183,464 gallons per day, an 





increase of 15,117 gallons for 1902-1903. 
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TO CORRESPONDENTS. 


427 “In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be nied by a large 
envelope legibly directed by the writer to himself, and d, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 

4 All letters intended for insertion in Taw Enotwesr, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications. 

aT We cannot undertake to return drawings or manuscripts; we must, 
therefore, request correspondents to keep copies, 


REPLIES. 


H. C. (Oldham).—You will probably have little difficulty in obtaining 
work in a marine shop without paying a premium. There you must 
look out for your opportunity to get a berth on a steamer. 

G. F. B. (Camborne)—We do not know of any recent-book in English 
giving working details of crane construction. A good German book 
on the subject has been recently published by Vieweg und Sohn, of 
Braunschweig. 

R. R. (Knaresbrough).—-See Willcocks’ “ Egyptian Irrigation,” second 
edition, published by Spons, and “ Irrigation Engineering.” by Wilson, 
published by Chapman and Hall. Much information is to be found 
in books under special heads, as, for example, Strange’s “‘ Indian 
Storage Reservoirs,” Walch’s ‘‘ Engineering Works of the Kistna Delta,” 
Wegmann’'s “ Design and Construction of Dams,” and so on. 








CEYLON.—Wwayartwa anv Co., Colombo. 
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PUBLISHER’S NOTICES. 


*.” “THE ENGINEER” will in future be edited 
and published in its newly-built offices, No. 33, 
Norfolk-street, to which address all communica- 
tions for the Editor or Publisher should be sent, 
as of old. 


* 
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* 


* If any subscriber abroad should receive THE ENGINEER in an 
unperfect or mutilated condition, he will oblige by giving. prompt 
information of the fact to the Publisher, with the name .of the 
Agent through whom the paper is obtained. — Such. inconvenience, 
A er can be vemneitiel by obtaining the paper direct from 
this office, 
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THE PARIS BOILER EXPLOSION. 

In our last issue we gave a brief account of the 
extraordinary explosion of a locomotive boiler which 
occurred on the 4th inst. at the Gare St. Lazare, 
Paris. Since then more detailed reports are to 
hand. They leave us, however, almost as much in 
the dark asever as to the prime cause of the acci- 
dent. Let us recall a few essential facts. The 
engine was an express belonging to the Chemin de 
fer de l'Ouest. Its boiler was of the ordinary 
multitubular type, probably fitted with a copper 
fire-box. It was standing at a siding with a small 
fire and low steam pressure in readiness to take a 
train which was not due to leave till an hour after 
the time at which the explosion occurred. Neither 
the driver nor fireman was on the engine at the 
time ; they were either just going to or just return- 
ing from their mid-day meal. It is not clear 
which, and the point is immaterial ; that they had 
left the footplate at all shows that they had no 
cause to suspect that anything was wrong, and it is 
fair to assume that they believed there was suffi- 
cient water in the boiler, and that the fire was too 
low for any rise of pressure to be likely. On 
both points the evidence of parts of the boiler since 
found supports their view; the fusible plugs were 
intact, and the safety valves in working order. Low 
water and over-pressure would, therefore, appear to 
be out of the question. When we turn to the 
effects of the explosion, the difficulties of finding an 
explanation are increased. The widespread nature 
of the damage done, and the fact that clean holes 
were pierced through glass by flying fragments, 
indicates’ that the explosion was of exceptional 
violence ; whilst the projection of pieces normally 
below the boiler to long distances from it speaks 
eloquently of extraordinary disruptive forces. 

To meet these curious conditions an explanation 
as curious as they has been advanced. It is stated 
by witnesses that the explosion was double; that a 
small explosion preceded a far more violent one, 
and on the strength of this statement the suggestion 
is made that first great pressure was produced in 
the fire-box, with the result that the boiler 
attempted to turn a somersault round its front 
end, and that then, when it was almost upside 
down in mid-air, the second explosion occurred. 


Our contemporary, Le Genie Civil, appears 
to incline to this ingenious explanation. It 
says :—‘‘ An explanation which may possibly be 


admitted is that a crack having developed in 
the crown of the fire-box, hot. water was injected 
into the fire, was instantly evaporated by con- 
tact with the hot: fuel, and caused a sudden rise 
of pressure in the closed fire-box, under the in- 
fluence of which the boiler was torn from the 
underframe. Following the first escape of water 
and steam a momentary fall would occur in the 
pressure in .the boiler, followed. by a sudden 
vaporisation of the 5000 litres still left: in it, and 
violent explosion of the boiler itself under the sudden 
increase of pressure. The double phenomenon of 
fall followed by a sudden rise would have for result 
the projection into the air of the boiler, and its ex- 
plosion after it had left the underframe. One may 


heard by the witnesses, the first dull and heavy, 
the second violent; and secondly, the projection to 
great distances of pieces normally placed below the 
underframe,; as well as the fact that the tender 
remained absolutely intact.” This explanation is, 
as we have said, ingenious, but it is, we think, little 
more. That a boiler should be caused to explode 
by the injection of a little water into the fire is 
incredible. Even if we may suppose that the box 
was sufficiently tightly closed to admit of a certain 
rise in pressure, it is difficult to conceive that the 
pressure could ever be great enough to overthrow, 
on its sudden release, a large boiler. 

In some respects this accident bears a curious 
resemblance to the explosions of locomotives which 
occurred not long ago at Westerfield and Knot- 
tingley. In both cases the boilers were lifted 
clean off the frame, leaving the latter but little dis- 
placed, and doing but little injury to the tenders. 
Although there may be still some obscurity about 
the cause of these explosions, there is none what- 
ever about the proximate result. In both cases the 
fire-box failed, whether from weakness, or excess 
pressure, or low water, does not matter at the 
moment. It would appear then, judging by results, 
that something similar happened in this case; but 
we are entirely at a loss to account for the disrup- 
tion of the shell, unless, indeed, the failure of the fire- 
box was followed by an explosion of heated water ; 
and as to this we have no precedent on which to form 
an opinion, for in the other cases of the failure of the 
fire-box that we are able to recall, the release of 
pressure has been so instantaneous that anything 
like the sequence of two explosions brought forward 
to account for this accident is out of the question. 
Further evidence may be forthcoming at the official 
inquiry which may leave us in little doubt as to the 
real cause of the violence of this explosion, but we 
think it is far more probable that the mystery which 
shrouds nearly all explosions of this kind will not be 
wanting in thiscase. Unexplained accidents of this 
kind point to the need of scientific experimental 
research into the nature and intensity of the forces 
that result when a volume of water suddenly flashes 
into steam. 


SHIPBUILDING IN GERMANY. 


Tue friendly visit paid to the shores of Great 
Britain by a fleet of German war vessels not only 
demonstrates the development which is taking place 
in the position of Germany as a naval Power, but it 
also indirectly shows how the shipbuilding industry 
is progressing. in the Government and private yards 
in that country. If, however, the question of 
battleships and cruisers is for political reasons left 
out of consideration, and attention is devoted 
wholly to the mercantile marine, we find that the 
shipbuilding trade is in a prosperous condition, or, 
at all events, it was so during 1903. It is quite true 
that after deducting the decrease in the construction 
of sailing vessels as compared with 1902, the total 
output of steamers only exhibits an increase of 
slightly over 33,000 registered tons when contrasted 
with the preceding year. Nevertheless, this ton- 
nage represents a fairly substantial advance for a 
growing industry, and from the ownership point of 
view the aggregate tonnage possessed by Germany 
has been further increased by the purchases of 
steamers from abroad, and shows a net balance of 
12,000 tons after subtracting the tonnage of nine 
new steamers built for other countries. The pro- 
duction of new merchant steamers for foreign 
countries declined during 1903, whilst at the same 
time not a single battleship was constructed for any 
other nation, although this was a fairly important 
branch in earlier years. On the whole, the increase 
in the tonnage was satisfactory, as were also the 
financial results of the majority of the private ship- 
building companies. 

A reference to the accounts of the principal com- 
panies for the past financial year affords evidence of 
the prosperity which they enjoyed during that 
period.. Five yards show a yield which is equally 
as good as in the previous year, three exhibit a 
decline, and two drop to nothing, while one is a new 
undertaking, which has not yet started on its ship- 
building career. For instance, the Stettin Vulcan 
Company has distributed a dividend at the rate of 
14 per cent., as in 1902; the J. C. Tecklenborg 
Shipbuilding. Company, of Bremerhaven, maintains 
its dividend at 12 per cent.; the G. Seebeck Ship- 
building and Machine Works Company, of Bremer- 
haven, adheres to 10 per cent.; the Blohm and 
Voss Company, of Hamburg, repeats the 9 per cent. 
paid in the preceding year; and the Rickmers Com- 
pany, of: Bremen, also maintains its distribution at 
the rate of 7 per cent. On the other hand, the 
Flensburg Shipbuilding Company exhibits a decline 
from 18 per cent. to 14 per cent. last year; the 
Reiherstieg Shipbuilding and Machine Works Com- 
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cent. to 10 per cent.; and the Neptune Shipyard 
and Machine Works Company, of Rostock, indicates 
a fall from 9 per cent. to 8 per cent. The two 
undertakings which were unfortunate last year 
are the Bremer Vulcan Shipbuilding and Machine 
Works Company, of Vegesack, and the Howaldt 
Works Company, of Kiel. In the case of the 
former the past year closed with a loss, which was, 
however extinguished by appropriations from the 
reserve fund. The loss was due to the necessity 
for writing entirely off the books the large number 
of shares in the ill-fated Vulcan Belge, of Hoboken 
and Antwerp, and it will therefore not be repeated 
this year. The company paid a dividend at the rate 
of 9 per cent. in the preceding year. The Howaldt 
Company, which distributed 5 per cent. in 1902, 
has a considerable surplus available, but this sum 
has been transferred to the guarantee fund in order 
to provide for the unforeseen loss which is antici- 
pated to result from the construction of the cruiser 
Undine. 

Tt will be seen that, exclusive of the two excep- 
tional cases in question, most of the German ship- 
building companies show for the past year results 
which are highly satisfactory to the shareholders 
and very creditable to the respective managers, and 
it is reasonable to assume that the two companies 
mentioned will guard against any repetition of the 
error made in investing in a foreign shipbuilding 
works or in that of under-estimating the cost of 
constructing a warship in the future. But in con- 
sidering the prosperous position of the German 
works in general; the fact must not be overlooked 
that the satisfactory financial results have not of 
necessity arisen solely from the actual work of 
shipbuilding. Most of the companies either under- 
take ship repairs or carry on other departments, 
such as engine building, locomotive construction, 
and so forth, and it is impossible to ascertain what 
financial relation any of these branches bear to the 
total results. This is, however, not very material, 
as the various departments of an undertaking 
should be regarded as a whole, and as such the 
German works were very favourably situated 
during last year. The fringe of depression certainly 
made its appearance felt by some of the works, 
although it was of insufficient strength to affect the 
final results. It is probable, in view of the con- 
dition of the shipping trade and the superabundance 
of vessels, that the German works will have some 
difficulty in maintaining for the current year the 
satisfactory dividends which have been paid for 
1903. At any rate, it may be expected that they 
wil! make a keen bid for any contracts in inter- 
national markets, especially when it is remembered 
that the tonnage built by German works for abroad 
diminished last year both in regard to steamers and 
sailing ships, and that the Germans hope to obtain 
a larger share of the shipbuilding trade of the 
world. 


POUNDS AND PENNIES, 


A NEW exemplification of the soundness of an cld 
saying is afforded by an article discussing the super- 
vision and control of trade expenditure, which we 
print on another page. It is unnecessary to say 
that that article is written by the manager of a 
large and well organised works, for that fact must 
be sufficiently obvious to all who take the trouble 
to read it. It is not, either, a merely hypothetical 
case which the writer presents. The instances 
which he adduces to prove the necessity of atten- 
tion to the small matters of trade expenditure are 
facts, and the periodical report which he gives 
is, to all intents and purposes, a copy of an actual 
monthly return. The knowledge that this is so 
gives, we venture to think, a double interest to the 
article; the writer's “ science ”’ in itself is obviously 
sound, but it carries more weight from the fact that 
it is applied successfully than all its logic can give it. 

The author's theme is the necessity of looking 
after the items of trade expenditure. There are 
various well-established systems of keeping account 
of the main expenses; costs for material used in 
manufacture; upkeep and depreciation of machines; 
power expenses, insurance, labour, and so on; but 
in few works is any systematic attempt made to 
keep a check on what may almost be called the 
petty cash expenses. Good cases in point are 
those quoted by our author of the overweight 
of waste given out weekly to workmen; ex- 
cessive consumption of coal because a certain 
shaft was out of alignment; an increasing water 
rate, and so on. These are all apparently 
quite small things—so small that they seem hardly 
worth considering in weekly bills which ran into 
hundreds, if not thousands, of pounds; but in these 
days, when profits are cut to the finest, and when 









adjustment of wage rates should receive close 
attention. It is the old story of the pennies 
and the pounds, only the application is new, for 
it has been usual to return all trade expenses 
of this kind in a lump sum or with so 
little system that comparison was well nigh im- 
possible. But the power of comparing present 
with past facts is of vital consequence if re- 
turns of the kind under discussion are to be of 
any value. Merely to keep the figures of one 
month and not to contrast them with the figures of 
preceding months is obviously wasted labour. It is 
by the comparing of present and previous records 
that a check may be kept on expenditure. In order 
to make such comparison simply a good system is 
required. It must be admitted that the plan out- 
lined in our article strikes one as being a little 
cumbrous, and whilst it is not easy to see how it 
can be altered, the simplification of it offers a fine 
scope for the inventive genius of accountants and 
cost clerks, who have already done such excellent 
work in somewhat similar fields. One method that 
at once suggests itself is a graphic instead of a 
tabular representation of the periodical returns. It 
is far more easy to show a number of results by a 
diagram in such a way that they may be instantly 
compared than by columns of figures. Such 
diagrams, whilst they could obviously not replace 
the figures on which they are founded, might be very 
serviceable in presenting at a glance the condition 
of affairs over an extended period. That, however, 
is a detail; the thing is to keep the accounts, and 
we think our writer has made out a good case, that 
any system is better than no system. 

The days of go-as-you-please business are num- 
bered. There are very few, if any, businesses which 
have now-a-days such a success, and are so far 
above competition that they rise superior to the 
minuti of business. These are strenuous days— 
days when enterprise is all necessary, but when 
also that enterprise is scientific and orderly, and 
where system is neither master nor servant, neither 
red tape nor senseless enervating routine, but a 
sound, active partner helping, not hindering, pro- 
gress and advancement. The Statist, in reviewing 
the causes of trade depression in a recent number, 
makes the very true but severe charge that “as a 
people we had become so successful and so rich 
that during the latter quarter of the nineteenth 
century we had become lazy and unenterprising. 
Our young men became too fond of amusements ; 
our elder men shirked responsibility and hard work. 
As a consequence most of our business became a 
matter of routine. All despised education ; 
thought they could dispense with science, and failed 
to recognise the importance of efficiency.” That 
condition of affairs has, we believe, wholly changed. 
Competition has compelled our works to be 
efficient, and if routine—the kind of lazy, enter- 
prise-sapping routine—is not dead, its vices have 
been expelled from it; it has been converted, and 
changed its name; it is now system, and system 
is the strongest characteristic of modern office and 
works management. 
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RENEWING A RAILWAY BRIDGE. 


An excellent piece of engineering has just been carried 
out by Messrs. Head, Wrightson and Co., Limited, 
of Stockton-on-Tees. This was the replacing of the 
bridge carrying the London, Tilbury and Southend Rail- 
way across the main line, sidings, and shops of the North 
London Railway Company’s works at Bow. The change 
was brought about without seriously interfering with the 
traffic on the former line, and, of course, without in any 
way affecting the working of the North London Company’s 
trains. As a matter of fact the whole work was carried 
out between 12.40 a.m. on Sunday last, and 10.30 the 
same morning, when an engine was run over each 
line to show that everything was right. This is 
certainly one of the largest operations of the kind 
which has been attempted and brought to a success- 
ful termination in so short a time. In order to give some 
idea of the magnitude of the task which confronted the 
contractors, we may say that the bridge had a span of 
160ft., and that it weighed, when completed and ready 
for moving, as much as 420 tons. The method pursued 
by the contractors was to erect the new bridge 
beside the old, to build a staging under the latter, and to 
carry the permanent way on this staging, removing the 
main girders which had formerly carried it. Such was 
the condition of affairs at 12.40 a.m. on Sunday morning 
last, when the last train for the night passed over the 
bridge. By 4 o'clock, or three hours and twenty 
minutes later, the old permanent way and staging 
had been torn up and removed. The shifting of 
the new bridge into position was then commenced. 
The distance to be traversed was 30ft., and this was 
covered in about two hours and ten minutes, the bridge 
being moved into position on small trollies running 
on the abutments and carrying the ends of the girders 
of the bridge. By eight o’clock, or seven hours and 
twenty minutes after the passage of the last train, the 





work goes generally to the lowest tenderers, it is of 
equal importance that these items should be looked 
after as that new methods of machinery or re- 


bridge had been lowered into position by hydraulic jacks, 


reflects considerable credit on every one concerned. 
It is not to be done, as this was, without hitch and 
in methodical fashion, unless the preparations have 
been carefully designed and accurately carried out. 
It is not an unheard-of fact, of course, is the 
replacing of a bridge in this manner, but it must be 
remembered that in this particular case the weight and 
span were both considerable—probably much in excess 
of the averages in similar cases. In operations of this 
kind, too, there is always the risk of loss to the railway 
company, and probably to thousand of others, should 
any delay in completing the work prevent the passage 
of trains. The contractors and the railway engineers 
are to be congratulated on the rapidity and success of 
the undertaking. 


AMERICA AND INDUSTRIAL ALCOHOL, 


In America, as here, the demand for a cheaper alcoho! 
for industrial purposes is rapidly increasing. There they 
plunge into a reform with less cireumspection than we do 
here, and whilst here the greatest hesitancy is felt in 
attempting to get any modification of existing law, there 
a change is no sooner thought of than steps are made to 
bring it, if possible, into effect. Thus, although the use 
of alcohol for engines is of quite recent origin, we find 
that there are already two Bills before the Ways and 
Means Committee of which the object is to reduce the 
tax on denaturised spirit by so much that the selling 
price would fall to a point where the spirit might be used 
economically for the production of power. The makers 
of internal combustion engines are, moreover, receiving 
support from other industries, to wit, makers and users of 
all sorts of lacquers, into the composition of which 
methylated spirits enter very largely, and a memorial has 
been drawn up by a number of prominent manufacturers. 
This memorial points out that the tax of 2°07 dols. per 
gallon practically prohibits the use of ethyl-aleohol and 
sulphuric ether, and that hence nearly all American 
lacquers are made with fusel oil, the price of which has 
been quadrupled by the demand, which still continues to 
increase more rapidly than the supply. It then goes on 
to show that if the tax on ethyl-alcohol were reduced, a 
great deal more would be manufactured, and that as it 
could be used in place of fusel oil the price of the 
latter article would be still further reduced, the cost of 
lacquers could be lowered, and foreign markets captured. 
There seems a strong inclination on the part of the 
authorities to look favourably upon these and similar 
arguments, and the Ways and Means Committee has 
drafted a Bill designed to provide free methylated spirits, 
whilst effectually safeguarding the revenue. It is felt that 
one of the effects of reducing or removing the tax on 
grain spirits would be to put an end to illicit distilling, 
since that alluring art ec no longer offer rewards com- 
mensurate with the risks run. 








OBITUARY. 


MR. THOMAS URQUHART. 

Tuer death is announced, in his sixty-first year, at Delny 
Castle, Ross-shire, N.B., of Mr. Thomas Urquhart, for many 
years locomotive superintendent of the Grazin-Tsaritzin Rai)- 
way of South Russia. A3a youth, Mr. Urquhart served for 
a number of years in a small engineering works in his native 
shire, and in 1862 he finished his apprenticeship in the Port- 
Dundas Engine Works, Glasgow. He was employed there 
after for two years in the Clydebank Foundry, Finieston- 
street, Glasgow, and subsequently became a draughtsman in 
the Hydepark Engine Works. He was appointed by tie late 
Mr. Walter Montgomery Neilson, of Hydepark, to superintend 
and take charge of a large and important contract in connec- 
tion with a new railway in Russia, upon the completion of 
which he was appointed locomotive superintendent of the 
Grazin-Tsaritzin Railway. In 1874 Mr. Urquhart tried oil 
fuel for some of the engines under his charge, as a substitute 
for coal. The experiment proved successful, and the supply 
of oil residues becoming plentiful, solid fuel was gradually 
supplanted by liquid on the road, and in 1885 the whole of 
the engines on his system—143—were using nothing but 
petroleum fuel. Mr. Urquhart was the author of several 
works on engineering, heldtwo gold medallions from the conces- 
sioners in connection with the construction of two large 
railways, received two gold medals from the Russian Govern- 
ment for zealous services in railway engineering, and was a 
life member, with diploma, of the Institute of Civil Engineers. 
He was also a member of the Imperial Institute of the United 
Kingdom, the Colonies, and India, 








THE death is reported of Mr. John Jameson, a well-known New- 
castle consulting engineer. Mr. Jameson, who was formerly of the 
firm of Jameson and Schaeffer, had long experience in the engi- 
neering branches of the mineral industries. He introduced some 
years ago a by-product recovery coke oven, the details of which 
were read before the Iron and Steel Institute, and which was 
adopted by some Durham collieries, Mr. Jameson died at the age 
of 73. 








A CorRUGATED BOILER TUBE has been invented. The makers 
of this tube claim greater heating surface and a longer life than 
that of the ordinary straight tube ; also freedom from live sparks 
and leaky ends. The hot gases are retained longer with this tube 
than with the straight tube on account of the rotating motion 
induced by the spiral form of the tube. The tube is naturally 
elastic, due to its spiral form, which relieves the strain on the flue 
sheets, and prevents leakage at the flue ends. Tests made show 
that it will stretch Zin. in 16ft. before the elastic limit is exceeded. 
These tubes have been tried for five years on a number of 
American railways, and they have given satisfaction, 


RaILway Economies tN AMERICA, — The railroad authorities 
in the United States are extremely doubtful whether the total 
reduction in the working forces of all the railways in the country, 
due to the policy of retrenchment adopted, will reach much over 
75,000, while most of them think that the number of employés of 
all classes to be discharged will certainly be under- 100,000. 
According to the Wall Street Journal, a reduction of 100,000 would 
practically amount to cutting off 10 per cent. of the working 
forces, and the most conservative railway authorities consider that 
this is far too high, as the volume of freight and the number of 
passengers carried are said to be almost, if not quite, equal to the 
figures for last year. In 1902 the total amount paid out in wages 
to the 1,189, employé3 was £135,000,000, and if the number of 
men is cut down by 100,000 the railways will effect a saving of 





and the coupling up of the permanent way at each end 
wes completed by 10.80. Such a piece of work as this 


about £12,000,000 per annum. 
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machinery, taking up about one-half of it. This consists : J OF MECHANIC 
LITERATURE. mainly of fea Ps of jacks, winches, and cranes, THe Lee ae ve AMERICA eens 
the latter including examples of fixed and traversing ‘2 i z ; 
The Factory Manager and Accountant. By Horacr | cranes, from the simplest to the most elaborate con- (By our Special Correspondent.) 
vctaN ARNOLD. The Engineering Magazine. 1903. struction. No mention is, however, made of winding (Concluded from page 330.) 


Mr. ARNOLD has in many ways conferred a benefit upon 
both engineers and accountants in writing this book, 
which is a distinct advance upon “The Complete Cost- 
keeper.” Organisation, as applied to the smallest detail 
of factory operations, is recognised as being of the utmost 
importance; and Mr. Arnold shows that exactness in 
this direction does not necessarily mean great expense. 
It is cheaper to let the printers, with their machinery, do 
the work of subdivision through ruled and printed forms, 
all carefully considered and thoughtfully applied, each 
coming in its proper place, than to have directors, 
managers, foremen, and clerks, fussing about after matters 
of detail. System is all that is required to make any 
organisation, no matter how complex and minute in its 
application, the means of reducing labour and friction to 
an extent deemed incredible by those who look merely 
at forms and schedules without following up their 
functions. 

Mr. Arnold’s book deals with several branches of the 
engineering trade very diverse in their operations, so much 
so that the careful ‘study of the various systems leaves 
scarcely any phase of an engineer's business unprovided 
for, either directly or by suggestion. The methods of 
organisation, the superintendence and “ system” charts, 
and the many specimens of forms, with the explanation 
of their uses, offer suggestions which are of great value 
to commercial accountants who are charged with the 
duty of keeping their principals in close touch with 
operations and results; whilst they cannot fail to be 
equally useful to directors and managers of businesses 
which, begun in a small way, have grown more 
rapidly than the detail organisation, often causing over- 
lapping, duplication of work, and unnecessary shop and 
works expense, which can only be effectively controlled 
by being brought readily into review. The book, whilst 
professing to deal with accounts, obviously supposes that 
its students are fully conversant with the details of book- 
keeping, and understand how to bring the commercial 
ind manufacturing accounts into agreement. Indeed, in 
some respects this assumption of knowledge on the part 
of its readers is carried too far. Surely, such a book, 
professing to be so necessary—and there is necessity 
for u good book on factory system—and to teach so much 
might have found room to deal with general establish- 
ment charges, or on cost, and how to apportion the same. 
The absence of guidance on this point doubtless explains 
the omission of any reference to “depreciation,” ‘“ re- 
newals,” “ obsolescence,” and other matters which too 
frequently are overlooked, but which are of the utmost 
importance, particularly when keen competition is to be 
met. 

Up toa point the book is a very useful one—perhaps 
the most useful of its kind; but its limitations 
omissions, some of which have been indicated, make the 
reader who desires to deal with the whole question of 
costs up to stock or selling point lay it down with some 
disappointment. 


Hilfsbuch fiir den Maschinenbau. Von Fr. Freytac. Small 
8vo., pp. 1008, with 867 woodcuts and 6 plates. Berlin: 
J. Springer. 1904. Price 10 mks. cloth, 12 mks. flexible 
calf. 

In this volume the author, who is the Professor of 
Mechanical Engineering in the Government Technical 
Institute at Chemnitz in Saxony, has brought together 
a large and varied amount of information on the design 
and construction of machinery in such a manner that 
serving as a student’s text-book, it may be permanently 
valuable for reference purposes in the practical work of 
the drawing-office, or take a middle place between the 
mere collections of rules and formule on the one hand, 
and the more elaborate detailed works dealing with special 
classes of machinery on the other. With the large 
amount of material already available, we could scarcely 
look for much new or original matter in the text, and its 
value, therefore, must be considered with reference to the 
quality and arrangement of the selection made, and in 
these points the work seems to be highly commendable. 
The work is divided into seven sections, the first under the 
heading Mathematics, giving the usual collection of tables 
of powers, roots, squares, logarithms, &c., and the 
trigonometrical ratios, simple geometrical rules, the con- 
struction of curves, and similar matters, which although 
convenient, seem scarcely necessary. The space taken 
up, however, only 35 pages, is not large. 

The second section, on Elasticity and Strength of 
Materials, is a careful abstract from the huge work of 
Professor C. von Bach, and gives in seventeen pages in 
convenient and condensed form the principal data 
relating to the strength of heavy springs and cylindrical 
and spherical vessels. The third, and probably the most 
useful section of the volume, covering nearly 400 pages, 
describes the elements of machinery, such as fastenings, 
rotating and reciprocating moving parts, method of 
transferring rectilinear to rotary motion and the reverse, 


regulators, parts of lifting machines, elements of 
machines for fluid transmission, ropes, chains, and 


other parts of lifting gear, and stop and brake arrange- 
ments. These general titles are subdivided into 
numerous sub-headings, which, while they appear as 
headlines to the pages, are not recegnised in the table 
of contents. The treatment of the different subjects is, 
however, very satisfactory, the illustrations being sup- 
plied on a very lavish scale, and in their selection care 
has been taken to keep them up to the standard of the 
best modern practice. 

_ The fourth section, on Working Machines, is divided 
into three parts, under the heading of load-lifting 
machines, fluid-lifting machines, and air compressors 
and blowers. It occupies about 150 pages, which are, 
however, unequally distributed, the first, ‘on lifting 


and | 





machinery, which seems to be a somewhat arbitrary 
limitation of the subject. The remainder of the section 
is about equally divided between pumps, both recipro- 
cating and centrifugal, and fan blowers and compressors. 
Examples of high-speed electric-driven plunger pumps 
figure largely among the illustrations. 

In the fifth section, Prime Movers are considered under 
the heads of steam engines, boilers, hydraulic motor and 
internal combustion engines, the first of these being 
preceded by a carefully written introduction on the 
physical properties of steam, and the second by a similar 
one giving the fundamental principles of the mechanics 
of fluids. The descriptions of steam engines and their 
valve gears include a fairly representative series of 
modern forms, although almost exclusively of German 


| types, the Corliss form being notably absent, and the 


same may be said in regard to steam generators, the 
subject of water-tube boilers being very slightly treated. 
There is a useful section on steam turbines, both the 
Laval and Parsons forms of construction being the sub- 
ject of careful analytical descriptions. The use of the 
indicator and the method of reducing indicator diagrams 
is very thoroughly gone into. 

In the Hydraulic ‘section the author has obtained the 
co-operation of a colleague, Professor Gerlach, who has 
supplied very full descriptions of the modern form of 
turbines and impact wheels. Among these are included 
a notice of the large turbines of the Glomran Power 
Works in Norway. The method of carrying out friction 
brake trials on high-speed hydraulic motors is also fully 
gone into. We do not, however, find any notice of water 
pressure engines, hydraulic presses, and similar applica- 
tions of water at high pressure, which seems to be a 
notable omission in so complete a book. 

The final part of the section, on prime movers, includes 
a good sketch of the theory of combustion motors, the 
methods of computing the thermal value of power gas, de- 
scriptions of several kinds of power gas producers, both of 
pressure and suction types, and of the leading forms of 
motor, those of the Otto Company and Messrs. Kérting 
Brothers being prominently represented. In petroleum 
motors the Diesel engine is fully described, and, finally, 
some forms of benzine motors are briefly noticed. 

Following the mechanical part, which extends to page 
914, an interesting summary of the leading principles of 
building construction, as applied to mechanical and other 
industrial works, is given by another colleague of the 
author, Professor Wagner, and the volume ends with a 
series of tables and extracts from the German Patent- 
office regulations and other administrative matters of 
local interest.- In conclusion, we have to express our 
opinion of the high quality of the work, and we hope that 
the author may be adequately rewarded for the labour 
expended upon it, but we wish that he had been a little 
more generous in the table of contents and index, which 
are planned on an extremely narrow scale, having regard 
to the wea!th of matter in the text. 


SHORT NOTICES. 


The Mid-Tyne Link. A magazine conducted by the staffs of 
Swan, Hunter, and Wigham Richardson, Limited ; the Wallsend 
slipway and Engineering Company, Limited; and the North- 
Eastern Marine Engineering Company, Limited. Edited by A. G. 
Hood. Price 6d.—‘‘ For some time past it has been felt that, in 
connection with the ever-extending shipbuilding, marine engineer- 
ing, and kindred industries of Wallsend and neighbourhood, there 
was room for an illustrated magazine, devoted to the doings at the 
various establishments, and, in short, to all matters of general 
interest to the industrial and commercial community of the 
district.” These are the opening lines of the introduction of this 
little magazine, and they sufficiently explain the reason of its 
existence. It is obviously a periodical following much the same 
lines as the Thames Ironworks Gazette. We wish it all the success 
that its first number seems to promise. It is to be published about 
four times a year. 

The Naval Pocket-book. By Sir W. Laird Clowes, with numerous 
plans, corrected to March 20th, with addenda to May 10th, 1904. 
London: W. Thacker and Co. Price 7s. 6d. net.—The contents 
of this useful little book consists of the following :—The navies of 
the world, being a list of battleships, cruisers, gunboats, torpedo 
boats, and torpedo boat destroyers, harbour, hospital, training, 
and subsidiary vessels, together with details of displacement, 
armament, protection, engines, coal capacity, &c., a history of 
the submarine, notes on torpedoes, list of dry docks, personnel 
of the leading navies, plans of ships, tables for conversion of 
measures, trial trip tables, steam trials, and an index of ships 
by name. With the present volume Sir Wm. Laird Clowes has 
resumed active editorship. 

Pocket-book of Useful Formule and Memoranda Sor Oivil and 
Mechanical Engineers. By Sir Guilford L. Molesworth, K.C.I.E., 
and Henry Bridges Molesworth. Twenty-fifth edition, with an 
electrical supplement by Walter H. Molesworth. London: E. 
and F. N. Spon, Limited. Price 6s.—This pocket-book has teen 
so long before the public, and has proved itself so universally use- 
ful, that it needs no word of commendation from us. 





BOOKS RECEIVED. 


Notes on Steel Concrete. By Major J. Winn, R.E. Chatham: 
W. and J. Mackay and Co., Limited. 1903. 
Elementary Manual on Steam and the Steam Engine. By Andrew 


London: Chas. Griffin and Co., Limited. 
By E. 0. Mawson and 
Son. 1904. 


Jamieson. 

Pioneer Lrrigction and Light Railways. 
E. R. Calthrop. London: Crosby Lockwood and 
10s, 6d. net. 

The Junior Institution of Engineers. Record of Transactions. 
Vol. xiii. 1902-1903. Edited by Walter T. Dunn. London: 
Percival Marshall and Co. 1904. 

Nauticus, Jahrbuch fiir Deutschlands Seeinteressen. Mit Tafeln, 
Abbildungen und 3 Karten. Berlin: E. 8, Mittler and Sohn. 
Preis, M. 5-50, kart. M. 6-10, geb. M. 6-80. 

International Exhibition at St. Louis, 1904. Department C. 
Liberal Arts, Catalogue of British Exhibits classified under Group 23. 
Chemical and Pharmaceutical Arts. Issued by the Royal Com- 
mission. 

Das elektrische Bogenlicht, seine Entwicklung und seine physika- 
lischen Grundlagen. Von Walther Biegon von Czudnochowski, 
Ingenieur. Mit 14 Abbildungen im Text und 42 Tabellen. 
Leipzig: Veriag von 8. Hirzel. 1904. 





Continuinc from our last issue our account of the 
fourth session of the convention, we give in abstract Mr. 
William T. Flint’s paper on “ Commercial Gas Engine 
Testing and Proposed Standard of Comparison.” 

In this paper the author, after showing the disadvaa- 
tages of the cubic foot of gas per brake horse-power basis 
of comparison, maintains that a thermal basis should be 
taken instead. This is already very largely done in 
England, and was always strongly advocated by the late 
Mr. Bryan Donkin. 

PowER OF GAs ENGINES. 

The maximum power of a given gas engine depends on the 

number of British thermal units it can take in per minute, and on 
the percentage of this heat which it can turn into brake horse 
ower. 
: With engines of about 10 brake horse-power per cylinder and 
larger, there is but little variation in the efficiency of similar 
engines, which may be attributed to the size. The consequence of 
this is that the power of gas engines of the four-stroke cycle type 
varies almost in proportion as their suction displacement, and some 
one size of engine may be taken as a standard to which to reduce 
the figures obtained on other engines. The curves thus obtained 
from the results of tests on many sizes of engines are mutually 
comparable. They furnish a basis for predicting what still other 
sizes of engines, not yet tested, may be expected to do. 

The results of tests on a large number of similar engines using 
natural gas for fuel have shown that every 345 cubic feet mixture 
displacement per minute will give in the neighbourhood of 115 
maximum brake horse-power, or 100 rated brake horse-power. 

The above displacement is figured from the area of the piston, 
length of stroke, and the greatest number of charges per minute at 
full load speed, and furnishes the data upon which it is proposed 
herein to establish a basis of comparison. 

The British thermal units per brake horse-power hour for any 
load may be obtained by dividing the British thermal units reading 
by the corresponding brake horse-power reading. This is particu- 
larly simple at the 100 horse-power load when it simply means 
pointing off two piaces of the British thermal units reading. 

Tests plotted in this way show up graphically the relation 
between the power developed per unit of mixture displacement 
in different engines, as well as the relative economy in gas con- 
sumption. 

By plotting in this manner, the results of a large number of tests 
of gas engines, a manufacturer can ascertain the characteristic 
British thermal units brake-horse-power curve for each size and 
type, and from these can predict what new sizes can do. Expe- 
rience teaches that when reduced to a common basis, there is but 
little more variation between the curves for similar engines of 
different sizes than between individual engines of the same size. 
There are so many factors influencing the exact location of the 
curves in question, that under commercial conditions, a good many 
tests have to be run before safe average curves can be drawn. For 
this reason it is most helpful to be able to readily and intelligently 
compare the results of different sizes, to the end that the experience 
gained on a size of which many engines have been built may be 
ntilised in criticising the performance of a new size. 

The discussion was opened by M. Mathot, of Belgium, 
who considered the gas engine as a powerful opponent 
or rival of the steam engine and the steam turbine. 
In Europe, he said, there has been a great development 
in the last four or five years with engines fed by blast 
furnaces, or by special producer plants, and there are now 
engines of about 200,000 horse-power at work in sizes of 
5 horse-power to 2000 horse-power. 

Mr. Edward J. Chambers, of Wolverhampton, said that 
he was a thorough convert to the use of the gas engine, 
and laughingly assumed to pity those who were “ wasting 
their time” in discussing the relative merits of steam 
engines and electric motors. After describing the 
development of his works, which he has re-built three 
times, he described his experience with gas engines, 
beginning, some ten years ago, with three small engines 
and a Dowson gas plant. Now he has powerful engines, 
each with an indicator attached, and his rule is to take a 
diagram at every run of four hours and when the engine 
is at full load. 

This closed the session, and the afternoon was devoted 
to trips to the stock yards and packing houses, and to 
the new steam-turbine generating station of the Common- 
wealth Electric Company. Some of the members also 
visited the telephone tunnels, with their miniature 
system of electric railways for goods, coal, and mails. 
In the evening there was a reception at the Art Institute, 
tendered by the local members of the American Society 
of Mechanical Engineers. The reception was held in 
the picture galleries, and refreshments were served in the 
new statuary hall. 

The closing session was held on Friday morning, June 
8rd, in the lecture hall of Lewis Institute. The first 
paper presented was by Mr. W. Campbell, on “ The 
Effects of Strain and of Annealing.” The illustrations, 
representing micro-photographs of sections of metal, were 
shown by lantern views upon a screen. 

This paper is principally of value in respect of the con- 
firmation it gives to recent views on the composition of 
metals and alloys. The summary with which it con- 
cludes is given below :— 

STRAINS AND ANNEALING, 

In the above examples is given additional evidence of what has 
been pointed out by others, that when a metal reaches its freezing 
point it begins to erystallise out from a number of points or 
centres. Dendrites grow from these centres and continue to grow 
until they meet others, when their growth is obstructed. The 
more rapidly a metal cools past its freezing point the more 
numerous will be the centres of crystallisation, and, therefore, the 
smaller will be the s‘ructure. The dendrites continue to grow 
until the whole mass becomes solid in the form of irregularly 
bounded crystals or grains whose orientation varies from grain to 
grain. In the case of impure metals the dendrites which first 
crystallise out are usually purer than the mother-liquor, which 
freezes at a lower temperature. As a rule equilibrium is not 
established, and so the dendrites vary in composition from centre 
to outside, hence their structure is revealed when a section is 
etched. Again, as a rule, the metal contracts during solidifica- 
tion, and so the mother-liquor sinks beneath the surface, leaving 
the dendrites standing out in slight relief. These primary grains 
or crystals are built up of smaller or secondary grains which are 
revealed in etching. They may be compared with the crystals of 
calcite in a crystalline limestone which break up into small rhombs 
due to their rhombohedral cleavage, or with the crystals in 
massive galena which break up into cubes because of their cubic 
cleavage. 

The effect of strain is to produce a parallel slipping along 
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definite directions, usually related to the orientation of the 
primary crystals and also to the direction of strain, In some cases 
the effect is seen in the formation of one or more systems of 
parallel slip lines, in others in the production of systems of parallel 
twining. As Ewing and Rosenhain have pointed out, the first 
slip lines are perpendicular to the direction of straining, whereas 
further straining produces other systems. When the strain has 
been severe, as, for instance, by rolling or hammering, the large 
primary crystals are broken down and a finer crystallisation takes 
their place ; the greater the mechanical work upon the metal the 
finer the resulting crystallisation. 

Annealing causes the fine crystallisation to rearrange itself, and 
produces the growth of crystals, whose size apparently de 
some extent both on the time and temperature of annealing and 
the thickness of the metal. In the case of lead and tin this 
arrangement was noticed to take place at ordinary temperatures, 
but, of course, very slowly indeed. 


A paper on “Cast Iron Composition, 
Specifications,” was read by Mr. W. J. Ke 

This is a valuable paper on the whole subject of the 
composition of cast iron and its tests. It includes the 
following: 

At the appointment of a Committee by the International 


Strength, and 
p- 


Association for Testing Materials at Zurich in 1895, the charge | 
was :—‘‘On the basis of existing specifications to seek methods | 


and means for the introduction of international specifications for 

testing and inspecting iron and steel of all kinds.” _The secretary 

of the American section of the Committee on Cast Iron says that 
the ‘‘ Committees began to collect information on existing methods 
and to formulate specifications based thereon as far as possible, 
the final results being intended to represent the best American 
practice at the present time.” 

The following are submitted as desirable by the various Com- 
mittees :— 

General gray tron castings and method 0) testing.—Chemical 
properties.— 

Per cent. 

Light castings sulphur not over .. <n” ae 
Medium ,, es ALS AVS Ss i 
Heavy ” a. on Se ae ee 

/-jfinition.—Lig ht castings are those less than jin. thick. Heavy 

castings more than 2in. thick. Medium all between. 

Physical properties,—Transeerse test,—The minimum breaking 


Heat Balance ¢ 


B.T. 

1,355 
airexcess  ... . ee 448 
latent heat ... ... 502 
unburned coalin pan... 132 
1,992 

292 


Loss per pound of coal due to products of combustion 


unburned coal] out stack 
n 


radiation, Xe. oat ace 11 
7,066 


71,898 1100-00 | 12,265 


Heat used in evaporation... 


Total heat supplied ... 


strength of the ‘‘ Arbitration Bar”—1}in. diameter—under trans- 
verse load shall not be under :— 

Lb. 
nn are eer oy ens 
Medium ,, Ee ee get Oe 
Heavy = ee ay fr ee “7 ee wef eee 

In no case shall the deflection be under -10 of an inch. 

Tex sile test not less than: 

Lb. per sq. i 
ae eran ae ar ae 
NR as cI cw el ite uma Wise") Ss 21,000 
Beavy ee ee se ee 

Two sets of round bars ]}in. diameter shall be cast from each 
heat, one set from the first and the other set from the last iron 
going into the castings. The transverse test shall be made on all 
the bars cast with supports 12in. apart, load applied at the 
middle. One bar of every two of each set made must meet 
requirements, 

American Foundrymen’s Association proposed specitication.—Light 
and medium weight castings silicon 1-75 per cent. and up, test 
bars 1sin. diameter. 

Heavy castings silicon 1-50 to 2-00 per cent.. test bars 2in. 
diameter 

Chilling irons silicon below 1-00 per cent., test bar 2hin. 
diameter. . 

No specification for strength. 

Pipe castings, no chemical specification given. 

Physical test.—Test bar 2in. wide, lin. deep, supports 24in. 
apart and loaded at centre. For pipe 12in. diameter and less, 
breaking ioad 1900 lb. with not less than 30in. deflection. 

For pipe larger than 12in., load 2000 lb. with deflection not less 
than -32in. The test shall be based upon the average result of 
three test bars. 

Locomotive cylinders.—Chemical properties. 

Per ceut. 
from 1-25 to 1-75 
not over -90 


Silicon.. .. 
Phosphorus 
Sulphur ea) Pawns Sap ea ae c “10 

Physical properties.—‘ Arbitration test bar,” lin. diameter, 
supports 12in, apart, strength not less than 2700 lb., deflection not | 
less than -O8in. One test bar for each cylinder. Acceptance or 
rejection in case of dispute based on chemical analysis. 

Malteahle castings.—Chemical propertics.—Sulphur not over -06, 
phosphorus not over -225, 

Physical properties,—Standard test bar lin, square, supports 
12in. apert transverse strength after annealing not less than 
3000 lb., deflection at least Jin. Tensile strength, the same size of 
bar, not less than 42,000 Ib. per square inch. 

The author remarks that the chemical properties for each kind 
of casting should be specified. A small variation in silicon will 
make castings either too hard or too porous. The general founder 
should be instructed on these questions. The sulphurs of the 
Committee for general grey iron casting are too high. 

Mr. E.J. Chambers, of Wolverhampton, did not approve 
of the suggestion to use round test bars, especially as cast 
iron is usually made in rectangular forms. While he believed 
in using analyses of pig iron, he did not think these should be 
used exclusively in- preparing mixtures. Mr. L. W. 
Crosta, of Nottingham, said that in England the test bars 
are usually 2in. by 2in. square, on supports 8ft. apart. 
Mr. Keep remarked that the standard test bar of the 
American Waterworks Association is 2in. by lin., set on 
edge on supports 2ft. apart, so that its depth is 2in. 

Mr. Harrington Emerson did not approve of test bars 
of round section or cast vertically. He stated that 
having been called in to suggest improvements and 
economies in a certain plant, he examined the foundry, 





nds to | 


No, 230. No, % 


| mann (student). 


| and at first came to the conclusion that no improvement 
| could be effected there. But, on taking time records of 
| Operations in the machine shop, it was found that certain 
| operations could not be performed in the time allowed, 
owing to the variable quality of the iron from the foundry. 
This practically increased the cost of castings about £2 
per ton, and it was found that by introducing improve- 
| ments which resulted in producing a uniformly good 
quality of iron, a saving of £8600 a year could be 
effected. 
A paper by Mr. J. T. Nicholson, on “ Experiments with 
|a Lathe-Tool Dynamometer,” was next read by Mr. 
| Daniel Adamson, of Manchester. This paper has already 
| appeared in our issues of June 10th, 17th, and 24th. The 
| discussion was opened by Mr. Wicksteed, of Leeds, who 
| referred to the remarkable exhibit of tool steel made at the 
| Paris Exhibition of 1900 by Messrs. Taylorand White, ofthe 
| Bethlehem Steel Company, U.S.A. Mr. Pilton referred 
| to the fact that many lathes are not strong enough or run 
| at sufficiently high speed to enable them to use the 
| new steels to advantage. 
Three papers on tests of locomotives were then read, 
| one referring to running tests made on the line, and the 
| others referring to tests made with the engines mounted 
on special testing plants. There was little or no dis- 
cussion. The papers were as follows:— Road Tests of 
Consolidation— Eight-coupled—Goods Locomotives,” by 
Mr. E. A. Hitchcock ; ‘‘ Locomotive Testing Plants,” Pro- 
fessor W. F. M. Goss; “ Locomotive Testing Plant of the 
Great Western Railway,” by Mr. G. J. Churchward. The 
first of these gives the results of tests made by students 
in mechanical engineering of Ohio State University with 
ten-wheel consolidated type locomotives made by Brooks 
and Baldwin. The preparations for the tests were of the 
most thorough nature, and the main feature of interest in 
the results is the summing up of the heat balances. 
These we abstract from the great quantity of figures 
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Locomotives, 


First set of tests. Second set of tests, 
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12-13 1,612 
3-31 520 
3-64 478 
1-21 
14-27 
2-47 
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13,394 100-00 

Engine No. 230 was by Brooks, the other by Baldwin. 
The total weight of the first was 150,500 lb., of the second 
145,740 lb., the grate areas 31°08 and 30:1 square feet 
and the total heating surfaces 1880°5 and 1886°7 square 
feet respectively. Commenting on these figures, the 
author observes :—‘‘ The greatest loss, as shown by the 
several heat balances, is that due to combustible matter 
passing out the stack. This is dependent upon many 
conditions—that is, kind and condition of coal, intensity 
of draught, single or double exhaust nozzle, number of 
starts and stops, kc. Trials 1 and 3, giving respectively 
16°73 per cent. and 12°95 per cent., are with single and 
double exhaust nozzles and a free-burning, non-coking 
coal, while trials 4 and 5, with same locomotive and 
having single exhaust nozzle and a coking coal, gave 
respectively 14°27 per cent. and 10°98 per cent.” 

Professor Goss’s paper we hope to deal with later; the 
substance of Mr. Churchward's has already appeared— 
see THE ENGINEER for April 22nd. 

After a brief address by Judge Koblsaat, of the United 
States Courts, who is President of the Lewis Institute, a 
series of resolutions of thanks to the various entertainers 
and hosts was passed, and the meeting adjourned. Lunch 
was served at the Institute, and in the afternoon a special 
train took a large party of visitors to the Chicago Drainage 
Canal, and to the great goods sorting and clearing yards 


VIBRATION OF RAILWAY VEHICLES. 


Tue steady and inevitable increase of the railway traffic iy 
all parts of the world has rendered it imperative that some 
system should be devised for the periodic and rapid inspection 
of roadbeds. Trains are now much heavier, faster, and more 
frequent than they used to be; the schedule speed has in. 
creased not only on account of the suppression of stoppages, 
the improvements in signalling methods, and in the profile 
of the line, by which obligatory slackenings in speed are 
rendered less frequent, but also by a general improvement in 
the scale of speeds adopted, and the increased length of the 
sections of the line on which the maximum speed is main, 
tained. A speed approaching 74 miles an hour is now fairly 
common in actual practice, not only down inclines, but also 
on the level; whereas it was realised formerly only with 
comparatively light trains going downhill. 

Under these circumstances a very severe stress is imposed 
on the line, and it has become necessary not only to ensure the 
perfect stability of the road bed, but also to see that it is kept 
as nearly as possible in a state satisfactory to the conditions 
which should be observed for the safety and comfort of passen- 
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gers. A study of what may be called the ‘* secondary *' move- 
ments of a car running on the line affords the best means for 
ascertaining the state of the road bed. It is easy to see that 
the same vehicle will behave differently on different lines, and 
that a comparison of the results obtained on each will to some 
extent reveal the defects of these lines. But the information 
thus obtained will be rather superficial, and will lack pre 
cision, as owing to the play between the flanges of the wheels 
and the railheads, the vehicle will not adapt itself exactly tu 
the shape of the track ; it may be influenced always in the 
same manner by horizontal shocks, but it will respond very 
irregularly to the ups and downs of the road bed, due to 
faults in the profile, on account of the varying manner in 
which it approaches and overcomes these obstacles. We 
propose to give a short account of a new method* by which a 
full and minute report can be drawn of the state of the line, 
and of the technical conditions observed when it was laid 
down. Ifthe same speed could be maintained in every trial, 
then experiments by this method could be carried on in ideal 
conditions, but, unfortunately, this would imply special trains, 
and all the consequent expense and hindrance to the traffic. 

The secondary movements observed in the experimental 
vehicle would evidently not be relative movements of organs 
or elements paired to each other in an invariable manner; the 
study of such movements belongs to the province of theo- 
retical kinematics, their determination is a matter of 
geometry, and results from the way in which the system is 
guided, and experiment would throw no light on their nature. 
What we are concerned with here is the study of irregular 
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movements which defy analysis, but whc«se experimental 





of the Chicago Union Transfer Railway. 

In the evening about six hundred members and guests 
attended a special concert by the Thomas Orchestra in 
the Auditorium Theatre. In addition to the excursions 
already noted, there were special excursions and drives 
provided for the ladies of the party during the morn- 
ings, when the members were in attendance at the 
meetings. 

On June 5th most of the British visitors left for the 
St. Louis Exhibition on a special train on the Chicago 
and Alton Railway. 








THE INSTITUTION OF MINING AND METALLURGY.—The tenth 
ordinary meeting of the thirteenth session of the Institution of 
Mining and Metallurgy will be held at the rooms of the Geological 
Society, Burlington House, Piccadilly, London, W., on Thursday, 
July 21st, 1904, at 8 o'clock p.m. The following papers will be 
discussed :—(1) ‘‘ Notes on the Crib-setting of a Deep Level Shaft,” 
by H. D. Griffiths (member); adjourned discussion. (2) ‘ The 
Diamond Placers of the Vaal River, South Africa,” by F. E. Coe 
(member). (3) ‘‘On a Simple Method of Colouring Photographs 
for Technical Purposes ”—illustrated by lantern slides—by T. R. 
Archbold (member). (4) ‘‘The Microscope as an aid in Copper 
Refining ”— illustrated by lantern slides—by H. Nestor-Schnur- 
(5) ‘* A Graphic Method for the Computation of 
Blast Furnace Charges,” by C. O. Bannister, A.R.S.M. (6) ‘‘ The 
Occurrence of Platinum in Wollastonite, on the Island of Sumatra, 
Netherlands East Indies,” by L. Hundeshagen (member). A 
memorandum on the subject of miners’ phthisis will be issued by 
the Council at an early date, together with the paper by 
Dr. Haldane and Mr. Thomas, and the complete discussion 















































observation may, as will be shown, lead to definite an‘ 
practical results. Such are, for instance :— 

The variations in the sag of a plate spring. 

The two horizontal movements of an axle relatively to the 
frame. 

The oscillations of an engine-truck equaliser, buffer, draw- 
bar, &e. 

The two movements relatively to the frame of the ‘;. 4 
truck cross-sleeper, rotation about a pivot, and lateral dis 
placement. 

The play of a journal in its bearings. 

The relative movements of the associated buffers cf two 
coupled vehicles. 

The study of these movements can always be reduced to 
that of the variations in the distance between two points, i.e., 
to the measurements of linear oscillations. From this is 
derived the name “linear explorer’’ given to an instrument 
which will be described later. In addition to these movements, 
others arise which are the result of shocks or collisions be- 
tween coupled vehicles, or between vehicles and line ; they are 
measured by the momentum acquired by the moving mass or 
masses before impact, and this can be measured by another 
apparatus, which we will call ‘‘ ballistic explorer.’’ The indica- 
tions of the instruments must necessarily be transmitted to 
where the operator stands, who can thus compare movements 
observed by different instruments at different points at the 
sametime. The system will therefore comprise three esential 
organs :—(1) The explorers, which are mounted directly on the 
moving parts under experiment. (2) The recording instru- 
ments under the control ofthe operator. (3) The connecticns 
between the explorers and the registering instruments. 
Marey’s pneumatic system of transmission, which is the one 





* The inventor of this method is M. Sabouret, chief-engineer of the 
Western Railway of France, and the experiments were made on this 
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company’s lines, under the personal supervision of the inventor. 
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adopted in this case, consists essentially of two small brass 
drums closed by rubber diaphragms, and connected by a 
tube. Any displacement of the centre of the membrane of 
the exploring drum produces a proportionate displacement of 
the centre of the registering drum, which is amplified by a 
lever «” P—Fig. 1—and recorded by a style P on a moving 
chart F. The sensibility of the system can be easily varied 
according to the amplitude of 
the movements to be measured 
py varying the diameter of the 
drums and the length of the 
levers. Of course, the system 
does not apply to all kinds of 
thovements, very quick -ones 
extinguish all sensibility in the 
apparatus through the inertia 
of the air, membrane, and 
levers, and with slow move- 
ments temperature introduces 
an error by no means negligi- 
ble, but which can, however, be 
eliminated by a special method 
described hereafter. Luckily, 
the oscillations in railway 
cars are just suitable for this 
method, the importance of the 
masses brought into play pro- 
hibiting any fast movement. 
Experience has shown that the 
period of these oscillations is 
never inferior to }th sec.—a 
good frequency for the instru- 
ments, even with 15 or 20metres 
of pneumatic tubing. Smoked 





ring simultaneously or nearly so, a great advantage, for 
instance, in the case of lateral and longitudinal movements. 
If, on the contrary, there are two registering drums con- 
nected to one exploring drum, then two curves are obtained 
which can be utilised in the following manner :—Usually a 
slow-moving chart is employed, but if a quick one be used in 
addition to the former, certain peculiarities of the studied 
movements, revealed by the former, can be inspected on the 
latter. The second recorder may then be endowed with 
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greater sensibility, and fitted with a style moving over smoked 
paper. The two drums and the tubes together constitute a 
closed space, which is extremely sensitive to variations in 
temperature. In general these are very slow compared to the 
observed movements, and it is sufficient to bring back the 
style to zero by making the tube communicate with the 
atmosphere. When desired this perturbing influence can be 
eliminated by having recourse to Hervé Mangon’s differential 
device—Fig. 5—in which the oscillating point acts on two 
conjugated exploring drums, whose tubes, of equal length, 
and kept close to each other, terminate at two registering 








paper, which would be indis- 





| 
pensable with movements of = L 
shorter period, can in this case sean ‘A 
be replaced by ordinary paper —{ es IN y 


and ink. 

Suppose we have two explor- 
ing drums A and B—Fig. 2— : I 
situated at two different points, with their respective tubes 
merged into one single tube connected to the registering drum, 
this instrument will at any time record the algebraical sum of 
the displacements of points aand 6. If the observed displace- 
ments are, for instance, those of the two extremities m and 
i! of an axle, relatively to the axle-guard, the algebraical 


its original position after each jerk, and the system super- 
poses its own oscillation and becomes utterly useless. But 
the result is quite different when the pendulum is damped by 
an abutment K, which it can leave in one direction only— 
Fig. 8. When Q comes against B! the pendulum is impelled 
this time by the abutment, and is driven towards M' with 
the velocity possessed by the system at the moment of the 
shock ; it being admitted, however, that during the very short 
interval preceding the shock this velocity has undergone no 
diminution which would have disconnected the pendulum 
from its abutment. We will show later that experiment 
confirms this hypothesis. The amplitude of the pendulum 
thus propelled measures now the velocity of the system at the 
moment of the shock, provided that the return of the system 
is not instantaneous and that the pendulum has attained the 
extremity of its amplitude before this begins, failing which 
the axis of the pendulum is displaced, and this combined with 
the effects of inertia increases the period and the amplitude 
of the oscillation, which no longer measures the shock. 
Experiment alone could afford information as to whether in 
actual conditions of practice the system stops for a sufticiently 
long time after the shock. The observations made during 
the first trials prove that this is the case when the regulation of 
the pendulum is properly attended to, which is an easy matter. 
When the pendulum is too slow oscillations of the form 
illustrated in Diagrams 1 to 4 of Fig. 9 are observed, which 
are easy to interpret. Form 1 occurs when the pendulum 
had completed its double oscillation to and fro before the 
system had begun to recoil; form 2 shows that the 
pendulum was descending, form 3 that it had reached 
its highest point, and form 4 that it was still ascend- 
ing at the moment of recoil. Thus forms 1 and 2 
are correct and forms 3 and 4 are erroneous. To obtain 
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Fig. 7 
sum of these horizontal displacements m 1! 
study of the convergency of the axles in curves. 


tions of the total load on the 
axle. The following is another 
example :—Consider a spring 
ab—Fig. 4—carrying on one of 
Its extremities an equaliser, 
when «b moves to a b! the real 
variation of sag of this spring 
'S not ¢ c!, for during this \S 
movement point b has moved 
to b'. Now, if we assimilate 
the curvilinear triangle ab! 
to a rectilinear triangle, which 
's possible without appreciable 
error, it becomes evident that 
the displacement of point c \ 
nust be diminished by one-half \ 
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bf bd! in order to get the \ 
orrect variation cc! — b 51/2. y. 
his quantity can be measured a 
with ease and accuracy by com- 
ining two explorers—one at c, 
heastiring cc!, the other at b, 
leasuring 61/2, To take this subtractive displacement 
nto account one need only reverse the mounting of the latter 
trum relatively to the former, and reduce its indications by 
one-half by a suitable arrangement of levers. We can thus 
pccurately’ regigter the coincidence of two movements occur- 
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nn! measures 
the angular deviation of the axle “relatively to the frame. 
This experiment is of great interest in connection with -the 
When 
adapted to the two springs of an axle—for instance, the front 
axle of a locomotive—the same method will give the varia- 

















drums. Such a system will evidently be insensible to varia- 
tions in temperature. 

The linear explorer consists essentially of a lever A—Fig. 6 

fulcrummed to a frame; two similar pneumatic drums T 
and T! have membranes which are joined at the centre by a 
small connecting-rod to the lever L. Any angular displace- 
ment of the lever produces air pressure in one of the drums, 
and a corresponding depression in the other. If the tubes 
proceeding from the two drums be joined, and taken to one 
single registering drum, no motion of any kind is recorded, 
whatever movement may be impressed on the exploring lever, 
which proves that within ordinary limits the displacements 
of the recorder remain similar to those of the explorer, 
whether positive or negative, and evidences the very great 
precision of the method for small movements. The drums 
T and T! are truncated brass cones, the large bases of which 
are closed by a rubber membrane. Each drum is enclosed in 
a box having lugs for fixing it on the organ under experiment. 
The point whose oscillations are to be studied is connected 
by a rod L to the extremity of the lever. According to the 
amplitude of these O A is lengthened more or less by supple- 
mentary screwed rods. One drum only is utilised when an 
isolated movement is being observed, the other comes into 
use when it is desired to record one movement simultaneously 
with a second, or when the errors introduced by temperature 
must needs be compensated in the manner indicated above. 

The ballistic explorer is constituted by two pendulums P 
and P'—Fig. 7—which, when at rest, are jammed against the 
framework B, to which they are suspended by axes Oand O! by 
a spring. If this framework be suddenly jerked from left to 
right and as suddenly brought toa standstill, P is projected to 
the right, its weight andaspring causing it toreturn and strike 
an abutment which damps the amplitude of the oscillation, 
measuring within certain limits the speed acquired by the 
frame at the end of thejerk. Drum T transmits the deviation 
just as in the case of the linear explorer. The pendulum P! 
deals similarly with jerks in the opposite direction. An 
absolutely free pendulum like the one devised by Desdouit is 
well adapted for the study of slow oscillations such as arise 
in the direction of motion of the train, it would be useless 
for transversal vibrations, which are always very rapid and 
sudden. To observe these it would be necessary to damp the 
pendulum after each oscillation, as the following analysis 
shows. Consider a system Q—Fig. 8—oscillating between 
two abutments B and B! which it strikes alternately—e.g., 
lateral play between car and rails—and observe the move- 
ments of a free pendulum O. Suppose that the system 
strikes B! with a certain velocity, and that it remains jammed | | 
against B! after the shock. The pendulum, by reason of its 
inertia, lags to the left and at the shock is suddenly 
impelled to the right, its final amplitude depending on the 


BALLISTIC EXPLORER 


form 1 one need cnly employ a short pendulum, whose 
period is still further reduced by the action of a spring. 
Further, a heavy pendulum is preferable the better to over- 
come passive resistances. A glance at the graphics will also 
show that the system acquires its maximum velocity at the 
very moment of the shock, at least when observing large 
oscillations. If not, form 5 would be obtained, which never 
occurs in practice. 

The two pendulums may be accelerated by a spring com- 
mon to both, which is also useful for regulating their sensi- 
bility, according to the vehicle employed. A badly balanced 











Fig. 12 


ocomotive weuld give much larger amplitudes than a bogie 


truck car. 


When the vehicle is on a curve the centrifugal force must 


be exactly compensated by the superelevation of the outer 


final velocity of the system and the preceding variations of | rail; if not, the pendulum either adheres to its abutment, or 


velocity, the law of which is unknown. The matter is still 
further complicated by the fact that in practice’the shocks 





are too close in succession to allow the pendulum to revert to 


else leaves it and swings about—forms 6 and 7 of Fig. 10. 
very simple and ingenious contrivance realised by M. Dubois 
obviates this difficulty. 
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It is based on the observation that 
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the transversal movements produced by the combined centri- 
fugal force and superelevation are always much slower than 
movements due to shocks, consequently a damping system 
which does away with the first can leave the second unaltered. 
Accordingly, frame B, which supports the two bobs, is itself 
a pendular mass suspended by X to a second frame T, which 
can be placed on the floor of the car, and provided with level- 
ling screws? Two glycerine dashpots damp the slow oscilla- 
tions of T, which gradually and automatically takes the 


In addition to the six styles actuated by the drums, three 
other styles are employed to make marks on the paper; two 
of them are controlled by the clockwork movement, and one 
marks intervals of 15 seconds, while the other makes a mark 
at cach 250th revolution of the wheel. The third style, 
actuated by a rubber bottle, enables an operator surveying 
the line to make special marks at special points, such as 
milestones, stations, &c. A small wooden tablet, lying on 
top of the paper, affords a convenient rest for the hand when 
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Fig. 13—REGISTERING 


position of equilibrium balancing the two forces, and allow- 
ing the rapid oscillations of the two bobs to be registered 
without any trouble. This device works very satisfactorily. 

The registering organ is shown in Figs. 12and 13. A sheet 
of paper ‘34 cm. broad is unrolled horizontally from roller R, 
and wound on R,, which is not the driving roller, as its 
diameter varies with the length of rolled paper. R, and R, 


are fluted driving rollers controlled by clockwork H. Six 
receiving drums are arranged vertically in two rows: the 
inseribing styles are fitted with Richard pans and are 








INSTRUMENT 


it is desired to make personal inscriptions. The tubes are of 
thick rubber, 14 mm. outside and 7 mm. inside diameter. 
The recorder weighs 28 kilos., and the wooden board which 
supports it is ‘64 m. by -56 m. The whole is thus easily placed 
in any compartment. The ballistic and linear explorers 
weigh 6°5 kilos. and 4°2 kilos. respectively. 

The oscillations of vehicles are dependent both on the track 
and on the vehicles themselves, and their observation cat 
thus lead to a study of the track or of the rolling stock. 
When it is desired to compare different sections of the sam 
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actuated by vertical spindles and horizontal levers, by modi- 
fying whose length the amplitudes can be inscribed to any 
convenient scale. The clockwork movement which unroll 


the paper has two different escapements; the first, controlled 
by aspiral spring, produces displacements of the paper which 
are proportional to time (-12 m. per minute) ; the other, which 
18 proportional to space, is commanded by an electro-magnet 
which oscillates at each emission of a current produced by a 
cell, and broken at regular intervals by a circuit-breaker 
mounted on the axle. 


Fig. 


75. 


line, it is always best to use the same vehicle and to choose a 
stableand well-balanced car, so as to introduce as few perturb- 
ing elements as possible. The brakes must be removed, as they 
cause slipping of the wheels, and the style; alluded to above, 
which makes marks at every 250th revolution, would thus 
give erroneous indications. The speed and composition of 
the train must in every case be as identical as possible. 
We will confine curselves in this article to the results 
obtained when inspecting the line. : 
When horizontal or vertical movements are being registered 


by pendulums placed on the floor of the vehicle, the re-actions of 
the line are observed only after being damped by the suspen. 
sion springs and the elasticity of the vehicle considered as q 
whole. Experience has shown that more precise information 
is obtained by recording the movements which take plave jn 
the organs which are in actual contact with the line. A cap 
may be suspended either on axles simply or on bogie trucks, 
Fig. 14 illustrates results obtained with bogie trucks, 
Between the two axles of the bogie there is a horizontal cross. 
sleeper, to which the body of the car is pivoted. This cross. 
piece is suspended to the truck frame by rods and double 
plate springs, the frame itself resting on the two axles by four 
plate springs. In the experiments illustrated by Fig. 14 the 
two horizontal relative movements of the cross-piece were 
recorded, i.e.— 

(1) Its rotation relatively to the body of the car. 

(2) Transversal oscillations—that is, pendular moveients 
produced by shocks, which are analogous to those observed 
with the ballistic pendulum. 

Two linear explorers were mounted on the bogie truck of g 
large car weighing 30 tons, the recorder being placed in 
neighbouring compartment. The two diagrams of Fig, 14 
represent the indications given by the recorder on the <ame 
section of the line a little before and after kiloms. 169 and 170 
The upper curve gives the result for a train running 
successively at 71, 74, and 74 kiloms. an hour. The lower 
diagram gives the same results for a train running at the 
higher speeds of 82, 84, and 86 kiloms. per hour, thus making 
the lower curve shorter than the upper. In each diagram 
the upper curve indicates the rotation about the pivot Rh. th. 
other giving the amplitude of the displace about the 
piece, or C—Fig. 15—is a similar group of graphics on another 
section of the line and with different speeds. Fig. 16 wa 
taken while entering a station, a few moments before stop. 
ping. In every example the parts of the curves, which show 
pronounced perturbations or discontinuities, correspond to 
the movements of the car when crossing points or travel 
ling round curves. Fig. 16 was taken at the Havre Sta. 
tion when rounding the entrance curve and counter curve 
The dominant feature in these graphs is the absolute 
similarity of the observed movements during the two journeys; 
transversal oscillations are seen to increase in amplitude 
with the speed, whereas the other oscillations are much less 
influenced. Barring these differences, the characteristic 
details remain the same for each of the two trains, and th 
operator has before his eyes the handwriting, as it were, of the 
line, or at any rate a list of the defects of the profile ina hori- 
zontal plane. 

In order to note differences of level in the rail, especially 
the depressed parts, it would be sufticient to register the 
varying sag of an axle spring; preferably, in a three-axled 
vehicle, the middle axle should be chosen. Great precision 
would be obtained by experimenting, like Mr. Dudley, of New 
York, with a three-axled bogie truck without equalisers, and by 
measuring the vertical displacements of the middle axk 
relatively to the two end ones. It seems easy to apply this 
process to a two-axled bogie truck by simply adding a roller 
in contact with the rail and suspended to a rod fixed to the 
axle-boxes, 
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EFFICIENCY OF PRIME 


MOVERS. 
By C. V. Kerr, York, N.Y. 

A WATER wheel is credited with an efficiency depending upon 
the proportion of the potential energy of the waterfall available 
that is converted into mechanical energy. Questions as to height 
of source or subsequent fall to sea level are not considered. A 
wheel located midway on the length of a river is charged with a 
certain volume of water per second falling from the level of the 
forebay to that of the tail race.- The source of the river may be 
in the mountains hundreds of feet above the forebay, and_ the 
tail race may be many feet above sea level. That is the result of 
conditions imposed upon the engineer, and not the fault of the 
wheel. 

Steam expanding adiabatically works at the expense of its own 
heat energy. From the initial condition as to pressure, moisture 
or superheat, expansion to the pressure of the exhaust renders 
available for conversion into work an amount of heat which is con: 
stant for each set of conditions. This amount fixes the limit to the 
economy of the engine. Whether the boilers could generate steam 
at higher pressure, with less moisture or more superheat and the 
piping system deliver the steam to the engine with smaller losses, 
or whether the condensing apparatus could maintain a higher 
vacuum, are questions akin to the fall of water at the whec!, and are 
aside from the performance of the engine as a prime mover. It 
works between limits set by the designer of the power plant te 
meet existing conditions, and is not properly chargeable with what 
might have been done under different conditions. 

The examination of a number of tests with this thought in mind 
has brought out enough matter of interest to make it appear 
proper to present the subject for discussion. The term “‘ potentia! 
efficiency” might be replaced by ‘kinetic efficiency” when 4 
De Laval steam turbine or a Pelton wheel is under consideration, 
or it may even be thought that a new term is unwarranted ; but, 
on the whole, the one presented has appeared admissible, and most 
expressive, 


THE POTENTIAL 


New 


I,—Warter WHEELS 
The efficiency of a water wheel is easily expressed and easily 
comprehended. If the height of fall is H feet, and the flow in 











TABLE 1.—Potential Efficiency of Water Wheels, 
he Power. 
2 pati ae ‘. 
: Headin| © 3 5. 95 
Name of wheel. 25 RPM. 3h onl aa 
ec | feet, H. ee ax ou 23 
= =~ <™ ga 3 4 
3) oy 
Tremont 12-903 | 138-19 | 51-06 202-2 | 160-5 oF 
Boott .. 13-33 | 112-56 40:07 170-2 135-6 a 
Boyden .. 16-6 147-1 63-5 277-0 222-04 pe 
Collins .» ve] 16-59 | 113-46 | 68-38 | 218-1 181-49 | 85° 
eee 5-12 45-66 83-0 26-48 18-08 fa 
Tangential 570-84 6-84 | 210- 440-9 336-8 a 
Swain 12-17 | 162-54 | 69-1 | 227-7 190-2 | SS? 
Hercules ho 16-96 | 88-33 | 140-62 169-7 145-72 | °° 
Victor... ..| 11-65 | 45-86 | 144-5 | 60-52 | 52-54 | 565 
5335+ 77-89 
Electric |, 
Faesch and Picard | 135-113 | 447-8 250 6864- 5500+ Be 
Brake | 
611- 70 
Pelton 658. 10-62 10. 703. 643 81 0 
Pelton . (L019. 5-444 420. LISO* 1023 bi 
Cascade.. .. ..| 164-2 | 0-887 |-331-2 16-5 15-05 vaca 
Centrifugal pump} 425- | 2-47 | 890. | 157, | 118-9 | 7 
and 


cubic feet per second is Q, the energy per second is 62-3 QH ; ao 
jood— of th’ 











* Presented at the Chicago mecting--May and June, 
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if B is the brake horse-power develope, the work done per second 
550 B foot-pounds. Then the potential efficiency is 
50 B 


Pp = _900 1 
62-3QH (1) 


In Table I. are given the results of a number of tests of water | 


wheels and the efficiencies are expressed in the usual way. Data 
for most of the wheels were obtained from Professor Wood’s 
“Theory of Turbines,” and some of the tests were made at the 
Hiolyoke testing flume. The data for the Pelton wheels were fur- 
nished by Mr. Henry, chief engineer for the Pelton Water Wheel 


% Efficiency. 


Gate Opening. 
Potential Efficiency of Water Wheels, 


Fig. 1 


Company.+ The cascade wheel is a form of impulse wheel tested 
under the direction of Professor Hitchcock, of the Ohio State 
University. 

The results show the usefulness of the guide and vane type 
of wheel for low heads, and the remarkable efficiency of the 
nozzle and bucket type under high heads. The test on the 
centrifugal pump is added to indicate the growing effectiveness of 
modern high-lift pumps. 

In Fig. 1 curve A represents a series of tests with different gate 
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Temperature Fahrenheit. 
Specific Heat of Superheated Steam. 


Fig O 


openings on a Boyden outward fiow turbine and on a Boott in- 
ward flow turbine. Curve B is for a Collins parallel flow wheel. 
Curves C and Dare for inward and downward tlow turbines, 
the ‘‘Swain” and ‘ Hercules” respectively. Curve E is for a 
Pelton wheel coupled toa 750-kilowatt generator, aud operating 
under a nominal head of 1960ft., which is reduced by friction to 
about 1920ft. in service. The speeds are 430 revolutions per 
minute and 170ft. per second at the rim. The regulation is by 
a deflecting needle nozzle, which accounts for the shape of the 


Water per LILP. Hour 


1s 200 


in Fahrenheit 


% Potential Efficiency 
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“B”’=Corliss Cross Compound Condensing Engine. 


“Cr. Van der Kerchove Tandem Compound Condensing Engine. 


Fig. 5 


curve as compared with the others. The output was measured 





| of steam per horse-power hour by result of test, the potential 
efficiency is 
pis 2545 
W (H,— Ha) 
If the steam is wet saturated, the initial total heat will be H, = 
| “4%, + Yy in which «, is the proportion of one pound vaporised, 
r, is the latent heat of evaporation, and 4, the heat of the liquid. 
Since the expansion is to be adiabatic, no heat is transmitted to 
| the expanding steam, and the entropy remains constant. In 
symbols 
v1 0, = 7272 4 6, (3 
1; 1 ,.°" ) 
in which T, is the initial absolute temperature, or temperature 


P (2) 
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Morr er Potential Eificiency of Westinghouse Standard Engines. 
Fig. 2 
Fahrenheit + 460, 6, is the entropy of the liquid, A working 


idea of the nature of entropy may be gained from the term iT 

1 
which expresses the quotient of the heat put into the steam 
during vaporisation divided by the absolute temperature ; and the 
term @, is not essentially different, except that as the specific heat of 
water is not constant, and the heat is put into the feed-water at a 
changing temperature, the numerical value of 6, is obtained 
by integration. Hence, for present purposes, entropy may 
be defined as the heat measured in British thermal units absorbed 
or expended per degree absolute by the steam during a given 
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Potential Efficiency of Westinghouse $4" & 24"x 14" Compound, 
A. Nen-Condensing. B, Condensing. 
120*Gauge, 25" Vacuum. 


Fig. 3 


change. Then from equation (3) the quality of the steam at ex- 


haust will be 
tg =i Oi - 6, 4 
, ( T, 6, 6.) (4) 


and the final total heat, 
H. =. Yo = Ty (214! + 6 - 6.) + (5 
2 / r ( T, .) (2 ) 


242 


After finding in this way the values of H, and Hg, substitution in 
equation (2) determines the potential efficiency for given conditions. 
The symbols T,, 6, and y, express the absolute temperature, 
entropy and heat of the liquid in exhaust. The values of 
entropy for steam and water are conveniently obtained from such 
books as Professor Peabody’s ‘‘ Tables of Saturated Steam” or 
Professor Reeve’s ‘‘ Thermodynamics of Heat Engines.” 


ETP 


Van der Kerchove Engine, 131 Ibs, Gauge, Saturated, 


”n ” ” 


Proposed 


A word of caution may be timely here. On condensing work 


11) 


» ” 


the absolute pressure in the vacuum is 18in., or 14-7 - 1-3 — 0-491 
29-92 
x 1-8 = 0-885 lb. per square inch. The steam tables show the 
corresponding temperature to be 98 deg. Fah.; while, if the baro- 
meter stood at 30-4, the pressure in vacuum would be 0-491 ~ 
2-4 = 1-18 lb, with a temperature of 107-6deg. Fah.. This would 
make a serious difference in the amount of heat made available for 
conversion to work during adiabatic expansion t+ exhaust pressure. 
If the steam is superheated, the.initial total heat will be H, 
1 (4. — 4) + 7 + G = 4% + dy, where ¢, is the specific heat of 


| superheated steam at the initial pressure, « the degrees of super- 
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heat and /, the initial total heat of dry saturated -team. And the 
entropy equation will 
T ss a ed > . 
c, loz. - 2 + @. = + & (6 
1 108 , 7, 1 7-2 
from which, . = 7 (« log. = + 4 a ee 62) (7) 
and the final total heat, 


z. i g 
Hy = “g%2 + = Te (¢1 low. T, t ph 6, - 0.) + 42 (8) 


in which T, is the absolute temperature of the steam, log, is the 
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“©% Westinghouse Steam Turbine. 200 K.W. Full Load. Saturated 
Steam, 150 Ibs. Gauge. Variable Vacuum 


Fig. 7 


Am Bank Note Co.¥ 


hyperbolic logarithm, and the other quantities are as before. The 
available heat is determined by H, — H.. 

Some uncertainty attaches to the value to be used for +, the 
specitic heat of steam at the various initial pressures and tem- 
peratures. Enough has been done to make it certain that the 
value 0-48 established by Regnault for steam at atmospheric 
pressure does not apply.to high pressures and superheats. Refer- 
ring also to Fig. 0in the entropy diagram the curve for water 
approaches and finally meets the dry steam curve at the critical 
point for aqueous vapour. Accurate plotting on a large scale fixed 
this point at 975 deg. Fah., which is quite near the theoretical 
value. Since the specific heat of water is known to increase with 
temperature, it may be inferred that the specific heat along the 
dry steam curve will also increase with temperature, and finally 
equal the specific heat of water at the critical point. 

On the basis of 0-48 at atmospheric pressure some data furnished 
by Professor Jacobus for steam near 80 Ib. gauge, and the conclusion 
of Professor Bach that experiments should show a value close to 
0-6, the curve of specific heat above absolute pressure in Fig. 0 
was constructed, using the value 0-6 for 2001b. absolute. Later 





27.8 Vreuum, “A? 
225 F. Superheat ” - “By 


” 200 ” ” 50 F, ” 28 ” “Cc” 


Fig. 6 


researches, although inconclusive and somewhat discordant as to 


electrically, and the known efficiency of the generator was used | the yacuumis usually stated in inches of mercury, whether measured | results, support the general correctness of this assumption. 


to reduce results to brake horse-power for comparison, 


IJ.—STEAM ENGINES. 


= 2045 B.T.U. 





| by the gauge or by a mercury column. For the vacuum as given 
| by a spring gauge a foreword of caution is proper—such gauges are 
seldom right. But if the vacuum is measured by a mercu 


actual absolute pressure and temperature in the condenser, 
If the mercury column reads 28in, with the barometer at 29-8, 


m ism 4 mercury | ; 
The heat equivalent: of a horse-power hour is 33,000 x 60 + 778 | column, as it should be, there still remains the question of the | where p is the gauge pressure. 
Then, if H, is the initial total heat of the steam, 
H, the final total heat after adiabatic expansion, and W the weight 


Since the function is a straight line above atmospheric pressure, 
it may be represented by the equation 

- C =0-48 + 0-00065p ...... (9) 
Below atmospheric pressure 
the function becomes a straight line if referred to temperature 
as a base with Hirn’s yalue of 0-43 at 32 deg. Fah., and Reg- 
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nault’s 0-48 at 212 deg. Fah. 


equation 


It may be represented by the 


C = 0-43 + 0-00028 (¢ - 32) 
where ¢ is temperature Fahrenheit. 

lf the specific heat increases with the pressure, and for any given 
pressure also as the amount of superheat, a conclusion apparently 
justified by researches already made, it may be suggested here 
that, within the region on the entropy-temperature diagram 
likely to be occupied by working steam, the specific heat may be 
represented by the equation 

p= ed bp = ee he ee eet (11) 
Where « = 0-48 / is the increase in specific heat of dry saturated 
vapour at gauge pressure », and ¢ is the average increase in 
specitic heat at constant pressure foranamount s of superheat in 
degrees, 

After the foregoing discussion but little explanation is 
thought to be needed for the tables and curves which follow. 
The computations necessary are applications of equation (2) to 
(10). The data used was obtained from engine-builders, cata- 
logues, reports of tests published in engineering journals or 
directly from the parties concerned. In some instances where 
barometer as well as vacuum readings were not given, 
some injustice one way or the other may be done in comparing 
efficiences, 


(10) 


TABLE II.—Potential EF, 











Steam. . 
re ee 26 
x =3 | = = 5 
Tyre. 23 | #88) 8 5 
zz | 255 = = 
Of | gee 2 § = 
es | a 
Lb. | Fab. | Fah. 
Double vertical single-acting 100 | 338 | 0 0 
Vertical single-acting compound 120 | 350 0 { - 
Vertical double-acting compound 150 £66 0 0 
Vertical three - cylinder com-f 184-6 381-5 0 25-19 
pounc ee re he 382-0 v 27-25 
Horizontal double single-act- 126 353 288 | 0 
FEE Aer es 110 344 | 0 | 0 
Single-acting tandem cempound 158 369 |} 219 26-14 
Double-acting compound 140 so 4] of a +5 
. ane OE Ue 197 27 
Single-acting twin tandem com- 157-3 369 295 26-87 
oun 
Double-acting twin tandem com- 140 360 331 25-4 
pound 
Four-cylinder triple expansion { 0 26-25 
Sulzer cngine Se: : 223 2s 
| 0 27-9 
Horizontal tandem compound 98 27-8 
310 
Vertical triple-expansion pump- 0 
ing engine, 780 |. H.P. 
Tae ae f 145-1 | 363-2 0 25-24 
Crcs. compound Corliss 142-4 361.8 874-5 26-79 
Cross compound Corliss 151-3 366-2 0 28-63 


From Table II. it will be seen (1) that simple engines with a 
relatively high-water rate may stand well when compared on the 
basis of the proportion of available heat converted into work ; (2) 
that engines built to use superheated steam increase in potential 
efficiency with the amount of superheat. 

The effect of size on economy is very well shown by the curve in 
Fig. 2. The two curves in Fig. 3 make it appear that an engine 
built to run either condensing or non-condensing may have not 
only a higher water rate, but also a higher potential efficiency on 
non-condensing work. 

The lower curves in Fig. 4 show that for an engine rated at 5200 


indicated horse-power, and running under the same conditions of | 
steam pressure, load, and vacuum, a reheater is a little worse than | 
The upper curve passed through groups of tests with | 


useless, 


similar loads and pressures shows increasing efficiency for the 
higherback pressure. It also presents a meansof estimating the water 
rate for conditions other than those of the tests. 


Thus in this case 





TABLE ILI.—Potential Ef 


Steam. 





Vacuum 











— mS inches 9 A vail- Potentisl Generator ee sot 
Type be 3 of z abl efficiency cent. 
=e = “ heat. ~*" Mechanical efficiency = 90 per 
ez mercury. = : 
oe ¢ =] = cent. 
Ib. Fah. Fah Ib. Ib. 1b B.T.U. p-c. 

Del H (206-2 390 0 26-6 13-25 W-73* 15-5 318-0 0-4 Tests by Dean and Main on 
gists "7 ** °/4208-8' 391 81 27-2 12-2 13-55 14-3 | 841-4 64-2 200 K/W. unit. Full load 
Westinghouse 200 K.W. unit 150 306 0 27 12-92 15-2 306-9 64-2 Full load. corner a 
pata - WwW 4 § 153 367 0 28 12-27 13-63 _ 325.0 63-9 Tests by Dean an ain. Fu 

Westinghouse 400 K.W.umit {771 34 182 2s 10-13 11-25 — | 360-3 | 6-7 | toad 
f 149 365 0 28 12-6 _- 14-73 312-0 64-7 | 
Westinghouse 1000 k.W. unit { 136 258 6 28 11-2 - 13-1 321-0 70-8 Full load. Shop test 
154-368 140 28 10-8 12-66 341-0 69-2 | 
ae aK Ww A 147-1 364-3 0 27-11 12-4 14-52 204-1 67-5 | Tests 6and Il, Fullload. A. 
Westinghouse 1250 K. W. unit {146-0 368-8 78-25 | 28-1 11-25 13-17 340-3 66-5 =f’, MM. Mattice. Power, March, 
1904 
; 364-8 i 2 2-65 - “ 301-7 6-8 , 
Westinghouse 1500 K.W. unit {ise aay s 7-5 a o i pon 3.8 \ Full load. Shop test 
Brown-Boveri_ turbo - alter- 372 376 105 or.7, J 9-88 11-5 Vag gf 69-404) ¢ Frankfort Corporation. Test 
nator 2600 K.W. unit : = vem , mer ( 9-5 11-1 eat wm 71-8(-) t at full load. Exciter (+), 
or ( - ) 
Rateau multicellular 136-7 359 0 26-7 13-42 15-7 293-4 64-7 525 E.4LP. Full load. A. Rateau. 
Engineering Magazine, Octo- 
ber, 1903 
_ . ete 1 0 ) on f 12-2 _ 14-25 62-7 Full load. W. L. R. Emmet. 
Curtis 600 K.W. 140 360-7 4 150 j 28-5 1 10-68 e 12-5 65-3 St. R., Rev. 4-20-03 
Curtis 2000 K.W. 156-0 3638-6 212 28-5 9-76 _ 11-42 67-0 Engineers’ Club, Philadelphia, 
3-19-04 
* Results of tests. 


the contract called fora water rate of 12-5 1b. per indicated borse- 
power with rated load, dry steam at 175lb. gauge, and a vacuum of 
27iu. referred to normal atmospheric pressure. The available 
heat under adiabatic expansion is 313-2 British thermal units per 
pound of steam. Hence the water rate at the contract vacuum, 
where the potential efficiency is 0-66, should be W = 2545 + 
313-2 x 0-66 = 12-3 Ib. 

The curves B—Fiz. 5—give the performance of a 16 and 30 by 
42 cross-compound Corliss condensing engine running at 120 revo- 
lutions per minute between 120 lb. gauge and 26in. vacuum. 
Although rated at 400 indicated horse-power it was developing only 
100 horse-power. In comparison with this is the pair of curves C 
for the Van der Kerchove engines tested by Professor Schriter 
under full load. The steam pressure was 131 Ib. gauge, and the | 
vacuum 27-8in. Both pairs of curves are practically straight lines, | 
and show a‘continuous increase in efficiency with the amount of | 
superheat. 

The Vander Kerchove engine was also tested with saturated 
and superheated steam under varying load, and the results are 
plotted in curves A and B, in Fig. 6. It will be noted that the 
curves are closely parallel, although the lower one is slightly the 


Te 3 Es Notes. 
Pata 2 «Ss 
rs < 

Lbs. B.T.U. p-c 

26-19 147-8 65-8 20 x 16 Westinghouse standard, 257 1.H.P. 
Shop test. 

21-9 72-8 |. 14 & 24 x_14 Westinghouse compound, 170 

18-1 53-0 |f - LHP. . Shop test. 

20-0 73-5 | 17 & 24 x 24 Westinghouse compound. 

| Rated 600 I.H.P. Shaft governor. Shop test. 
12-24 286-9 72.5 (43, 5 & 2 - 73-5 x 6 cylinders. I.H.P., 
ll 93 315-3 67 6 | 5310. Economic rating, 4900-5500 LH.P. 
: : | \ New York Edison-Waterside. 

17-7 211-3 63-0 |) Trials “‘A”.and ‘‘C,” by Professor Ewing, 

29-7 168-1 51-0 at Sheffield, England. Schmidt system. 

11-75 361-0 60-0 Trial by Professor Ewing, at Knocklong, 
Ireland. 65 1.H.P. 

17-2 313-6 \ Trial by Professor Ewing, at Middlepolder, 

10-4 344-1 J Am. 125-184 L.H.P. 

8-97 370-1 Trial by Professor Lewicki on Thale engine. 
257-6 1.H.P. 

8-96 352-9 80-5 Official trial. 1045 IL.H.P. Schmidt engine, 
Pabianice, Poland. 

11-57 305-7 72-0 3000 I.H.P. Rated. See Engineering News, 

8-97 392-1 72-3 October 2nd, 1902. 

he gd <a. \ Van den Kerchove engine. Tested by Pro- 

$.86 384.7 Si fessor Schréter. 220 1.H.P. 

8-86 384-7 74-7 

11-38 279. 30-2 20 M. Gal. snow pump. Test by Professor 
Goss, at Indianapolis Waterworks. 

13-4 279-2 65-8 |) Rice and Sargentengine. Tested by Professor 

9-56 387-1 68-8 Jacobus, at Millbourne Mil s, Philadelphia. 

12-1 338-0 62-2 Rice and Sargent engine. Tested by Professor 


Water per L.P. hour. 





flatter. 
and built for other conditions, 
engines already built an efficiency of 63 pe 
horse-power is assumed for the new engine. 


Curve C is for an engine of the same type to be designed 
Based on results obtained with the 
r cent. on indicated 
The available heat is 
352 British thermal units per pound, the mechanical efficiency of 


the engine is taken at 0-92, and of the generator at 0-97, Then 
the steam consumption per electrical horse-power hour at best load 
will be W = 2545 + 352 x 0-63 x 0-92 x 0-97 = 12-8lb. This 
locates point D, through which curve C is drawn parallel to A 
and 


L11.—SreAM TURBINES. 


This form of prime mover, nominally older than the Christian 
era, has in the last score of years taken on a very rapid growth. 
The present size of units being built is a matter of common know- 
ledge. The results of careful tests on sizes already in service are 
given in Table III. For the purpose of comparison with the per- 
formance of steam engines, the efficiency is based on the corre- 
sponding indicated horse-power. The mechanical efficiency is taken 
at 0-90, and the generator efficiency at 0-95, which combines at 
85-5 percent. This is not high enough for large vertical units, but 
probably quite correct for a general comparison. 

As in steam engines, the efficiency increases with the amount of 
superheat ; but sufficient data are not at hand to permit the plot. 
ting of curves like those in Fig. 5. An interesting question i, 
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Jacobus for Amer. Sugar Ref. Co., Brooklyn. 


raised in the performance of a 200-kilowatt steam turbine at full load 
with constant steam pressure and varying vacuum. While the 
water rate decreases continuously the efficiency appears to pass a 
maximum at 2lin. vacuum, as shown by the curves in Fig. 7. A 
| reason for this may be found in the rapidly increasing amount of 
heat available as the vacuum rises, This fact, together with the 
increasing cost of maintaining a high vacuum, may be expected to 
locate some point which gives the minimum yearly total cost of 
power, 
IV.—HEAT EFFICIENCIES, 

Anextended discussion of all heat efficiencies proposed or current 
seems unnecessary. The Committee of the Institution of Civil 
Engineers defines ‘‘ thermal efficiency” as the proportion of heat 
utilised to heat supplied ; and they alsodefinean “efficiency ratio” as 
the proportion which the thermal efficiency bears to the efficiency by 

| theRankinecycle. In Vol. xxiv., p. 755, ‘* Transactions” American 
Society of Mechanical Engineers, the thermal efficiency ratio is the 


ficiency of Steam Turbines. 


Notes. 

















proportion which the heat equivalent of the powerdeveloped bears to 
the total amount of heat actually consumed as determined by test. In 
a recent magazine article Professor Rateau explains the term 
‘global’ efficiency as the combined efficiency of turbine and 
dynamo as measured by the ratio of the actual consumption of the 
engine to the theoretical consumption of an assumed perfect engine, 
Doubtless a common idea underlies all this. The purpose of this 
paper is to give such an idea more definite form and a characteristic 
name. 








Tux accounts of the Wolverhampton Town Council's 
electricity works for the past year show that on the year’s working 
a gross profit was made of £11,495, which is equal to 8-30 per cent. 
in the capital expenditure averaged during the year. Out of this 
amount the following charges have to be met:—Interest, £3839, 
sinking fund £4881, total £8720, leaving a balance, being net 
profit, of £2775. The Committee are of opinion that this result of 
the year’s working is satisfactory, and indicates that the under- 





LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions yy our 
correspondents.) 





STEAM PIPE COVERINGS, 

Sir, —On perusing a recent article in your columns—-May 27th 
describing some experiments on the efficacy of steam pipe coverings, 
by Mr. 8. H. Davies, I was surprised to find that his conclusions 
were wholly at variance with the results, not only of his own experi 
ments, but with those that I have, in conjunction with my 
colleague, Professor Dalby, conducted upon a much larger scale, 
and which showed a mica covering to be superior to those of asbestos, 
magnesia, and other compositions, Remanite I have not tried, as 
its inflammable nature renders it unsuitable, Apart from the un 
reliability introduced by the small scale of Mr. Davies’ apparatus, 
the discrepancy between his conclusions and his experimental 
figures lies in the circumstance that in putting the various materials 
in an order of merit he neglects the circumstance that they were 
not of equal thickness. 1 have therefore recalculated his results, 
computing the values all for the same thickness, viz., lin. When 
thus fairly compared together they come out as follows : 


Thickness Calories lost! Ditto, if re- 





Material. aaa per hour. |duced to lin. 
was 9 (Davies.) | thickness, 
| 3 ae 
(lt) Remanite (waste silk) i 60 52-5 
(2) Mica, sectional, single j 7A 5 
(3) Magnesia, sectional, thin.. FY | 83 80-5 
(4) Magnesia, sectional, thick 4 5 82 
(5) Slag wool, sectional .. .. . ly’ 60 Sb 
(6) Asbestos board and hair felt .. 1 91 91 
(7) Morley’s composite ene Tes 1} 63 110 
(8) Asbestos rope with magnesia . . $2 118 lll 
(9) Mica, sectional, double A 2 él 122 
(10) Mica, sectional, thin 1} 74 130 
2 68 136 


(11) Mica, flexible thick .. 





It will thus be seen that of the incombustible materials mica 

heads the list, being, on Mr. Davies’ own results, 18 percent. better 

than magnesia. The wide discrepancy between his various figures 

for mica can only be due to the imperfection of the method. 

Technical er Finsbury, E.C.,  Sttvanus P. THOMPSON, 
July 7th. 





ENGINEERING ENTERPRISES IN CANADA, 


Sir,—Being strongly impressed by the infinite possibilities of 
the extraordinary opportunities that this country presents for 
engineering enterprise, | would be glad to draw the attention of 
your readers to the vast Eldorado which would lie at the very 
doors of a well-equipped modern steel plant erected here in the 
heart of the great West, say in Alberta. Let no hasty judgment 
be passed in this matter in view of the failure of the Soo 
industries, for to any one acquainted with the facts of that 
disaster it is most evident that, with reasonable expenditure and 
careful financing, they would all have been most unqualified 
successes, 

To hope to compete with the United States in machinery is for 
British engineers to attempt an impossibility, such industry being 
absolutely killed by the very formidable problem of transporta- 
tion—a hopeless task to surmount. 

Now, « British estabiishment in Alberta, apart from any tariff 
advantages, would hold that of easy access of transportation over 
that of the United States. The reason for establishing in Alberta 
would be that coal and iron might be found not far in unlimited 
abundance. There would bea sure market for steel rails, track 
material, and agricultural implements, let alone other branches. 
Such industry would receive every conceivable inducement to 
start up. A more ideal method of empire-building could not 
possibly be conceived, nor could any company promoter find a 
more paying concern for his money ; nor, for the matter of that, 
could the philanthropist find a better means of benefiting the 
labouring ae. 

It must be noted that the future of Canada is essentially 
industrial, for there are not wanting even now, in the heyday of 
its agricultural prosperity, abundant indications that the produc- 
tive capacity of the country has a decided limit, capable as it now 
is of such very great attention and development. 

THE WESTERN OUTLOOK, 





FENDERS FOR MOTOR CARS. 


Sin,—With regard to your reply to ‘ F. E, P.,” in the issue of 
July Ist, my motor car ‘‘dog-catcher” is on springs, in such 
fashion that a dog would be little injured if the car slowed at all, 
As a matter of practice, however, no dog has yet touched it. 
Dogs cannot understand wheels without a horse in front, that is 
how they get run over. The ‘‘dog-catcher” frightens them off, 
and they do not run across it. 

The fender is also of value in collision, but I cannot conceive of 
many motorists using it save under compulsion, as it lengthens 
the car for steering to some extent, and entails expense that ix 
certain, while damages to dogs, people, and vehicles are prospec 
tive damages only. <A_ really effective fender is completely 
destroyed in the event of a collision. Insurance companies make 
good damages to car and third parties, including dogs, but they 
will not reduce policies for a fender or cover its destruction. 

Frep, T, JANE, 





POWER OF STEAM ENGINES. 
Sir,—A consideration of the theoretical formula for the work 
done in a properly designed steam engine shows that the indicated 
horse-power in an actual engine is very approximately given by the 
following simple formula, which I have not observed in use : 

la —t 
LEP. =F 


x weight of steam supplied to the engine 
in pounds per minute, 

t, = the temperature of saturated steam, in degrees Fahrenheit, 
corresponding to the pressure of admission ; f, = the temperature, 
in degrees Fahrenheit, of the exhaust, measured just outside the 
valve. For non-condensing engines C about 50. For con- 
densing engines C is generally rather greater—about 56 on the 
average, its value depending chiefly upon the effectiveness with 
which initial condensation is avoided. When the steam is super- 
heated beyond the point required to avoid initial condensation, the 
coefficient diminishes according to the amount of superheat. 
Except, therefore, in the latter case, this formula is useful as 
giving a very simple means of finding the approximate power of 
anengine. In existing engines, by yore ig apmeverrs observations 
of the two temperatures referred to and by measuring the steam 
supplied to the engine during a sige period, the total output of 
the engine for that time can be approximately found with a 
minimum of trouble. A, W. BricHtMorE, 
Coopers Hill, July 12th, 








Tuk statement is made that probably the last silver 
dollar that will ever be issued by the Government of the United 





taking is in a sound financial condition. 





States has been coined, 
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BELT-DRIVEN DIE PRESS. 


Tue press illustrated above has been constructed for the 

purpose of cutting out, with dies, steel plates of intricate 
shape for special large electric generators. The pressure 
required to cut out these plates is in some cases as much as 
760 tons, the maximum working load of this machine. To 
obtain an even pressure upon blanks of such dimensions, 
Messrs. Taylor and Challen, the makers, have found that it 
is necessary to employ four cranks and connecting-rods, 
operated by two crank shafts, and from the illustration it will 
be seen how the drive is effected. The crank shafts gear 
with an intermediate shaft, with pinions, and an 8ft. driving 
gear wheel thereon. This in its turn is driven by the first 
motion shaft, on which is mounted a friction clutch, by 
means of which the press automatically stops when the slide 
is at the top of the stroke, ready for the reception of the 
plate to be operated upon. To start the machine again the 
attendant has to push the clutch lever over. 
“A supplementary hand lever, seen in a vertical position in 
the illustration, is also provided, so that at any time, whether 
the slide has started on its journey or no, the movements of 
the machine may be controlled to a nicety, a feature which 
is very valuable in setting tools, as it avoids the tedious pro- 
cess of barring round. The fly-wheel—not seen in the 
illustration—is continuously revolving, so that the full power 
of the press is available at any time. 

The slide, weighing four tons, is counterbalanced, and is 
adjustable by four screws geared to act simultaneously. The 
whole press weighs 30 tons, and the gears are all machine 
cut. On the top of the machine, to the left, is a platform for 
the motor, which drives down to the first motion shaft by 
belt. Top and bottom positive extractors are provided for 
ejecting the blank when cut and liberating the scrap. In 
this particular class of blank cutting, where the dies are of 
an intricate nature, the blank cut does not pass through the 
bed, but only goes into the die, a distance equal to its own 
thickness, and is extracted on the up-stroke of the machine by 
the ejectors. The width between the upright sides of the 
press is 5ft., and the bed is about 5ft. square. 











NOTES FROM SOUTH AFRICA. 
(By our own Correspondent.) 

Robinson deep cage disaster.—It will be remembered that on 
April 25th last a most serious accident occurred at the No, 2 shaft 
of the Robinson Deep Gold Mine at Johannesburg, by which 
forty-four natives were killed outright. At the close of the day 
shift natives were being raised to the surface in a ‘‘ three-decker ” 
cage, which was attached below the empty skip usually used for 
rock, this being the method in vogue at that mine. When the 
cage had reached a spot about 300ft. from the surface, and 1700ft. 
from the bottom—the shaft being 2000ft. in depth, and vertical— 
the winding rope broke, and the cage with its human freight, and 
above it the skip with the short end—about 350ft. in ‘length— 
were precipitated to the bottom of the shaft. The skip telescoped 
the cage, and all the occupants perished. The rope was a flat 
one, of plough steel, and with an original breaking load of 113 
tons. The maximum working load would be 13 tons, and the 
actual statical load at the moment of the accident was about 
8 tons, The minimum factor of safety allowed by law is six, and 
it will be seen that originally the rope had a factor of safety of nearly 
nine. It had only been in use for about four and a-half months ; 
but its deterioration had been phenomenally rapid, insomuch 
that samples taken from worn parts of the rope showed under test 











a very much reduced strength, one sample taken near the actual 
fracture only standing up to 14 tons. A test of the strands of 
the rope at an unworn portion, viz., that spare amount coiled on 
the smallest diameter of the reel, showed that the rope was in 
strength fully up to the specification. The sequel to the official 
Government inquiry, which was conducted with the fullest atten- 
tion to details, was that on June 17th Mr. Arthur Freeman, the 
resident mechanical engineer, was charged in the ‘‘A” Court, 
Johannesburg, with culpable homicide, in addition to certain 
breaches of the mining regulations. After a full day’s hearing 
the case was adjourned until June 28th, on which date the 
manager of the mine, Mr. J. W. Stubbs, will also be charged with 
neglecting to keep proper machinery and rope record books. The 
arraignment of the engineer on the major charge of culpable 
homicide is due primarily no doubt to the fact that the mining 
regulations provide that a competent mechanical engineer shall be 
placed in charge of the machinery onu mine. The further pro- 
ceedings will naturally be awaited with great interest. 

Transvaal laws dealing with machinery and boilers.—It is often 
observable that the manufacturers of boilers and machinery 
imported into the Transvaal are unaware that the use of these in 
that country is subject to the provisions of Government regula- 
tions, There is no prohibition in the matter of import, but 
compliance with the regulations is generally insisted on prior to 
the issue of permission to use, and much inconvenience is 
frequently caused to an intending user, who finds that some 
integral part of his plant does not conform to the regulations, 
delay and expense being necessary, while certain alterations or 
additions are effected locally. In cases where machinery is manu- 
factured according to specifications, these latter generally contain 
a clause providing that all parts as constructed shall conform to 
the Transvaal regulations, at other times the specific requirements 
are detailed ; but outside these there are many items of plant 
selected from importers’ catalogues, which on arrival at their 
destination are found deficient in certain details. While it is true 
that the regulations in force at the present time only date from 
July, 1903, these are practically identical with the regulations that 
were instituted several years ago by the late Government of the 
Z.A.RK. The existing laws—viz., the Mines, Works, and Machinery 
Regulations Ordinance, 1903, the Mines and Works Regulations, 
1903, and the Machinery Regulations, 1903—printed in pamphlet 
form, are obtainable from the Central News Agency, and should 
be in the hands of all makers that manufacture for the Transvaal 
market. 

The following points may be noted in the Mines and Works 
Regulations :—The brakes of the drums of winding engines used 
for the raising and lowering of persons are subject to Government 
tests. Winding ropes are to be of steel, of the best quality and 
manufacture, free from any defect, and the wires used in the 
construction of these ropes shall be of sizes suitable for use with 
the sheaves and drums fitted. The maker’s certificate is required 
to specify amongst other things the sizes and strengths of all the 
wires, and the size, weight, and strength of the complete rope. 
This certificate is accepted as guaranteeing the original fitness of 
the rope for the purpose it is to be used ; but it is becoming 
customary for users to have samples of new ropes tested in the 
Mechanical Laboratory of the Mines Department, which is fully 
equipped for tensile tests of ropes and strands, and for tensile, 
bending, and torsion tests of the component wires. 

In the machinery regulations, which refer to all boilers and 
machinery, whether erected on a mine or elsewhere, attention 
should be directed to the following provisions :—Automatic devices 
for oiling machinery whilst in motion are to be resorted to 
wherever practicable. Belt-driven machinery which it is necessary 
tostop or start without interfering with the speed of the prime mover 
is to be permanently fitted with a satisfactory mechanical appliance 
for the purpose. All switchboards are to have at their backs a clear 
space of at least 4ft. This space is not to be obstructed in any 
manner, and is to be kept closed, except for the purpose of 
alterations or repairs. Exemption is made of a switchboard the 
back of which is only accessible after the removal of the board. 
All receivers for air or gas of a higher pressure than the 


atmosphere are to be fitted with a satisfactory apparatus for at all 
times showing the contained pressure ; also with a relief or safety 
valve, or other appliance, capable of preventing any undue 
accumulation of pressure above the safe working pressure of the 
receiver. These receivers must be certified as having been tested 
by hydraulic pressure to 1} times the maximum working pressure. 
Regarding boilers, the design and kind of material are left to the 
discretion of the user, but the Government inspector of machinery 
will examine all new boilers as to the material, construction, and 
workmanship, and from the results of his examination the safe 
working pressure of the boiler will be fixed by him. The lowest 
working water-level is to be 3in. above the highest part of the 
flues passing round or through the boiler ; but where no possibility 
exists of plating becoming overheated, portions of the steam space 
of a boiler may be overlapped by the flues. In such instances it 
will generally be considered a sufficient precaution if the area of 
the water-covered portion of the heating surface, over which the 
hot gases pass before reaching the plates of the steam space, is at 
least twenty-five times the area of the fire-grate for natural draught 
boilers, and forty times in the case of forced or induced draught. 
Manholes shall be of minimum dimensions llin. by 15in., and 
shall be of sufficient number to allow of cleansing and examina- 
tion. The inspector may allow smaller holes for boilers of smal} 
dimensions. 

Each boiler—two or more combined for joint working being con- 
sidered as one boiler—is to be provided with two reliable feeding 
apparatuses of ample size. One of these apparatuses must be either 
a power pump or an injector. These feeding apparatuses must be 
entirely independent of each other, except that when each is fitted 
with a feed discharge valve a common feed delivery pipe is allow- 
able. Where the feed delivery pipe enters the boiler, it shall be 
provided with a self-acting non-return valve, and also with @ 
stop cock or valve, the latter to be placed between the non-return 
valve and the boiler. Two reliable apparatuses for showing the true 
water level in the boiler must be fitted. One of these must be a 
glass water gauge with the usual blow-through water cocks, and 
fitted practically in accordance with British Board of Trade regula- 
tions. When the other apparatus consists of test cocks, the lowest 
one of these shall be fitted at the height of the lowest water level 
allowed. This latter must be indicated by conspicuous marks on 
the water gauge as well as on the boiler shell or masonry. Two 
reliable safety valves are required, the area of each of them to be 
sufficient to prevent more than a 10 per cent. accumulation of 
steam above highest working pressure. One of these safety valves 
is to be locked. A stationary boiler must have at least one of its 
safety valves loaded by weight, acting direct or with leverage, 
and other boilers must have at least one of these valves loaded by 
spring. Arrangements for “lifting ” the valves and for preventing 
the valves flying off are required. A fusible plug, alarm whistle 
or some similar contrivance, is required on each boiler. A steam 
pressure gauge shall have separate direct connection with the 
boiler, and a stop cock in sight of attendant. The dial shall show 
pressures—of not less than 50 per cent. nor more than 100 per 
cent. above the working pressure of the boiler—in English pounds 
per square inch. There must also be fitted a cock with a flange, 
1gin. diameter by ;,in. thick, for the attachment of the inspector of 
machinery’s test gauge, and so placed that the latter may be read 
by the operator at the same time as the boiler steam-pressure 
gauge. Each boiler must be fitted with a blow-off cock or valve, 
placed at its lowest point, either direct or by means of a pipe. 
These pipes shall be efficiently connected up by flanges, and the 
flange, if not solid with the pipe, shall have the pipe passed 
through the flange and riveted over on the inside, in addition to 
any other connection, such as screw thread or rivets, No cast iron 
is permitted in the blow-off cock and pipes, Each new boiler must 
be marked with the name of the maker, the current factory 
number, the year of its construction, and the intended maximum 
pressure—pounds per square inch. A copper plate 4in. » 2hin. » 
4in. has also to be provided, and fixed on the front of the boiler 
with gin. diameter copper rivets. This plate is for the Govern- 
ment inspector to record the registered number appropriated to 
the boiler, the year of first examination, and the fixed maximum 
steam pressure at which the boiler may be worked. In assessing 
the strength of a boiler in the Transvaal the inspectors are guided 
mainly by the British Board of Trade rules. The hydraulic test 
pressure. applied is:—Double the working pressure for boilers 
working at less than 75]b. per square inch, and 75lb. above the 
highest working pressure in other cases. Each new boiler is exa- 
mined throughout and tested by water pressure asabove. Working 
boilers are examined annually, or more often if considered neces- 
sary, and tested by water pressure every two years and after major 
repairs. 








INSTITUTION OF ELECTRICAL ENGINEERS. 


Tue American Institute of Electrical Engineers has extended an 
invitation to the Institution of Electrical Engineers of Great 
Britain to visit the United States in September, and to hold a 
joint meeting in St. Louis in connection with the International 
Electrical Congress. 

A general invitation has also been extended to European Elec- 
trical Engineering Societies to join in a circular tour, visiting prin- 
cipal cities and important industrial centres, organised by the 
American Institute of Electrical Engineers for the reception and 
entertainment of its guests and visiting electrical engineers. 

Many visitors have accepted this invitation, and they are 
expected to arrive in Boston on September 2nd and 3rd. The 
local Reception Committee in Boston has arranged a visit to the 
power-houses in Boston, to the Massachusetts Institute of Tech- 
nology, and to Harvard University, where a reception will be held 
on Saturday, September 3rd. After the reception the visitors 
will leave by train for Providence, where they will take the steamer 
for New York, arriving on Sunday morning, September 4th. 

In order that the visiting members of the Institution of Electrical 
Engineers and other visiting electrical engineers may have an 
opportunity of seeing as many as possible of the larger cities of the 
country and important centres of electrical development, within 
the time which can be spared, a special circular tour has been 
arranged by the American Institute of Electrical Engineers. It is 
strongly recommended that as many as possible of the visitors 
from abroad avail themselves of this circular tour, as it will afford 
an exceptional opportunity of visiting many of the important 
points and places of interest with the greatest economy of time 
and at the minimum of expense. It will also afford the Local 
Reception Committees a much-desired opportunity of extending to 
the visiting electrical engineers the hospitality of their respec- 
tive cities. The following cities will be visited :—Schenectady, 
Montreal, Niagara, Chicago, St. Louis, Pittsburg, Washington, 
Philadelphia. 

An International Electrical Congress will be held at St. Louis, 
beginning at 9.30 a.m., on Monday, September 12th, 1904. The 
opening ceremonies of the Congress will take place in the Music 
Hall of the Coliseum, at Olive and Thirteenth streets. The 
meetings of the eight sections will follow, commencing at 
11 o’clock a.m., in the section halls on the second floor of the 
Coliseum, the sections adjourning on Monday, at 1.30 o’clock p.m. 
The work of the Congress will be divided into eight sections as 
follows :—Section A.—General Theory: Dr. E. L. Nichols, Cornell 
University, chairman ; Professor H: TI’. Barnes, McGill University, 
secretary. Section B.—General Applications : Dr. C. P. Steinmetz, 
Union College, chairman ; Professor Samuel Sheldon, Brooklyn, 
N.Y., secretary. Section C.—Electrochemistry: Professor H. 8S. 
Carhart, University of Michigan, chairman; Mr. Carl Hering, 
Philadelphia, Pa., secretary. Section D.—Electric Power Trans- 
mission: Mr. C. F. Scott, Pittsburg, Pa., chairman ; Dr. Louis 
Bell, Boston, Mass., secretary. Section E.—Electric Light ‘and 





Distribution ; Mr. J. W. -Lieb, jun., New York, chairman; Mr, 
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Gano 8. Dunn, New York, secretary. Section F.—Electric Trans- 
portation: Dr. Louis Duncan, Mass. Inst. Technology, chairman ; 
Mr. A. H. Armstrong, Schenectady, N.Y., secretary. Section G.— 
Electric Communication: Mr. F. W. Jones, New York, chairman . 
Mr. B. Gherardi, New York, secretary. Section H.—Electro- 
therapeutics: Dr. W. J. Morton, New York, chairman; Mr. W. J. 
Jenks, New York, secretary. 








AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 

Large pumping engines.—The city of Chicago, U.S.A., has 
recently completed two new pumping stations, taking water 
from tunnels forming extensions of the tunnels which extend 
under Lake Michigan, ending in intake shafts. Each station 
has three engines, with a 42in. suction and 36in. discharge 
foreach pump. The engines are of the Worthington triple- 
expansion high-duty type, with a capacity of 20,000,000 
gallons each per day of 24 hours, against a head of 150ft. 
Mach engine consists of a pair of vertical tandem triple- 
expansion engines side by side, each engine controlling the 
steam valves of the opposite engine, so that one is always half 
x stroke in advance of the other. The steam cylinders are 
2lin., 33in., and 60in. diameter 50in. stroke, with receivers 
between them. Each cylinder has four valves operated by a 
semi-rotative valve gear, without trips or dashpots. The 
power of the steam cylinders is transmitted in a direct line to 
the double-acting water plungers, 344in. diameter. There are 
in each suction and each discharge diaphragm 97 indiarubber 
valves of small size. The weight of all the pistons, plungers 
and rods is balanced by water pressure in the cylinders under 
the balancing plungers, this pressure being maintained by air 
pumped into a closed tank connected to the balancing 
cylinders. To admit of an early cut-off and the economical 
use of the steam, the engines have a high-duty attachment 
consisting of compensating cylinders and an accumulator, by 
which the surplus energy at the beginning:of the stroke is 
stored up to be liberated and utilised in the last half of the 
stroke, during the expansion of the steam. The highest duty 
obtained on test was 174,735,800 foot-potinds per 1000Ib. 
of steam. ach station~ has six 10ft. Morrison marine 
boilers, with 40in. corrugated flues, and rated at 225 hdorse- 
power each. Similar engines at St. Louis, U.S.A., have 
attained a duty of 179,450,000 foot pounds. 

An American Mallet ‘compound locomotive.—The latest 
‘* biggest locomotive in the world ’’ is an articulated duplex 
compound engine of the Mallet system, built by the 
American Locomotive Company for heavy goods service on 
the mountain divisions. It consists of two six-coupled two- 
cylinder simple engines placed under one immense boiler, the 
front one being a steam bogie. The two engines together, 
however, form a compound system. The two high-pressure 
cylinders are in front of the rear group of six wheels, and 
have piston valves, steam being taken from a dome at. the 
middle of the boiler. The‘exhaust-passes through a pipe to 
the low-pressure cylinders in front of the forward group of 
wheels, and the low-pressure exhaust goes to the smoke-box. 
Both sets of engines have the Walschaert valve gear, and the 
low-pressure cylinders have slide valves. The dimensions 
are as follows :— 
20in. by 32in. 
32in. by 32in. 
4ft. Sft. 
10ft. 
30ft. Sin. 
64ft. Tin. 
7ft 


Cylinders, high-pressure .. 

Cylinders, low-pressure oe 

Wheels, all coupled, in two sects 

Wheel base, each group 

Wheel base,engine .. .. .. 

Wheel base, engine and tender 

Boiler diameter .. .. .. .. 

Steam pressure 

Fire-box .. 

Tubes, number 

Tubes, diameter .. 

Tubes, length... .. .. 

Heating-surface, tubes os 06 es’ we oe 
ss = REO cc son yd) ee ” ” 

a 2586. 4, 55 

79 


235 Ib. 
oft. by Sit. 
436 


” 
Grate area oe ee 
Driving journals .. 
Weight ee 
Tender 


9in. by ‘sin. at 
. 167 tons 
eee Double-bogie 
Water in Tender .. 7000 gallons 
Coal on tender ss se oe ae oe ge | Oe 
Electric locomotives for the New York Central Railway.— 
The new York Central Railway some time ago decided upon 
the use of electric locomotives for handling all its traffic— 
main and suburban—fer thirty-five miles from the New York 
terminus, and the locomotives are now being built. These 
have four driving axles carried in the main frame—with a 
wheel base of 13ft., and a two-wheeled bogie at each end, 
making a total wheel base of 27ft. The driving wheels are 
3ft. Sin. diameter, and the bogie wheels 3ft. The total 
weight is 95 tons, with 68 tons on the drivers. Each axle 
has a 60C0-volt, direct-current, gearless motor of 550 horse- 
power, giving a rated capacity of 2200 horse-power, or a 
maximum capacity of 2800 horse-power. The armatures are 
mounted directly on the axles, and are centred between the 
poles by the journal boxes, sliding within finished ways in 
the side frames, which are of cast steel. The armature is of 
the ironclad type, with laminations assembled on a quill, 
which is forced upon the axle by hydraulic pressure. The 
winding is of the series drum-barrel type. The conductors 
are designed to avoid eddy currents, and are soldered directly 
to the commutator segments on the quill. The magnetic 
circuits are completed through the sideandend frames. The 
cab is in the middle, with a controller at either end, as 
the machine runs either end first. The multiple - unit 
system of control is used, so that locomotives can be coupled 
together and controlled from the head engine. The control 
system is designed for pressures of 300 volts minimum and 
750 volts maximum. With light trains, speeds up to seventy 
miles an hour will be attainable. 

_ Goods sorting yards.—-One of the points of interest visited 
by.the Institution of Mechanical Engineers at Chicago was 
the immense goods sorting yard or clearing yard built by the 

-Ghicago Union Transfer Railway. This is intended as a 
substitute for the various yards of the individual railways 
entering Chicago. The goods trains of all lines will be run 
to this yard, and through cars made up into trains to be 
delivered to the various roads, while local cars will be sent to 
the city goods sheds of the various companies. The yard 
occupies a track of land 13,000ft. long and 670ft. wide. It 
was raised to the required level by a bed of sand, covered with 
6in, to 8in. of slag, and the whole area is drained by a 
sewerage system. There are two sets of classification tracks, 
2400ft. long, leading from double ladders on each side of an 
artificial gravity mound, with receiving tracks 1600ft. to 
8200ft. long, on each side of this mound. Beside the classifi- 
cation tracks there are the overflow tracks. There are fifty 
parallel lines of rails, with five lines on the gravity mound, 
up which the trains are pushed by heavy shunting engines. 








The summit has an elevation of 22ft. above the yard, with 
gradients of 1 in 25 at the top, followed by 1 in 100 and then 
1 in 200. There are 450 points, 120 of which are operated by 
electro-pneumatic apparatus from a signal-box on a bridge 
over the summit of the gravity mound. The cars are all 
marked, and as each car starts over the summit by gravity, 
the man in the tower opens the points for the proper classifi- 
cation track by pressing an electric button. The yards have 
electric light, a power station, repair shop, water and coal 
supply, &c. There are now about 100 miles of track, and it 
is estimated that 5000 cars can be received, distributed, 
classified, and despatched daily. 


Foundry fans and blowers.—The Pittsburgh Foundrymsn’s 
Association recently appointed a committee to investigate the 
relative merits of the fan and the blower forsupplying blast to 
foundry cupolas. A preliminary report has heed made, 
covering replies to circular letters of inquiry, and careful tests 
are being made to determine these relative merits more 
closely. Of 46 foundries in 1896, fans were used by 33, and 
blowers by 13. Of 20 foundries in 1904, 13 are using blowers, 
and 7 are using fans. 
to drive the fans or blowers, 6 use steam power, and 1 uses a 
gasengine. As to theconnections from fan or blower to cupola, 
there is no semblance of uniformity, all sorts and sizes of 
arrangements being used, and the blower in one case being 
123ft. from the cupola. The horse-power per ounce of pressure 
ranges from 4°4 to 1°4 horse-power for blowers, and from 4-3 
to 1°9 horse-power for fans, with respective averages of 2-7 and 
3:2 horse-power. These were on 48in. and 60in. cupolas. 
Three or four foundries reported a change from a fan to a 
blower, but none reported a change from a blower to a fan. 
In one case two 48in. fans with « 40 horse-power engine could 
not successfully supply two 54in. cupolas running alternately, 
but a single 68in. blower with 50 horse-power motor now does 
the work. In other cases the change was made to avoid the 
trouble from belts slipping, and because the blowers did the 
same work with less power, or more work with the same power 
as the fans. 

Chicago elevated railways.—A feature of the city trans- 
portation system of Chicago, is its numerous, elevated 
railways. There are four companies operating such lines, 
and all employ electric power, with the third-rail conductor. 
The lines are all plate girder structures, some built in the 
streets, others in the narrower “ alleys’’ which alternate with 
the streets, and still others are built on their own purchased 
land, They comprise 50 miles in all, with 105 miles of single 
line, but all of them have from two to four lines of rails. 
Trains of three to five cars are run at intervals of 34 to 
5 minutes. They are operated on the multiple-unit system 
on one line, but two of the others are now changing from the 
motor-car to the multiple-unit system. All the lines connect 
with an elevated ‘‘loop,’’ which forms a rectangular line 
embracing the heart of the city, the trains entering the loop, 
passing around it, and leaving it again at the same point. 
There are four of these junctions, and the whole loop is 
equipped with a very complete block system to allow of 
handling the enormous traffic. The average number of trains 
on the loop in twenty-four hours is 1516, including Snda ys, 
or 1581, exclusive of Sundays, the time interval being 57 or 
55 seconds. The maximum number of trains handled 
between 5 p.m. and 7 p.m. is 221, the interval between trains 
being only 324 seconds ; _but in the early morning trains are 
handled at intervals of only 12 seconds. . The average traffic 
in December, 1903, was 336,000 passengers daily.” Three of 
the elevated lines, and also the terminal loop, have their own 
power stations, with capacities of 10,100, 8100, 7700, and 
6100 kilowatts. The other line takes power from an electric 
company’s plant. 








TURBINE-PROPELLED TORPEDO BOAT. 


At the last meeting of the Institution of Naval Architects, 
Professor Rateau read a paper entitled ‘‘Steam Turbine 
Propulsion for Marine Purposes,’’ in which was described a 
torpedo boat made by Yarrow and Co., Limited, of 140 tons 
displacement, fitted with two turbines of Professor Rateau’s 
design, inconjunctibn with a reciprocating engine of 250 horse- 
power. The turbines’drive side shafts, the engine a central 
shaft. They can be used independently or separately. This 
vessel was illustrated in section in our issue of April 8th, and 
full particulars of a number of trial trips were given in the 
same issue. The object of the combination of turbine and 
reciprocating engines is obvious. It is well known that the 
economical range of power of turbines is limited. At their 
maximum power they have a fair efficiency, but this rapidly 
falls off as less and less power is developed. They have, more- 
over, the disadvantage that they will run only in one 
direction. Now it is essential that a torpedo boat should be 
able to run at a cruising speed, say 10 knots, economically, and 
also that it should be handled with ease. Hence the intro- 
duction of the small reciprocating engine, which, at full 
power, gives the boat the desired speed, and by the facility of 
reversing gives the handiness required. Fora fuller discus- 
sion of the pros and cons of this system we may refer our 
readers to Professor Rateau’s paper, to which reference has 
already been made. Interest in the subject has been revived 
by a trip which the little vessel took down the Thames on 
Tuesday last to demonstrate her qualities to a number of 
guests who took part in the trial at the invitation of Mr. A. 
F. Yarrow. 








NAVAL ENGINEER APPOINTMENTS. 


THE following appointments have been made at the Ad- 
miralty :— 
~*Engineer-Commanders: E, A. W. Head, to the Spartan; W. H. 
Bramsdon, prométéd to Engineer Captain; G. W. Hudson, to the 
Magnificent ; A. Kerr, to the Fire Queen for the Prince George ; 
H. J. J. G. Moon, to the Vivid for the Rainbow. ; 

Engineer Lieutenants: J. W. Forbes, to the Firequeen, for the 
Spartiate ; G. W. Baldwin, to the Vivid, as first assistant to Chief 
Engineer, Devonport Dockyard ; L. M. Hobbs, to‘the Vivid, as 
second assistant; J. C. Talbot, to the Vivid, as ‘assistant in 
drawing-office ; H. T. G. Lobb, to the Pembroke, for reserve ; J. 
McLaurin, as engineer inspector, and H. C. Rush, as assistant 
engineer, Ist class, to the President, for Controllers’ Department ; 
H. 8. Garwood, to the Thames, for submarines ; R. Baron, to the 
Barrosa ; H. Lashmore, to the Firequeen, for the Foresight; H. 
Basson, to the Pembroke, for the Severn, appointment to the 
Ringarooma cancelled ; H. J. Turner and J. C. Matters, to the 
Majestic ; L. R. Croisdale, to the Magnificent. 

Artificer Engineers; W, H. Pound and A. Pamely, both to the 
Majestic. 

Acting Artificer Engineers: W. Whyard and W, E, Browne, 
both to the Magnificent, 


Of 18 foundries, 11 use electric power |: 





THE IRON, COAL, ANI) GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

THE engineering trades are fairly well occupied, and the new 
quarter opens with better prospects. Hydraulic engineers are well 
engaged, and tenders are being prepared in connection with several 
7 undertakings, including pumps for electricity-generating 
stations in London and elsewhere. An exceptionally large mee, 
weighing some 87 tons, is under construction by Messrs. Joseph 
Evans and Sons, of Wolverhampton, itsdestination being Lancashire. 
With regard to the agricultural machinery trades, the demand for 
portable steam engines for Australia has shown considerable 
augmentation lately, and South African orders for this class of 
goods are also improving, whilst a growing trade is being done 
with the chief pean markets, The call for harvesting 
machinery for the Levant has been emphatic. Makers of mining 
machinery have done better with South Africa during the first 
half of this year than during the first half of last, though the June 
trade has been only moderate. Recent indents show, however, 
that things are beginning to improve there, and that a better 
autumn business is anticipated. India’s increasing railway and 
irrigation: requirements are affording some good orders to pump 
makers, rolling-stock builders, and general engineers, all of whom 
have experienced a very good year with this market. 

In the steel trade a fair amount of new business was booked at 
the read quarterly meeting of the iron trade in Birmingham 
on Thursday at } Soret which favoured purchasers. The 
galvanisers are pay semi-finished pope ge for rolling 
down purposes, at as foreign material is not being offered as 
fréely as some little time back, or upon such favourable terms, 
British makers are getting a better proportion of the work avail- 
able. Bessemer billets are quoted 5s. to £4 10s., or about 
2s. 6d. less than three months ago, and 5s. below the prices of 
twelve months back; while Siemens are £4 10s. to £4 lds. 
Serviceable ‘mild stéel bars, which a year ago were being quoted 
£6 17s. 6d.; are now offered at £6, which is about the same as 
three months back. . Structural engineers are fair customers, and 
girder plates are quoted £5 17s. 6d. to £6, with angles at £5 5s. to 

5 12s. 6d. Quotations for angles are about the same as in April 
last, but have lost 5s: or rather more, on the year. 

Manufactured iron continues quiet, and the increasing extent to 
which steel is takifig the place which iron formerly occupied is 
being constantly dedinateated. The manner in which the foreign 
and colonial demand for galvanised corrugated sheets is sustained 
is, however, one of the redeeming features in the situation. The 
quantity of galvanised co sheets exported for the half-year 
has risen from 177,000 tons in 1903 to 193, tons, and the value 
rose from £2,197,326 to £2,290,155. This amount of over two and 
a quarter millions sterling for the half-year is looked upon locally 
as very satisfactory. The improvement in the Indian demand has 
been very marked, an advance having been made from 31,000 tons 
in the first half of last year to 56,000 tons in the first half of this 
year, the corresponding rise in value having been from £355,926 to 
the remarkably half-year’s total of £608,958, thanks largely 
to irrigation and railway requir ts. The indents which have 
been reaching manufacturers and merchants for some time past 
from the chief Indian buying centres have been of « very cheering 
character. Agricultural and railway and general building re- 
quirements have also of late improved the South American demand, 
the half-year’s shipments to the Argentine having gone up from 
16,000 tons to 28,000 tons. Improved conditions in New South 
Wales since the passing away of the drought have been mainly 
responsiblé’ for-better-Australian orders; the Australian shipments 
having risen from 19,000.tons to 27,000 tons, whilst an augmenta- 
tion is noticeable also in the requirements of New Zealand, progress 
in this case having been broadly from 7000 tons, to 9000 tons. The 
corrugated sheet firms have lately been quoting £10 to £10 7s. td. 
for 24 gauge f.o.b. Liverpool, and their section is probably in a 
better position than any other branch of the market except marked 
bars. The dearness of spelter, however, and the keenness of com- 
petition, keeps down profits to a low level. Plain sheets show no 
improvement from the stagnation which has characterised them for 
some months past, and current quotations of £6 2s. 6d. to £6 5s. for 
singles, £6 5s. to £6 7s. 6d. for doubles, and £6 17s, 6d. for trebles, 
are only little more than nominal. Quotations for galvanised 
corrugated sheets, doubles, are £1 below this time last year, as a 
rule; and in some cases still lower ; and a reduction of 17s. 6d. or 
£1-has also to be chronicled in plain sheets, singles, with other 

auges in proportion. Marked bars are still quoted £8, which is 
fos. less than this time a year ago, and the same as three months 
ago, Unmarked bars, which, it will be remembered, were advanced 
5s. on April 14th last, thus making the nominal price £6, are now 
quoted £5 15s. to £6, the advance not having been obtained in 

practice. x 
Pig iron is in moderate demand at 44s, for Staffordshire 

cinder sorts, which is about 1s. less than three months ago, and 
4s, 6d. less than this time twelve months back. Part-mine is 
quoted 46s. 6d. to 48s., against 49s, to 50s. a.year ago. All-mine 
is 60s. to 65s. for ordinary. sorts, and better qualities, which were 
being named at 80s, to Bos. twelve months, back, are now offered 
at 75s. to 80s., or 5s. reduction. .Some brands of Northampton 
forge iron were obtainable on Thursday at 40s., though the general 
quotation was 428.; as against 45s, to 46s. three months back, and 
47s. to 48s. 6d. twelve months ago ; these descriptions being about 
6s. 6d. easier to buy on the year, and 4s. on the quarter. Derby- 
shires to-day may be quoted 43s. 6d. to 45s., with only a moderate 
demand. Cold-blast sorts have held their own well during the 
recent depression at 95s. to 100s. 











NOTES FROM LANCASHIRE. 


(From our own Correspondents.) 


Manchester.—Conversation on Change on Thursday mainly ran 
on the present depressed state of trade, and, so far as iron and 
coal are pate thew it is said that nothing like it has existed for 
twenty years past. Of course, it was just possible that the 
Birmingham quarterly meeting may have exercised séme influence ; 
yet there was a marked absence of business, and trading 
generally was on an unsatisfaetory--footing.— Mueh uncertainty 

revailed, and buyers appeared to be wary of placing orders. 
This remark applies especially to pig iron, although there are 
one or two notable exceptions, “With regard to Cleveland iron, 
it is reported that there have been very large sales, and merchants 
and dealers here ‘are in hopes that ~ this’ may contribute 
towards a much desired turn for the better in this centre. Some 
slight discussion has arisen as to warrants for Northérn iron, but 
it would not appear that the new form of contract'adopted in 
Glasgow will interfere much with this market. “The'lower price 
of Lincolnshire forge ruling last week appears to havé stimulated 
demand, and this class remains firm, but stocks of Derbyshire are 
very large, and it is possible to buy it much lower than’the ruli 
price at the corresponding period of last week. ° Laricashire No. 
foundry ranged from 51s. 6d. to~ 52s. 6d. _ Lincolnshire ditto 
47s. 6d. delivered Manchester, while Forge No. 4 was quoted 
delivery equal to Warrington at 46s. 8d. 

Scotch makes remain ogg Gartsherrie being quoted 54s, 3d. 
to 56s.; Glengarnock, 53s, 3d. to 53s. 6d.; and Eglinton, 52s. 6d. 
to 53s. Cumberland hematite, 61s. 6d. to 62s, 6d.; Middles- 
brough, 51s, 4d. to 51s. 10d. delivered Manchester. 

Manufactured steel is still on the quiet side ; bars are quoted at 
£6 to £6 2s. 6d. top price, and steel plates about the same figures. 
Boiler plates maintain Association wn at £6 17s. 6d. delivered 
Manchester district. Angles are to be bought at lower rates, say, 
£5 7s, 6d, to £5 10s, In billets there is a marked absence of 
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business, and it is noteworthy that English makers decline to give 
any further concession, as compared with foreign imports, 

There is a lessened output of hoops, but prices remain on the 
same basis as last week. There are some inquiries for ‘‘ locos,” 
on the English market; specifications have been received, and it is 
to be hoped that as a result orders which amount to a fair sum will 
be placed in this district. 

Imports for the past week to Manchester include 4117 square 
billets, 10 cases and 89 packages of machinery (not described), 
19,384 steel billets from Boston; 28 packages zinc sheets from 
Stettin ; 550 tons pig iron from St. Petersburg ; 7282 pieces billets, 
1879 plates spelter, 1200 bundles, 882 coils iron wire from Rotter- 
dam ; 2689 iron girders, 49 bags bolts, 3698 iron billets, 90 bundles 
rods, and 40 bags nails. Amongst the principal items exported 
from Manchester were. 92 tons cast steel bearing plates, 385 tons 
74 ewt. steel rails, 26 tons 12} cwt. fish-plates, 64 cwt. steel bearing 
springs, and one case locomotive drawings. ‘T'o 'T'report machinery 
to the value of £4434, 

So far as the coal trade is concerned, there is a period of great 
guietude, if not stagnation, ruling. This especially applies to 
house coal, but there has been a lessened output at most of the 
pits in the Lancashire districts, Engine slack is in limited supply, 
and fetches full prices. With regard to export coal, freights are 
against any large demand, and one or two vessels have been tied 
up in this port owing to this circumstance. Nothing new is to be 
quoted in gas coal, and for manufacturing and forge coal the 
demand is exceedingly dull. Quotations are :—House coal, best, 
13s, to 14s.; seconds, 11s, to 12s.; common, 8s, 6d. to 9s. 6d. and 
10s.; steam and forge, 8s. 6d. to 8s. 9d.; ordinary qualities, 8s. to 
8s. $d. common ; for engines, best slack, 6s. to 6s, 6d.; medium, 
5s. to 5s, 6d.; common, 4s, to 4s. 6d. at the pit. 

Barrow.—There is still only a very small business doing in 
hematite pig iron. The market shows no new life nor any prospect 
of improvement. Indeed, the prospect is more in the direction of 
a limitation of the business now doing, as local steel makers are 
likely not to require as much crude metal as they are receiving 
at present. There are only twenty-five furnaces in blast, being 
nine less than in the corresponding week of last year. Stocks are 
small in warrant stores, and show the slight decrease during the 
week of 33 tons. They now total up at 14,380 tons. Makers hold 
more stocks than usual, and there is no immediate chance of 
reducing them. Pricesare the same as last week—54s. for mixed 
Bessemer numbers net f.o.b., and 53s. for warrant iron net cash 
sellers, 6d. less buyers. The trade doing in forge and foundry 
iron is very slow, especially as prices are so low. 

Iron ore is in very slow demand, and there is very little being 
done at the native mines ; 8s. 9d. is the price of good ordinary sort ; 
net at mines, 

During last week experiments were made in the Coniston 
district with the new electric ore finder, and it was successful in 
demonstrating the existence of several lodes of copper on 
the breast of Wetherlam. The Coniston Mining Company work 
this royalty, and have already a large mine in operation. The 
new electric ore finder is suitable for use in determining the 
presence of copper, silver, or gold, but it has not yet been suc- 
cessfully tested with hematites. An effort is about to be made 
with the view of discovering whether it will as readily indicate the 
presence of hematite as of other valuable ores. 

The steel trade is very quiet, and orders for rails and plates are 
fewer than they have been for some time past. The mills are not 
working full time, and unless orders come in more freely, and of 
this there is no immediate prospect, there will be less activity this 
winter than for some time past. There is great competition in the 
steel trades, and lower prices are necessary in order to secure the 
few orders on offer. 

Shipbuilders report no new orders. 

Shipbuilding is very quiet. Last week’s shipments included 
1689 tons of iron and 5305 tons of steel, total 9994 tons, in con- 
trast with 13,698 tons in the corresponding week of last year, a 
decrease of 3707 tons. For the year up to date the shipments 
have reached 388,848 tons, in comparison with 503,123 tons in the 
corresponding period of last year, a decrease of 141,275 tons. 

Coal and coke very quiet, prices remaining low. 








THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

_'THe continued hot weather causes house coal to be in excep- 
tionally languid demand, As compared with last year, sales are 
very much smaller, although South Yorkshire is certainly no worse 
off in this respect than the other colliery districts. Values for 
house coal are about 1s, per ton below those of 1903. Barnsley 
house fetches from 10s. to 11s, per ton at the pits, and secondary 
sorts from 8s, 6d. per ton. While house coal is moving out of hand 
very slowly for the metropolitan, Eastern Counties, and local 
markets, steam coal, on the other hand, is in brisker demand. 
Heavy consignments are being despatched to Hull on account of 
the export trade, as well as for the ordinary shipping requirements 
of the Humber. Heavy tonnages are going to the Baltic ports, 
while the home demand is fully up to the average for this season 
of the year. Contracts are being settled at both 8s. 6d. and 
Ss, 9d. per ton, these figures showing the minimum value at which 
supplies of good steam coal can be secured. Stocks bought in the 
open market rule from 8s. 9d. to 9s. per ton in the better qualities, 
and about 6d. per ton less in secondary sorts, There is no 
improvement to report in the trade in coke ; ordinary samples of 
good South Yorkshire coke can be had at very little in excess of 
10s. 6d.- per ton. There is a fair demand for good slacks, but 
ordinary steam coal and smudge are but little called for. 
fn the iron trade the tendency is still towards lower values. 
lhe expectation of the reduced rates encouraging demand has not 
heen justified by events, and there seems quite as much doubt 
whether the revised and even easier quotations will have any 
further effect in that direction. Stocks of Lincolnshire and 
Derbyshire iron are by no means heavy, and should any faith be 
shown in improved business in the immediate future, there ought 
to be an increase in orders. Current quotations are :—West Coast 
hematites, 63s. to 64s. per ton; East Coast hematites, 57s. 6d. ; 
Lincolnshire foundry, 45s. 6d.; Lincolnshire forge, 44s.; Derby- 
shire foundry, 46s. 6d.; Derbyshire forge, 43s.; finished iron is 
very much as previously quoted, £6 5s. being the basis price for bars. 
Steel quotations are unaltered. At local foundries there is some 
good work for cookery appliances, and boiler makers are somewhat 
better off for orders. 

In military material the East End firms are still waiting for the 
fresh armour- late orders promised in reply to the question by the 
member for Brightside in the House of Commons last week. 
Although it was stated that these might be looked for almost 
immediately, they are not expected for some time yet. ur three 
armour-plate making firms will be quite content if the orders come 
forward in time to enable them to retain the staff now employed 
upon the iast work taken in hand. It wonld be a misfortune for 
the nien engaged on the present orders in the department to have 
= be discharged through lack of further work. Although the 
— orders are being proceeded with very deliberately, a good 
deal of the work has got as far as the finishing shops, which is the 
= stage. In marine material some fair work in shafting and 
rs ier heavy forgings is in hand, but nothing at all equal to keep 
: rN rer employed. There is rather a set-back again in ship- 

uilding orders, and for such work as there is the foreigner com- 
= very keenly. More animation is reported in the railway 
> rial trade, which is somewhat remarkable, considering the 
i ortage of work in the heavy departments. The orders placed, 
Peo are in anticipation of a revival in the business, and 
pes € good the gradual wearing out of rolling stock in which the 
tim - have not given out anything like large orders for some 
¥ hey are obliged, however, even when their requirements 
are from hand to mouth, to place carriages and wagons at some 





time, and these are now being put in hand. The Great Central 
Railway Company is perhaps the most important customer at 
present. 

The foreign trade in cutlery during June shows a slight improve- 
ment, the value being £57,162, against £55,115 in the correspond- 
ing month of last year. For the six months, however, there is a 
decrease, £327,374 being the value for the half-year of 1904, 
against £330,696 for the corresponding half-year of 1903. It is 
noteworthy that the heaviest decrease is in British South Africa, 
The value for the month on South African account is not quite 
one-half of what was done a year ago, the value for the six months, 
£29,344, contrasting badly with 249 for the first six months of 
last year. In hardware business is better, the value for the month 
having been £157,068, against £121,807 for June of 1903; for the 
six months, £941,853, against £755,742. Here again South Africa 
is disappointing, the value of trade for the month having been 
£14,435, against £21,040 for June, 1903; for the six months 
£106,467, against £145,218. ratifying improvement, however, is 
shown bo Barge East Indies, Australia, New Zealand, Canada, 
foreign West Indies, and several of the continental markets. 

In the lighter staple industries the condition of affairs does not 
improve, the London season a been most unsatisfactory, while 
the country trade has been languid at the same time. Travellers 
find it very hard either to get orders or to collect accounts, 

The Master Cutler for 1904-5 will be Mr. George Hall, of the 
firm of Messrs. G. and J. Hall, engineers, tool and steel manu- 
facturers, Hereford-street, Sheffield. In the ordinary course of 
succession the senior warden, Mr. T. W. Sorby, would have been 
elected next month, but Mr. Sorby, actirg on the advice of his 
medical advisers, has decided to retire. Mr. Hall, at the 
unanimous request of the company, has consented to take the 
vacant place, and his decision has given the greatest satisfaction 
both to the company and to the community, for there is no citizen 
in Sheffield more largely respected or more eminently qualified for 
the distinction. 

Messrs. Cammell, Laird and Co., Limited, Cyclops Works, 
Sheffield, are to launch from their Birkenhead yard on Saturday, 
the Pathtinder, a vessel of the Scout class, for the British 
Admiralty. 








NORTH OF ENGLAND. 


(From our own Correspondent.) 


Makers of Cleveland pig iron have during the last few days had 
to report a strong wave of buying ; indeed, there has been quite 
a rush to purchase iron for delivery in July and August, and not 
in any week this year have so many contracts been added to 
the books of the producers. Within a week orders for consider- 
ably over 100,000 tons of pig iron have been placed, and now there 
is something of a lull again. The chief buyers have been the 
merchants, who have been persistently ‘‘bearing ” the market for 
some weeks. They had sold iron heavily for summer delivery, 
and had not covered to any extent, as they wished to get prices 
down. It did not appear last week as if they could do any further 
good by waiting, and the time was at hand when they would need 
the iron. They, therefore, began to buy freely, with the result 
that prices were advanced. Having now pretty well covered, they 
have become “bulls.” The condition of trade in this district 
justifies the better prices that are now ruling. The Board of 

rade returns, the Stock Exchange reports, local shipping 
statistics, and the decrease in the stocks in the public warrants 
are all more favourable to the producers, and it is evident that 
the situation of late has not been nearly so bad as it has been the 
fashion to represent it. The tone of our pig iron market, there- 
fore, has become more encouraging, and it cannot be any longer 


said that producers of Cleveland pig iron are ‘“‘down in the | 


dumps.” 

The demand has been more for Cleveland iron from the makers 
than for warrants, but the price of the latter has increased sub- 
stantially. Thus, when the month opened buyers would give no 
more than 42s, 34d. cash for Cleveland warrants, but as much as 
43s, 14d. cash has been paid this week, a higher rate than has 
been reported since 6th ult., and it was close upon 1s. per ton above 
the minimum that has been reported since the spring trade opened. 
Buyers seem now to have satisfied their more pressing require- 
ments, and the price of warrants has become easier, for at the 
close on Wednesday 42s, 8d. cash was all that the buyers would 
give. Last week buyers could get No. 3 Cleveland G.M.B. pig iron 
for July-August delivery from second hands at 42s. 6d. per ton ; 
this week 43s. has had to be paid, and makers’ quotations range 
from that to 43s. 6d. Better prices are cigediel for iron that is 
wanted for delivery in the autumn. No. 1 has been raised to 
45s, 3d. per ton, and No, 4 foundry to 42s. 9d., both these 
qualitities, as well as No. 3, being rather scarce, and Scotland is 
taking more No. 4 foundry than last month. The position is thus 
decidediy more satisfactory, though it cannot be said that trade is 
otherwise than depressed yet. No. 4 forge is raised to 42s. 3d. ; 
mottled to 41s, 9d., and white to 41s. 44d., all being more readily 
obtainable than the higher qualities, 

The cost of producing pig iron in this district has been slightly in- 
creased this month, as a result of the higher realised price for last 
quarter. Not only are the wages of blast furnacemen increased, 
but the rates for the conveyance of iron-making materials on the 
North-Eastern Railway have been advanced 1 per cent. in accord- 
ance with the sliding scale in force. Usually the wages of ironstone 
miners are advanced or reduced according to the changes in the 
realised price of pig iron, though there is now no sliding scale in 
force. It has been arranged that for the current quarter no change 
shall be made ; last quarter they got more than the realised price 
of pig iron warranted. 

he makers of East Coast hematite pig iron, unfortunately, 
have not participated in the improvement which producers of Cleve- 
land pig iron are able to report. Neither demand nor prices are 
stronger, though there is a report that one of the leading firms of 
consumers in this district has this week bought 30,000 tons of hema- 
tite iron. For No, 1 hematite iron no more than 51s. 9d. per ton 
can be got ; for mixed numbers 51s. 6d.; and for No. 4 49s, 9d. 
Rubio ore is somewhat weaker, consumers having purchased it at 
14s. 6d. per ton, c.i.f., Tees, and there are plenty of sellers at 
14s, 9d. But ironmasters can get no relief in the matter of coke, 
the producers of which are very independent at present, for there 
is not more being offered than satisfies the demand. 

The exports of pig iron from the Cleveland district this month 
are more favourable, especially to the Continent, and Scotch con- 
sumers have likewise taken more than last month. The total 
shipments of pig iron this month up to 13th reached 33,992 tons, 
as compared with 32,667 tons last month, and 31,876 tons in July, 
1903, to 13th. The stock of Cleveland pig iron in Connal’s public 
warrant stores on 13th was 78,733 tons, a decrease this monta of 
1978 tons, The stock of hematite pig iron in the same stores con- 
tinues at 300 tons. 

The statistical return of the Middlesbrough Chamber of Com- 
merce for the second quarter of the year shows that trade has 
been a good deal depressed. The shipments of pig iron, for 
instance, were little better than those of the first quarter—248,045 
tons against 239,509 tons—whereas there should have been a sub- 
stantial increase, for the first quarter is almost invariably the 
quietest in the year, whereas the second or spring quarter is one 
of the busiest, if not the busiest. As compared with the exports 
for the second quarter of last year, there was a falling off equal to 
22 per cent., for 306,827 tons were then sent away by sea. The 
falling off was most conspicuous in the coastwise trade. - For the 
first half-year the exports only reached 487,554 tons against 
567,269 tons in the corresponding period of 1903, a decrease of 
14 per cent. The value of the exports from the port of all goods 
except coal and coke during the quarter only reached to 1,197,134 
tons, that being 191,885, or 14 per cent., less than in the first half 
of last year, and the value of the half-year’s shipments was 
£2,075,035, or nearly half a-million less‘ than that of the first half 


of 1903. But there was an increase in the exports of manufactured 
iron and steel, which for the half-year reached 233,218 tons, 
against 219,622 tons last year. The decrease in the stocks of pig 
iron in the public stores is not unsatisfactory, and there was a 
ge tonnage of shipping launched than in the first half of 
1903. 

The manufactured iron and steel industries are fairly active yet, 
but very few fresh orders come to hand, more especially for 
finished iron, and probably when producers find it necessary to 
seek for further contracts they will have to reduce prices, which 
have been firmly held for several months. Certainly trade is 
quiet with those who mostly require finished iron and steel. 
Nevertheless, there have been no alterations in prices for several, 
not weeks, but months, and the actual figures realised have been 
maintained. Steel ship plates are at £5 12s. 6d.; iron ship plates, 
£6 7s. 6d.; steel ship angles, £5 5s.; iron ship angles, £6 2s. 6d.; 
steel engineering angles, £5 10s.; packing iron, £5 5s.; steel joists, 
£5 5s.; steel hoops, £6 7s. 6d.; steel strips, £6 5s.; steel bars, 
£6 5s.; iron bars, £6 2s. 6d.; steel sheets, £7 5s.; iron sheets, £7, 
all less 24 per cent. f.o.t. Heavy steel rails are steady at £4 10s.; 
cast iron chairs, £3 7s, 6d.; and steel sleepers, £6, all net at works. 
It is satisfactory to note that during the last half-year there has 
been a larger shipment of manufactured iron and steel from the 
Tees than in the first half of 1903, the quantity this year being 
233,218 tons, against 219,622 tons last year, there being a marked 
increase in the exports of steel and a falling off in those of manu- 
factured iron. 

Most of the shipbuilding yards are still fairly well employed, 
and will continue to be so for most of the current half-year, but it 
cannot be expected that this will be the case afterwards without 
there is some radical change in the shipping trade within the next 
few months. Shippers are not ordering new vessels except in odd 
cases, and no one can look for them doing so when there is so 
little chance of profitable employment for them. Freights are 
wretchedly low to all parts of the world ; indeed, they are in many 
trades almost the lowest on record. The slackness in the employ- 
ment for vessels is indicated by the fact that in the Tyne there 
are now over forty steamers laid up, three of them being large oil 
tank vessels which have never even been to sea. And yet this 
should be about the briskest period of the year for shipping. If 
this is the case now, the prospect is poor indeed for the winter 
time, and no wonder shippers hesitate about distributing fresh 
orders. Traders cannot see what they will do with the steamers 
that are on order. The engineering industry is likewise 
indifferently situated. 

Mr. J. C. Beckwith, who has for many years been with Messrs. 
Head, Wrightson and Co., Limited, Thornaby, is leaving to take 
up a more important position with the Teesside Bridge and Engi- 
neering Company, Limited, Middlesbrough. Mr. W. H. Crow, 
works manager at Messrs. Robert Stephenson and Co.’s Darlington 
locomotive works, is retiring into private life, and Mr. C. Williams, 
the assistant manager, is leaving to take up an appointment under 
the Colonial-office in London. 

The coal trade is less unsatisfactory than it has been of late, and 
the coke trade shows a very fair amount of improvement. The 
prices of the latter have stiffened in sympathy with the rise in pig 
Iron rates, and not less than 14s. 3d. per ton will be taken for 
medium qualities delivered at the Middlesbrough furnaces, in fact 

| 14s. 6d. is more like the general quotation, while for foundry coke 
the price is 16s. 3d. f.o.b. Best steam coals are firm at 10s. per 
ton, and seconds 8s. 9d., but smalls are a drug upon the market, 
and will hardly realise 4s. per ton. Best gas coals are at 8s., and 
seconds at 7s. 9d. f.o.b. 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 


THERE is a quieter feeling in the Scotch iron trade all round. The 
annual trades holidays have now begun, and very little work will 
be done during the next fortnight in Glasgow and the district. 

The pig iron market, which strengthened towards the end of last 
week, has this week been easier. Some business has been done in 
Cleveland iron, but other kinds are practically neglected. © Cleve- 
land warrants have sold at 42s. 114d. and 42s. 11d. cash, and 
43s. 1d. for delivery in eight days, up to 43s, 10d. ten days. 

Prices of Scotch makers’ iron have in some cases declined 6d. to 
1s. per ton. G.M.B., No.1, is quoted at Glasgow 51s. 6d.; No. 3, 
48s. 6d. ; Carnbroe, No. 1, 52s. 6d. ; No. 3, 49s. ; \Clyde, No. 1, 
57s. ; No. 3, 50s. 6d.; Langloan, No. 1, 66s.; No. 3, 54s. 6d. ; 
Gartsherrie, No, 1, 57s. 6d.; No. 3, 51s.; Summerlee, No. 1, 
58s.; No. 3, 51s.; Coltness, No. 1, 66s.; No. 3, 55s. 6d.; Glen- 
garnock at Ardrossan, No. 1, 57s.; No. 3, 50s.; Eglinton at 
Ardrossan or Troon, No. 1, 51s.; No. 3, 49s.; Dalmellington at 
Ayr, No. 1, 5ls.; No. 3, 58s.; Shotts at Leith, No, 1, 58s.; 
No. 3, 52s. 6d.; Carron at Grangemouth, No. 1, 58s.; No. 3, 
52s. per ton. ; 

Scotch hematite pig iron is sold at 55s. 6d. per ton for delivery 
at the West of Scotland steel works, but the demand at present is 
necessarily limited. 

There are 86 furnaces in blast in Scutland, compared with 
82 at this time last year, and of the total 40 are making hematite, 
40 ordinary, and 6 basic iron. 

The stock in the Glasgow warrant stores is unchanged since last 
week, the total being 9560 tons, which is 270 more than at the 
beginning of the year. 

The shipments of pig iron from Scottish ports in the past week 
amounted to 5685 tons, compared with 4504 in the corresponding 
week of last year, showing an increase of 1181 tons. The total 
shipments since January Ist are 153,778 tons, being 30,281 tons 
less than in the corresponding period of 1903. 

The arrivals of Cleveland iron at Grangemouth in the past week 
reached 10,253 tons, being 2938 more than in the corresponding 
week. The aggregate imports of this iron since the beginning of 
the year are 268,377 tons, showing a decrease compared with those 
of the first half of last year of 32,322 tons. There is nothing new to 
report with reference to the condition of the finished iron and 
steel trades, business being suspended for the holidays. 

The coal trade has been fairly active in the last few days, but 
now business on the Clyde is for the most part suspended. The 
aggregate coal shipments from Scottish ports in the past week 
were 229,125 tons against 234,239 in the preceding week, and 
226,307 in the corresponding week of last year. There was thus a 
decrease of 5114 tons compared with the preceding week, but an 
increase of 2818 tons over the corresponding week of 1903. There 
has been practically no change in the prices of shipping coal. 
Household sorts have been less wanted for home use owing to very 
much warmer weather, and the demand for manufacturing 
purposes is, of course, very much curtailed by the holidays, 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

In the present quiet times of coal, when steam coal prices seem 
to be falling down to 14s, at Cardiff, some degree of satisfaction is 
expressed that the quarterly returns, which have now been com- 
pleted, show a favourable character. Compared with the corre- 
sponding quarter for 1903, the coal exports from all the Welsh 
ports indicate an increase of 385,070 tons. The exact total for the 
quarter was 2,177,180 tons, Cardiff despatching 1,291,414 to 
foreign destinations, 198,480 coastwise ; Newport, 300,596 foreign 
and 75,107 coastwise ; Swansea, 156,221 foreign and 31,344 coast- 
wise ; Port Talbot, 54,104 and 20,031; Neath, 7699 and 15,486; 
and Llanelly, 19,089 tons and 7560 tons respectively. In patent 
fuel the aggregate total was 118,581 tons, and in coke 7692 tons. 

Swansea has regained its old position in patent fuel by sending 
289,016 tons to 267,840 from Cardiff ; Port Talbot figures third 
with 67,601 ; Newport fourth with 23,627 tons, 
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Last week was only a moderate one in respect of shipment, but 
the week opened with a little more animation, that was not sus- 
tained, for mid-week the general complaint at Cardiff on ’Change 
was that things were quiet, with a downward tendency. Sales of 
best steam have been made at 14s., and business is restricted, even 
in seconds, as well as best. The prominent features of trade this 
week are :—Lower figures for Monmouthshires ; small steam in 
steady demand ; house coal exceedingly quiet, the tropical weather 
rendering home trade especially almost at a stoppage. 

Closing figures this week, Cardiff, are :—Best steam, 14s. 3d. to 
14s. 6d., and doubts expressed that the 13s. net is not remote ; 
at 13s. 9d., for example, business has been done already. Best 
seconds, steam, from 13s. 3d.; dry coals, from 13s. ; quotations, 
13s. 3d. to 13s. 44d.; best smalls from 7s.; best ordinaries, 6s. 3d. to 
6s. 9d.; seconds, 5s. 6d. to 5s. 9d.; Monmouthshire semi-bituminous, 
best, 13s, ; best ordinaries, 12s. 6d. to 12s. 9d ; seconds, 11s. 6d. to 
12s.; house coal, very best, 15s. 6d ; best ordinaries, 13s. 6d. to 14s. ; 
seconds, from 10s. 6d.; No 3 Rhondda, 13s. 6d_ to 13s.9d.; brush, 
lls, 3d. to Ils. 6d. ; small, 8s. 6d. ; No, 2 Rhondda, 10s. 6d. to 
10s. 74d.; small, 6s. 3d. to 6s. 9d. 

Patent fuel, 14s. to 14s. 6d. ; coke, furnace, from 15s., foundry 
from 17s, td. ; pitwood, 17s. In anthracite a degree of slackness 
prevails at Swansea. Prices remain, best from 20s. ; good large, 
Ys. 9d. to 1ls.6d. ; cobbles, 17s. 6d. ; nuts, 18s. to 19s. ; peas, 10s. 
to lls. 6d. ; rubbly culm, 5s. 9d. ; duff, 4s. 

Latest quotations—steam, 14s. ; bunkers, 8s. 9d.; house coa:, 
14s. ; patent fuel, 13s. Barnyeat, Brown and Co, struck the 44 
rock seam last week in the Sirhowy valley. It was struck at a 
depth of 200 yards in splendid condition. The Black Vein is 
expected to be won at 375 yards deep, about the end of the year, 
and will give employment to a large number of men. This will 
be acceptable for men of the older collieries, which are showing 
lesser output. 

This week we are in the full drift of the holiday season, and 
this perhaps is fortunate, as there is a lesser demand, and at all 
ports quietness prevails. Output this week lessening. The im- 
pending retirement of Sir W. T. Lewis is rumoured, but I am not 
in a position to contirm this, and regard it as premature. 

The Italian Meridionale Railway order of 120,000 tons, best 
Monmouthshire, is stated to have been secured by Powley, Norman 
and Co., at about 11s. 44d., or id. less than last year. It is the 
subject of comment that railway orders in the Midlands and parts 
of South Wales are in sevora! instances at lower rates, a fair indi- 
cation of the opinion of the outlook ahead. Large cargoes are 
going to Buenos Ayres, and several important ones of late to 
Cronstadt and China. Continental trade is by no means brisk. 

Last week Swansea only despatched 42,322 tons of coal, and 
the French total was limited to 16,384. Newport was better, 
70,750 tons going foreign, but coastwise was confined to 22,389 
tons. Anthracite collieries are working irregularly. Clydach 
not hopeful. 

Several good rail orders are reported to have been secured by 
Guest, Keen and Co., one of 40,000 tons for the Buenos Ayres and 
Pacific. Price quoted is 88s. f.o.b. Another of 2300 tons for the 
Federated Malay States, 90s. 

The comment in iron circles is that now that home railways are 
busy with passenger traffic these come at an opportune time. Tin 
bars are not much in evidence of late. 

The quarter's returns to end of June show that Cardiff ship- 
ments totalled 27,671 tons of iron and steel, thus holding the 
premier position, Newport total being 14,390, and Swansea, 
10,114 tons, 

The temporary lull in the iron trade at Dowlais has passed off, 
and a substantial move was chronicled for last week. The total 
make of rails exceeded the old record of 4000 tons, and those in 
authority quite anticipate a record of 5000 tons. One of the sec- 
tions rolled was in accordance with the Buenos Ayres contract, 
and was a fine sampie of the 100 lb. to the yard, reminding one of 
the still finer of, 1 think, 120 lb. for the Metropolitan, which was 
also rolled at Dowlais. At thesame works steel sleepers for foreign 
destination are in evidence, fish-plates for South America, and 
home railways, and micellaneous ‘‘goods.” The influx of business 
is telling strongly in the engineering works and fitting shops. 
Good work continues to be shown at Ebbw Vale and Blaenavon. 
Steel-making has fallen off a good deal in the Swansea Valley. In 
many quarters furnaces are quieter, and bar mills by no means 
brisk. Landore had five furnaces at work, Pontardawe four, 
Upper Forest four. The spelter stoppage was ended ; Duffryn 
steel making temporary, while Mannesman Tube Works busy 
with annual stocktaking. 

At Swansea, mid-week, it was reported on ‘Change that Scotch 
pig iron was inactive, but that during the week an advance of 6d. 
per ton had taken place in Middlesbrough and 104d. per ton 
hematite. 

In tin-plates prices are slightly weaker. A good make is reported 
for last week—close upon 70,000 boxes ; shipments, 67,000. Stocks 
are now at 130,222 boxes, Tin-plate prices slightly weaker. 
Quotations :—Bessemer, from lls. 6d.; Siemens, from Ils, 9d.; 
block tin, £118 5s.; spelter, £22; lead, £12; copper, £57 3s. 9d.; 
iron ore, 13s, 9d. Finished iron and steel prices remain. 

The Great Western Bill, which proposes an alternative line from 
Garnant Station, an improved route to Swansea v4 Pontardulais, 
and a through route tothe main line vi@ Neath, &c., is reported 
—4 third reading ; also the Neath, Pontardawe, and Brynaman 

ill, 








NOTES FROM GERMANY. 
(From our own Correspondent.) 

WitH regard to inland demand on the Rhenish-Westphalian 
iron market, no changes can be reported to have taken place since 
last week. Export, however, shows a falling off. In May of the 
present year export in iron and iron articles has been 100,000 t. less 
than in the same month last year ; also in other articles a weaken- 
ing tone could be felt in export. Rails, for instance, have been 
much less briskly called for than last year, exports in the first five 
months of the present year being only a little more than half the 
quantity that was exported in the corresponding period last year. 
Fortunately the heavier articles of iron at least are in good call for 
home consumption, and thus the decrease in export is less keenly 
felt. Crude iron is somewhat quiet but firm, and semi-finished 
steel sells well on home account. Bars are a little less lively, but 
the girder trade remains healthy as before. Heavy plates were 
in improving request last week, while in sheets less is done 
than formerly, consumers showing much reserve. The Heavy 
Plate Syndicate has recently been prolonged till December 31st. 

The confident tone of previous weeks has been well maintained 
in the iron and steel industry of Silesia, A further stiffening tone 
is reported from the pig iron market, and the business in malleable 
iron has been lively and satisfactory, the tendency in quotations 
being generally upwards, A marked rise can be noticed in the 
merchant bar trade, and there has been a good deal of animation 
in the demand for bridge building and engineering requirements. 
Hardware, too, sells well, and five weeks is the term of delivery 
generally stipulated for. Both in heavy plates and in sheets a 
healthy and regular business is done, and the order books are well 
filled. Export has been fairly active. , 

The coal industry in Rheinland- Westphalia isin a quiet condition, 
the daily deliveries being about 190,000 tons, with a reduction in 
output of 20 per cent. on an average. Shipments to the Upper 
Rhine are lively ; in Holland English coal competes strongly with 
Rhenish-Westphalian fuel, and less has been done in coal to the 
Low Countries than formerly, Recently, several orders of fair 
weight for coal and coke have been coming in from France. Sales 
in house coai are moderate, while the trade in engine fuel is 
normal, 

Home demand for coke leaves much to be desired, while the 
export to Belgium and France has been slightly improving. 

Sales in coal on the Silesian market have been regular, though 





of a somewhat limited description. Exports to Austria-Hungary 
have been comparatively good, being higher than in previous 
weeks. 

From the iron market in Austria-Hungary the accounts 
received last week have been a little more satisfactory than 
before, a quiet but fairly steady business being done in raw 
and manufactured iron. - for instance, are in lively call, also 
sheets have been in improving request, while heavy plates are very 
weak in consequence of the depressed condition in the machine and 
wagon-building department. The endeavours which the Austrian 
wagon factories have been making to obtain foreign contracts 
have hitherto met with but little success, owing to the violent com- 
petition of both German and Belgian shops, and also because the 
Austrian works are much less favourably placed as regards 
freights. - The Italian railways gave out contracts for 260 passenger 
cars, but only forty third-class carriages were granted to the 
Standinger works, and the Turkish Government invited tenders for 
the supply of passenger and goods wagons for the Bagdad Railway, 
of which a small part only was secured by the shops in Schmichau 
and Nesselsdorf, all other wagons falling to German factories, In 
contracts for Bulgarian railways the Nesselsdorfer and Standinger 
works secured twelve passenger and twelve goods wagons only, the 
bulk of the order being given to Hungarian works, 

Engine and house coal continue in slow request on the Austro- 
Hungarian market, and quotations are but moderately well 
maintained. 

In the Haute-Marne and Meurthe-et-Moselle Department a 
brisk business is done, but in the Ardennes, in the Centre and 
Midi, employment is very irregular and depressed, and the want of 
orders increasing. 

Summer quietness prevails in the coal trade of France, and 
there is nothing of any interest to relate. 

Both pig iron and manufactured iron have met with good 
demand in Belgium, and show much firmness as regards quota- 
tions. The condition all round is reported to be satisfactory, and 
inclined to improve. 

A limited trade is done in coal and coke on the Belgian market. 
Dry sorts of coal are in somewhat better request this week than 
last. The consumption of briquettes has considerably increased 
in Belgium, showing a rise of 5518 tons for the first five months of 
present year, when compared with the same period of last year ; 
they are chiefly imported from Germany into Belgium, 








AMERICAN NOTES. 
(From our cen Correspondent.) 
NEw York, June 29th. 

THE copper market has been strengthened by recent large sales 
of copper by independent producers who have virtually disposed 
of their output for July and August. The larger interests are 
content to hold large quantities of copper rather than to stimulate 
sales by shading 123. Domestic smelters are consuming copper at 
the rate of about 18,000 gross tons monthly. The monthly supply 
is 37,500 gross tons. This leaves 19,500 tons to be sold abroad. 
The sales abroad are liberal, but not sufficient to absorb this large 
surplus. At the present rate of exports there appears to be an 
accumulation, which, for the month of June, will reach between 
3000 and 4000 tons ; exports for June up to date foot up 10,801 tons. 
There is a fair demand for electrolitic for export. Asking price 
by producers 12}. Sales of 4,000,000 pounds for August shipment 
have been made at that price. 

Several fractional declines took place in pig tin last week which 
were followed by reactions. During the past week 755 tons were 
received from London and the East Indies. Pig lead is in moderate 
demand at 4°20 for shipment from the West. The St. Louis 
market is quiet ; an improving demand for spelter has put spot lots 
here at 4°85. 

The steel trade presents some improving aspects by reason of 
liberal orders mainly from railroads for immediate track-laying 
purposes. Producing capacity will probably be employed to about 
70 per cent. for the remainder of the year. The financial situa- 
tion is easy, the supply of loanable funds beiag of phenomenal 
proportions. Clearings show that the volume of business is still 
behind the volume of last year at this time. Confidence is gradu- 
ally strengthening because of large assured crops. Speculation 
continues at a very low ebb. Stock brokers are unable to market 
new securities with any success, although all gilt-edged stocks are 
firmly held. Throughout the Western States retail demand for not 
only iron and steel products and hardware but for shop equipment 
and general merchandise improved materially, and the railroad 
companies are figuring upon a very heavy increase in traffic during 
the last half of the year. The industrial disturbance which has 
been affecting the country seems to be subsiding, and there is an 
expansion in a moderate way of manufacturing capacity, notwith- 
standing the very evident fact that —— is now in excess of 
visible requirements. In steel, especially, prices for the crude 
product are abnormally high, and there seems to be very little 
opportunity for any recession of prices by the powerful controlling 
interests which are making the most out of their big combinations. 
About 10,000 tons of structural material will be required by the 
Pennsylvania Railroad Company at Pittsburgh for an elevated road 
to be built in that city. Announcement is just made to-day that 
the competing Wabash system, which has foughtits way at immense 
expense, will also be in the market for large supplies, and, in fact, 
has already placed an order for a few thousand tons of steel. 
The demand for plates is very dull, both East and West. The bar 
iron trade is quiet. Merchant pipe is under good inquiry this 
week for material for pipe lines, largely to transmit gas, and one 
order has just been placed for 25,000ft. of 16in. pipe for a gas 
line in Kansas. Oil lines are also to be built this year which will 
call for a great deal of material. Municipal requirements for cast 
iron pipe continue to drop in, and this demand is keeping our cast 
iron pipe works quite busy. A vigorous effort is being put forth to 
find a market abroad for the various products of our rolling mills. 
Agencies have been established in many centres, and a system of 
canvassing has been inaugurated. The surplus production must 
be disposed of somehow, but there is a strong agitation in progress 
against that policy of steel makers who would sell their surplus 
product at any price to keep mills busy and make domestic consumers 
pay the full price. 

The machinery market is fairly active, and in electrical equip- 
ment all of our big plants have their hands full. Building activity 
is quite encouraging in the way of house building, and shop exten- 
sion and all kinds of material entering into construction, notably, 
brick, stone, cement, mortar, and lumber of all kinds for construc- 
tion are selling quite freely. New sources of timber supply are 
being opened up by railroad construction, and the supply of car 
goods especially will be increased, though it is by no means 
probable that this increase will work a reduction in prices either 
for home consumption or export. Agricultural requirements are 
quite a feature, because of the enlarging areas devoted to agricul- 
ture, particularly in the Southern States. The high price of cotton 
is leading to a very material increase in the cotton area, There 
is a vast amount of available land for cotton raising, and the 
cotton growers have been stimulated to greater effort by reason of 
the extraordinary prices, which in a measure are due to specula- 
tive management. 








THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


STEAM coal market indicates a downward tendency, and prices 
are easier. House coal remains stationary as to price, but with a 
limited demand. The quantity of coal shipped for week ending 
11th was 93,139 tons—foreign 70,750 tons, coastwise 22,389 tons, 
Imports for week ending 12th were :—Iron ore, 12,960 tons ; bars, 





3012 tons ; pyrites, 1750 tons ; pig iron, 1385 tons ; pitwood, 1315 
loads; deals, &c., 4863 loads ; potatoes, 180 tons. 

Coal :—Best steam, 12s. 9d. to 13s.; seconds, 11s. 6d. to 12s.; 
house coal, best, 15s.; dock screenings, 6s.; colliery, small, 5s, 6d. 
to 5s. 9d.; smiths’ coal, 8s. 6d. to 9s. Patent fuel, 14s. Pig iron : 
Scotch warrants, 51s. 9d.; Middlesbrough No. 3, 42s. 10d.; 
Middlesbrough hematites, 52s, 104d. Iron ore: Rubio, 13s, 6d. to 
13s. 9d.; Tafna, 14s. 6d. to 14s. 9d. Steel: Rails, heavy sections, 
£4 10s. 6d. to £4 12s. 6d.; light sections, £5 10s. to £5 12s, 6d. 
f.o.b.; Bessemer steel tin-plate bars, £4 5s, to £4 7s, 6d.; Siemens 
steel tin-plate bars, £4 7s. 6d. to £4 10s. All delivered in the 
district, cash, Tin-plates: Bessemer steel, coke, lls, 6d. to 
1ls. 9d.; Siemens, coke finish, 11s, 9d. to 12s, Pitwood, 17s. 6d, 
to 17s. 9d. London Exchange telegrams :—Copper, £57 2s. 9d. to 
£57 5s.; Straits tin, £118 5s. to £118 10s, Freights depressed, 
with a lower rate tendency. 








LAUNCHES AND TRIAL TRIPS. 


PANAGHI VAGLIANO, steel cargo steamer; built by, R. Cragg 
and Sons, Limited ; to the order of, Messrs. Vagliano Brothers, 
London ; dimensions, 342ft., 46ft. by 26ft. 4in.; to carry, 5200 ton 
deadweight ; engines, triple-expansion, 23}in., 38in., 64in. by 42in., 
pressure 180 lb.; constructed by, Blair and Co., Limited, Stockton ; 
launch, June 29th. 

Van Dyck, steamship; built by, the Chantier Naval Anversois, 
Hoboken ; to the order of, Messrs. Marshall and Gerling, Antwerp : 
dimensions, 230ft., 35ft. by 17ft. 3in.; to carry, 2000 tons ; engines, 
triple-expansion, 17in., 28in., 46in. by 30in., pressure 160 Ib.; 
constructed by, North-Eastern Marine Engineering Company, 
Limited ; a speed of 9-7 knots was attained on a series of runs : 
trial trip, recently. 

RICHARD, single-deck screw steamer; built by, Craig, Taylor 
and Co., Thornaby-on-Tees ; to the order of, Messrs. Van Yssel 
steyn and Co.; dimensions, 291ft., 38ft. by 20ft. 74in.; engines, 
triple-expansion, 19in., 3lin., 5lin. by 33in., pressure 180 1b.; con- 
structed by, North-Eastern Marine Engineering Company, Limited ; 
launch, June 29th, 

Rose, steam tug; built by, Hall, Russell and Co., Limited ; to 
the order of, the Bombay Port Trust ; dimensions, 140ft., 26ft. by 
14ft.; engines, twin-screw triple-expansion, 134in., 224in., 36in. 
by 25in., pressure 1801b.; launch, June 30th. 

GULL, twin-screw hopper barge; built by, W. Simons and Co,, 
Limited, Renfrew; to the order of, the Bombay Port Trust; 
engines, two sets compound surface-condensing ; the vessel is 
capable of steaming at 10 knots ; launch, July Ist, 

Coser, steel screw steamer ; built by,. Messrs, W. Gray and Co.,, 
Limited ; to the order of, London and Northern Steamship Com- 
pany, Limited ; dimensions, 351ft., 49ft. by 24ft. 6in.; to carry, 
cattle; engines, triple-expansion, 24in., 38in., 64in. by 42in., 
pressure 18U]b.; constructed by, Central Marine Engine Works 
of builders ; an average speed of 12 knots was attained ; trial trip, 
July 2nd. 

CRANE, steamship ; built by, Messrs, Ropner and Son, Stockton ; 
to the order of, General Steam Navigation Company, Limited ; 
dimensions, 28lft. 6in.; to carry, a deadweight of 2740 tons ; 
engines, triple-expansion, 22in., 35in., 59in. by 39in., pressure 
170 lb.; constructed by, Richardsons, Westgarth and Co., Limited ; 
a speed of 124 knots was attained on the measured mile ; trial trip, 
July 2nd. 

Horacé, twin screw tug ; built by, David Rollo and Sons ; to the 
order of, the Alexandra Docks and Railway Company ; dimensions, 
90ft., 20ft. by 1lft.; engines, compound direct-acting surface- 
condensing, pressure 100 lb.; constructed by, builders ; a speed of 
104 knots was attained ; trial trip, July 16th. 

VAsILoFs GEORGIOS, steel single-deck steamer; built by, R 
Craggs and Sons, Limited ; to the order of, Mr. D, G. Moraitis, of 
Andros; to carry, 6200 tons deadweight ; engines, triple-expan- 
sion, 244in., 4lin., 68in. by 45in., pressure 180 Ib.; constructed by, 
North-Eastern Marine Engineering Company ; a speed of 12 knots 
was attained in ballast trim. 








ELECTRICITY IN MINES,—-On the subject of electricity in mines, Mr. 
Markham asked in the House of Commons whether, seeing that the 
Electricity in Mines Committee recommended that the application 
of special electrical rules should be left in the hands of his 
Majesty’s Inspectors of Mines, he would, in view that most of the 
inspectors had had no practical experience whatever of electrical 
work, ask the House to vote the necessary money to enable him to 
appoint a.sufficient number of electrical inspectors. Mr. Akers- 
Douglas, in a printed reply, says that ‘‘ the view of the Committee 
was that the enforcement of these, as of all other special rules, 
should be left in the hands of the inspectors of mines, and I agree 
with that view. The appointment of special inspectors for the 
purpose would be undesirable. If, however, as the matter a 
ceeds, it should appear that there is any necessity for it, I shall be 
prepared to consider the possibility of giving the inspectors the 
assistance of expert advice in the matter.” 


WOLVERHAMPTON TRAMWAYS, — The Wolverhampton Town 
Council’s Tramway Committee has presented its annual statement of 
accounts. Horse traction has now entirely ceased on the Dudley and 
and Willenhall roads, which have been electrically equipped. On 
working the roads by horse tractiona loss of £1275 had been incurred. 
The electric traction acount shows that the income in excess 
of working expenses amounted to £8611; repayment of loans, 
interest, and sinking fund came to £6488, leaving a balance of 
£2123. The contribution to the renewals fund amounted to 
£3213, so that, after setting aside this amount, the loss on the 
year’s account appears as £1090. Taking the horse traction and 
electric traction, the total loss on the combined accounts since the 
acquisition of the undertaking is—horse traction £4201, electric 
ditto £486, total £4687. The Committee regard the electric 
traction account as very satisfactory, the position being that, after 
payment of all charges and the establishment of a renewals fund, 
to which the sum of £4517 has been contributed, only a small 
adverse balance of £486 remains, 


Contracts, — Messrs, Meldrum Bros, are to instal and fix 
mechanical stokers in connection with four boilers at the Grove 
Hospital, four at the Park Hospital, and two at the Northern 
Hospital.—Mellowes and Co., Limited, of Sheffield, and 28, 
Victoria-street, Westminster, 8.W., have instructions to carry out 
the glazing work required in a number of contracts on their 
‘* Eclipse” patent system, among which are :—Extensions at Hart- 
ford Ironworks, Oldham, for Messrs. Platt Bros, and Co., Limited ; 
new shops for Messrs, Marshall, Sons and Co., Limited, Gains- 
borough ; new works for Messrs. J. G. Kincaid and Co., Greenock ; 
Generating Station and Car Dept, Kilmarnock ; new shops for 
Messrs. Kayser, Ellisonand Co., Limited, Sheffield ; and new works 
at Birkenhead for Messrs, J. and H. Grayson, Limited.— Messrs. 
Robert Stephenson and Co., Limited, Springfield Works, Darlington, 
have secured, after keen competition, a contract for several large 
locomotive boilers for the Argentine Great Western Railways,— 
Messrs, Dorman, Long and Co. will erect for the Loftus Urban Council 
a steel bridge at Skinningrove.—The London County Council has 

laced with the Holwell Iron Company, Limited, Asfordby, near 

elton Mowbray, the order for the whole of the cast iron seg- 
ments for the construction of the sewer in Victoria-street, West- 
minster, 
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CATALOGUES, 


Rimincton BrotuHers, Carlisle.— Circular de- 
scribing Manzel’s sight-feed automatic oil pump, 

Sr. Pancras IRonworK Company, Limited, 
St. Pancras-road, London.—Pamphlet devoted to 
stable fittings. 

NATIONAL ELEctTRIC CuMPANY, Milwaukee.— 
Bulletin No, 350, devoted to stationary and port- 
able motor-driven air compressors, 

W. H. BAILey AND Co., Limited, Albion Works, 
Salford.—Catalogue No. 73, devoted to Foster’s 
reducing valves; pump governors, &c., for steam, 
water, gas and air pressures. 





ABNER-Dosy Company, San Francisco, Cal., 
U.S.A.—This book describes the tangential water 
wheels, in which the buckets are of the ellipsoidal 
pattern cast in iron, gun-metal, or steel. 

HorsraLi Destructor Company, Limited, 
Lord-street Works, Leeds. —This little brochure 
deals with Horsfall destructor details, the latest 
improvements and how they are obtained. 

GEORGE HATTERSLEY AND Sons, Limited, 
Keighley.—Catalogue of Phillip’s self-adjusting 
friction clutches, These are an American inven- 
tion, containing few parts, and should be capable 
of many applications, 

JOHNSON AND PHILLIPS, Old Charlton, Kent. 
—This pamphlet deals with the electric trans- 
mission and distribution of power, and illustrates 
the various machines made by this firm applied 
to some special purpose. 

Moser, WEST AND BATEMAN, Limited, West- 
combe Hill Works, Greenwich.—1904 catalogue 
and price list of high-class emery wheels, emery- 
corundum wheels, grinding machines, &c. The 
book is of a handy size. 

PULSOMETER ENGINEERING Company, Limited, 
Reading.—This is a neat little book describing 
with illustrations the ‘‘Geryk ” vacuum pump. 
This is an oil-sealed packed pump, widely used for 
exhausting incandescent electric lamps. 


JOHN SPENCER, Limited, Wednesbury, Staffs. 
—This is the twenty-second edition of this firm’s 
catalogue of iron and steel] tubes and fittings. 
The book also includes some data and information 
in a handy form which will be welcomed in esti- 
mator’s offices, 

BritTIsH WESTINGHOUSE ELECTRIC AND MANU- 
FACTURING CoMPANY, Limited.—This new publi- 
cation is devoted to the use of ‘Electricity in 
Collieries,” and describes and illustrates the many 
directions in which electrical power can be utilised 
for mining work. 

Percy PirMaN, Bosbury, Ledbury.—Circulars 
advertising the well-known Pitman water motors. 
The Hector motor is a simple and inexpensive 
form of engine which will operate with a water 
pressure of from 40 lb. to 80 lb., and is made in 
sizes from ; to 2 horse-power. 

F. W. Bracn AND Co., Los Angeles, Cal., 
U.S.A.—A handy little pocket pamphlet is being 
issued by this firm entitled ‘‘ Annealing, Harden- 
ing, Tempering and Case Hardening.” It con- 
tains useful hints regarding these operations, and 
may be read with interest. 


PULSOMETER ENGINEERING Company, Limited, 
Reading, Berks.—A neat little pamphlet with 
tastefully designed cover has been issued by 
this firm, and is entitled ‘‘ For Ship’s Use.” The 
book contains descriptions of the several kinds of 
pumps made at Reading for marine purposes, 


INTERNATIONAL STEAM PUMP Company, Liberty- 
street, New York.—Circular descriptive of a high- 
speed pump driven directly without gearing or 
belt from the shaft of an electric motor. We 
uuderstand that in a test made in Schenectady 
this pump showed an efficiency of 93 per cent. 
when running at 300 revs, per minute. 


THOMAS ROBINSON ANDSON, Limited, Rochdale. 

A new booklet got up in a very praiseworthy 
fashion has been published by this company and 
is entitled ‘‘ Efficiency in Milling.” The book 
contains illustrations of the many well-known 
pieces of apparatus which go to make up the 
complete Robinson system of flour milling. 


ANDERSON FounpRY Company, Limited, Glas- 
gow and Middlesbrough. — Catalogue of steam 
engines, 7 and enclosed types, fans for forced 
draught, Pelton water wheels, air compressors, 
vacuum pumps, receivers, grouting pans, looms, 
winding machines, and dressing machines. This 
book reflects credit upon its producer ; it is handy 
in size, well bound and printed. 


JAMES CARTER AND Sons, Stalybridge.—This 
book is devoted to a description of the Carter 
safety fuel economiser built in accordance with 
the Pimbley patents. The Pimbley economiser is 
practically a water-tube boiler with controlable 
circulation or water movement, and che circulation 
is adjustable to meet the varying conditions under 
which economisers are fixed, and so calculated 
to give the best possible results. 


NaTIonAL Gas Encine Company, Limited, 
Ashton-under-Lyne.—The new catalogue issued 
by this firm shows in a number of admirable illus- 
trations the various types of gas and oil engines 
and their special features which this company 
produces, At the end of the book some illustra- 
tions of the interior of the works are given. A 
separate booklet has been published devoted 
exclusively to a new oil engine. 


WILLANS AND Rosrnson, Limited, Rugby.— 
This is a neat album of illustrations of steam 
power plants in which the Willans engine and 
superheated steam are used. The makers claim 
that this type of engine is particularly adapted 
for using superheated steam, and particulars of 
tests are given in the book beforeus. We under- 
stand the central valve engine has been running 
with steam at over 600 deg. Fah., and with 
perfectly good results, 


HERMANN KvuHNE, Darmstadt. —This book 
describes very fully the Gutermuth patent valve 
for pumps, _compressors and blowing engines. 
The valve, it may be stated, is made out of a 
single piece of sheet steel or gun-metal, coiled 
into a spiral or volute spring. The book con- 
tains some admirable illustrations showing nu- 
merous applications of the Gutermuth valve, 








Pua@nrx Founpry Company, Limited, Derby. 
—This firm has issued a wall card on which is 
ces an illustration of a brick drying wagon. 

his kind of work forms only one branch of the 
manufactures of this firm. 

Davin BripdGE AND Co,, Castleton, Manchester. 
-——This firm makes a speciality of Stratton’s patent 
four-way hydraulic valve, which is actuated by one 
hand wheel. This booklet contains a detailed 
description with illustrations of this simple appli- 
ance, 

ELECTRICAL ComPaNy, Limited, Charing Cross- 
road, W.C.—Two new pamphlets have been cir- 
culated by this company. One deals with electric 
transmission and power in mines, and the other 
with an electrically-driven winding engine at 
Dortmund. 

Frep. J. Down, 6, 7 and 8 Crutched Friars, 
London E,C,—Circulars describing two kinds of 
replacing frogs, one for locomotives and railway 
rolling stock, and the other for tramways. - These 
frogs, we are told, are in use on more than seven 
hundred railways. 

EpisoN AND Swan UNITED ELectTrRIc LIGHT 
Company, Limited.—This company has sent us 
two further catalogue sections of their 1904 series. 
These comprise Section VII.(Glassand Silk Shades) 
and Section X. (Telephones). The first contains 
a large quantity of illustrations of glass shades, 

CROFT AND PERKINS, Great Northern Works, 
Bradford.—A new edition of this firm’s catalogue 
and price list of power transmitting machinery, 
&c., has been published. In addition to useful 
information and a glossary of foreign terms, this 
handy book contains a number “of illustrations 
representing views of this firm’s works. 

W. CLARK FISHER, Gordon-road, West Ealing. 
—Circular describing the ‘‘ compensating ” poten- 
tiometer for the measurement of E.M.F. from 
micro-volts to thousands of volts ; current from 
micro-amperes tothousandsof ampéres ; resistance 
from micro-ohms to hundreds of meg-ohms ; and 
temperature from zero to the melting point of 
platinum. 








THE PATENT JOURNAL. 


Condensed from ‘* The Illustrated Official Journal 
of Patents.” 





Application for Letters Patent. 


42 When inventions have been ‘‘ communicated ” the 
name and address of the communicating party are 
printed in italics. 


30th June, 1904. 


14,693. DistrisuTors of Linotypz Macuings, W. H. 
Lock.—(The Mergenthaler Linotype Company, United 
States.) 

14,694. Te_emeterR, J. W. A. Rule and C. E. Liles, 
Colinton, Midlothian, N.B. 

14,695. Toots for SHEARING METALLic Srrips, Rudge- 
Whitworth, Limited, and J. V. Pugh, London. 

14,696. Sarety Or. Lamp with Fiat Wick, H. Jones, 
Woolwich. 

14,697. VARIABLE SpgEp Gears, K. Hughes, Liverpool. 

14,698. Moror Veuic.es, E. W. Lewis and H. Smith, 
Coventry. 

14,699, Carnpuretrers, H. J. Lee and J. J. H. Sturmey, 
Coventry. 

14,700. Manuracture of Trumpets, F. C. Cockman, 
London. 

14,701. Gor Batts, R. R. L. Morgan, London. 

14,702. INCANDESCENT Gas Burners, A. Palmer, A. E. 
Moore, and A. Darch, London. 

14,708. Boot Prorgctors, W. Jayne, Bristol. 

14,704. DuistnrecraTING Mitis, R. H. 
London. 

14,705. Return Five Heater, W. N. Shott and A. H. 
Davis, Worcester Park, Surrey. 

14,706. Coupiines for Rartway Cars, G. Heinicke, 
London. 

14,707. Axes for WHee.s of Roap Venicies, H. M. 
Butler, London. 

14,708. Axies of Roap Venicies, H. 
London. 

14,709. Removinc Grease from GarBaag, C. 8. Wheel- 
wright and J. T. Fisk, jun., London. 

14,710. Weavine Snotties, G. Wildermuth, London. 

14,711. Ceramic Tires, H. M. Gordon, H. C. Rigaud, 
and E. Geille, London. 

14,712. Portasie ComBINATION Desk, V. 
London. 

14,718. NON-REFILLABLE BortiEs, Y. P. Lee, London. 

14,714. Earn Prorecrors for Mororists, G. Smith, 
London. 

14,715. Compingep WRENCH and Spanner, W. E. A. 
Jennings, London. 

14,716. Countine Apparatus, H. Wolodarsky, London. 

14,717. Exectric Conpuctors, J. Leighton and E. 
Hacking, London. 

14,718. GasIFICATION of CoaL, 
London. 

14,719. CentRirucaL TurBIngs, H. E. Newton.—(H. R. 
Worthington, United States.) 

14,720. AUTOMATICALLY STARTING EXPLOSION ENGINES, 
A. E. Heath, London. 

14,721. Mxans for Cootrna CyLinpers, T. H. Cole, 
Lond 

14,722. 


Wheeler, 


M. Butler, 


Honour, 


C. C. Carpenter, 


on. 
VARIABLE Sprep Drivine Gear, L. Abraham, 


London. 

14,723. Bask for SupportTiING Raitway Pornts, 8. P. 
Wood.—{ W. H. Deakin, India.) 

14,724. Topacco Pipgs, C. Crop, London, 

,725. Prgumatic Tires, H. A. Woodington, London. 
14,726, Mutti-cotour Printinc, G. R. Hillyard, 
London. 

14,727. ELecrric Rattways, J. C. Angus, London. 
s. Execrric CuRRENT INpIcaToR, W. J. Still, 


_ 
- 





ndon. 

14,729. Bott Nut and Toot, E. Wells, Cheam, near 
Sutton, Surrey. 

14,730. REFRIGERATING MACHINERY, H. Brier, London. 

14,731. Apparatus for Dry1NG TEA Leaves, W. Jackson, 
London. 

14,732. CoIN-FREED APPARATUS, G. W. Johnson.—(0. 
Jaeger, United States.) 

14,733. Etecrric Arc Lamps, BE, A. Carolan.—(The 
General Electric Company, United States.) 

14,734. Evecrric Arc Lamps, E. A. Carolan.—(The 
General Electric Company, United States.) 

14,735. Evecrric Arc Lames, E. A. Carolan.—(The 
General Electric Company, United States.) 

14,736. Exxectric Cut-outs, The British Thomson- 
Houston Company, Limited.—(The General Electric 
Company, United States. 

14,737. DYNAMO-ELECTRIC Macuings, The British Thom- 
son-Houston Company, Limited.—(The General 
Electric Company, United States.) 

14,788. DYNAMO-ELECTRIC MACHINES, The British Thom- 
son-Houston Company, Limited. —(The General 
Electric Company, United States.) 

14,739. DYNAMO-ELECTRIC Macuings, The British Thom- 

m-Houston Company, Limited. —(T7he General 
Blectric Company, United States.) 

14,740. Etecrric Mergers, The British Thomson- 
Houston Company, Limited.—(The General Electric 
Company, United States.) 

14,741. PROTECTION against ReversaL of ENERGY, The 
British Thomson-Houston Company, Limited.—(The 
General Eleetric Company, United States.) 





14,742. Srenci. Printine, J. H. and H. J. Stacey, 
London. 

14,748. Evecrric Raitways, J. E. Neale, London. 

14,744. Hyprants and Sranppipes, 8. J. Norton, 


London. 
14,745. Means for Visvuat SIGNALLING, J. E. Neale, 

mdon. 
14,746. IMPARTING INTERMITTENT MoTION, R. Appleyard, 


14,747. RecisterRinc Apparatus, A. Shiels, London. 

14,748. Pencit Compassgs, G. Wright London. 

14,749. Pwgumatic Trres, W. P. Thomson.—(J. P. Le 
Grand, France.) 

14,750. IcnirInc and Hegatinc Device, A. Lang, 


mdon. 
14,751. Gravitation Governor, W. H. Richardson and 
. L. Woods, Liverpool. 

14,752. Casxs, O. Imray.—(Steinzeugwaaren-fabrik fiir 
Canalisation und Chemische Industrie, Germany.) 

15,758. Apparatus for Loapinc Guns, J. W. Reid, 

ndon. 

14,754. Rartway Crossines, F. W. Howorth.—(A. 
Rhodes and J. Taylor, United States ) 

14,755. Macuines for Stamptna Leatuer, H. C. Gros, 
London. 

14,756. Moisture Proor Cartons, H, G. Eckstein, 
London. 

14,757. RENDERING FuRNACE GasEs AVAILABLE for 
Workinc Gas Motor Enoines, B. H. Thwaite, 
London. 

14,758. Meta ADVERTISING TaBLEeTs, F. Krokert, 
London. 

14,759. PRintino Dig-Press, R. Gubin and A.Goldmann, 

mdon. 

14,760. Pwevumatic or CusHion Trrgs, L. Johnstone, 
London. 

14,761. Drivinc Gear for Cranes, H. J. Haddan.—(M. 
Becker, Germany.) 

14,762. OpeRaTING Device for Levers, H. J. Haddan. 
—(M. Becker, Germany.) 

14,763. Manuracture of Groves, G. Kirbach, London. 

14,764. Grass SHapes for Gas Licuts, J. Warry, and 
G. N. and E. A. Arcuius, Birmingham. 

14,765. BLanket and Ruc Suspenpers, A. E. Buleg, 
London. 


1st July, 1904. 


14,766. CoNTROLLING WaTER CIRCULATION in BoILERs, 
. C. Powell, London. 
14,767, E.ecrricat Conpvit Toses, H. Hirst andC. E. 
Gunner, London. 2 
14,768. ImproveD Pyecmatic SypHon, O. A. Elias, 


ondon. 

14,769. Panwnew for Sappiery, F. H. Cook, Wicklow, 
Ireland. 

14 770. ELecrric Licut Rerecrors, H. Hirst and J. H+ 
Collings, London. 

14,771. River Power Morors, A. Oates, Bradford. 

14,772. Steam TuRgingEs, J. Atkinson, Stockport. 

14,773. ComBINATION Hanoers, 8. W. Bonsall, Birming- 


hain. 

14,774. Cuan Grate Stoxers, Babcock and Wilcox, 
Limited, aud H. W. Kolle, London. 

14,775. Locks, J. 8S. Dumbell and A. G. Kirby, 
London. 

14,776. Propucsion of Fisuinc Boats, A. and J. Mac- 
donald, Glasgow. 

14.777. VENTILATING HovssEs, J. C. Verey and J. B. 
Bessey, London. 

14,778. Capstans, A. Kelly and C. D. B. Hansen, 
London. 

14,779. Stanp for Supportinc Garments, A. Reynolds 
and Peel, Watson and Co., Limited, Manchester. 

14.780. ApsusTinc CARRIAGE WINDows, W. J. Black, 
Holywood, Co. Down. 

14,781. Evastic FLurp Tursings, W. J. Crossley and J. 
Atkinson, Manchester. 

14,782. Bogsins for Loom Sauttiss, The British North- 
rop Loom Company, Limited.—({ Northrop Loom Com- 
pany, United States.) 

14,788. Biinp Rotuers, A. A. Govan, Glasgow. 

14,784. Means for Propuctne Papgr, D. N. Bertram, 
Manchester. 

14,785. Boats, M. Ockenden, R. F. Duke, and E. Saun- 
ders, Littlehampton, Sussex. 

14,786. ELecrric Traction Systems, G. W. Peard and 
A. M. Martin, Liverpool. 

14,787. Makino EARTHENWARE Pipes, H., J., and A. 
Coulthurst, Halifax. 

14,788. Device for Lapres’ Dress Skirts, T. L. Ander- 
son, Hu 

14,789. ImpROVED Rance Finper, J. J. Guest, Bir- 
mingham. 

14,790. Ware Lock for Bapy Carriacgs, J. Hill, Bir- 
mingham. 

14,791. Hatcuets, T. Dudson, Glamorgan. 

14,792. RatLway FEEDING APPLIANCE, E. 
Manchester. 

14,793. FasTeNeRS for Scarr Pins, T. J. Stockall, 
London. 

14,794. Latrings, M. J. Adams, Stocksfield-on-Tyne. 

14,795. Lavatorigs, M. J. Adams, Stockfield-on-Tyne. 

14,796. MANUFACTURE of Spapgs, Xc., J. G. Wright, 
Glasgow. 

14,797. LuBRicaTING MACHINERY, W. Sisson, Haccle- 
cote, near Gloucester. 

14,798. Tennis Racgusts, A. J. Boult.—(H. Hiindel and 
(. Maske, Germany.) 

14,799. PeramBucaTor, H. I. Humphry, Bridgwater, 
Somerset. 

14,800. Go_r CLuss, E. Gormly, Liverpool. 


Rothwell, 


14,801. Lappgrs, J. Gorstige and W. Waldron, 

London. 

14,802. Cottar Irontinc Macuines, H. Richards, 
ndon. 


14,803. Toor Brusues, A. B. Stokes, London. 

14,804. Drivine Twist WHEELS, J. H. Charnley, Hors- 
forth, Yorks. 

14 805. QuiLTs, J. M. Levene, London. 

14,806. Forms for TeLEPHONE Mgssaags, R. D. Cole, 
Dublin. 

14,807. Toot Setrer, H. 8. Parry, Llanelly, Carmar- 
thenshire. 

14,808. ManvuracturE of Soap, G. Mitchell, London. 

14,809, Expiosion Enatnes, Fried Krupp Aktien- 
gesellschaft, London. 

14,810. Axtes for Roap Venicies, H. M. Butler, 
London. 

14,811. Device for TALKING Macuings, F. L. M. Fors- 
ter, J. Bonn, and H. Fleming, London. 

14,812. Rines for Protection of Corns, J. Degen, 
London. 

14,813. INTERNAL ComBustTION Enoings, F. Wheatley, 
Belvedere, Kent. 

14,814. OvERHEAD WirRE Systems, J. H. Luby and W. 
Harris, Bristol. 

14,815. OVERHEAD Wire Systems, J. H. Luby and W. 

‘arris, Bristol. 
14,816. Sprines for Moutpinc Macuings, R. L. Shaw, 
rins , Sussex. 
14,817. Waeets for Bicycies, G. D. Wansbrough, 


ndon. 
— InFLator for Trres of Cycixs, J. B. Robinson, 


elfast. 

14,819. Gas Heatexs for TarLors’ Irons, E. H. Henni- 
ger, London. 

14,820. Etastic Trrgs, J. A. Thtimling, London. 

14,821. ELECTRO-CAPILLARY APPARATUS, J. T. Arm- 
strong and A. Orling, London. 

14,822. Boots and SHozs, M. Sommer, London. 

14,823. WristLEets, Borgzinner Brothers, Limited, and 
A. J. Houghton, London. 

14,824, PHotoGRaPHic CaMERAS, O. Linley, London. 

14,825, UmBRELLAS, H. Cross, London. 

— Congs of Water-cLosetT Basins, J. Barron, 


on. 
— TREATMENT of WuiskeEy, &c., R. Hunt, Liver- 


pool. 
14,828. Morice Latcu, J. 8. Bell, London. 
i. ELECTRO-MEDICAL Apparatus, H. C. Braun, 
mdon. 
14,830. PHotoarapHic APPLIANCES, H. C. Braun, 
Londen, , 





14,831. RecuLaTinc Apparatus, M. 
Verney, London. 

14,832. Apparatus for MAINTAINING a ConsTANT WATER 
Leve., M. Deprez and J. Verney, London. 

14,833. Sream Borters, M. Deprez and J. Verney, 


Deprez and J 


London. 
14,834. Steam Borers, M. Deprez and J. Verney, 


London. 

14,835. SURFACE ConpENsERS, M. Deprez and J. Verney, 
London. 

14,836. Szats, E. Odgers, London. 

14,837. APPARATUS for PoLISHING MARBLE, C. Lowes, 

ndon. 

14,838. Mow1ne Macuines, F. X. Sammer, London. 

14,839. TREATMENT of Cork, R. A. Grimoin-Sanson, 
London. 


14,840. Avcromatic Biow-orr Gear, L. Le Brun, 
London. ; 
14,841. Dynamo E.ecrric Macuings, Allgemeine 


Electricitiits-Gesellschaft, London. 

14,842. Crang Hay Exevator, W. Woods, Hants. 

14,843. CaILpREN’s CHAIR CaRT ATTACHMENT, W. G. 
Newman and R. C. Colgate, London. 

14,844. Hinoxs, J. Nelson, London. 

14,845. ArTacHMENTS for Motor Cars, L. G. Baker, 
London. 

14,846. INK ConTAINER and Stanp, F. Garrett and C, 
Cormeau, London. 

14,847. Evecrricay Fire Atarms, C. Cyon, London. 

14,848. MANUFACTURE of OxyaeEn, B. Artigue, London. 

14,849. Metatiic Hanpies for Bacs, A. Wilks, 
Birmingham. -* 


2ad July, 1904. 
14,850. Gotr CLus, W. J. Black Macdonald, Buckie, 
Scotland. 


14,851. DeracHasLe Riu Brake Biocks for BicyciEs, 
The Premier Cycle Company, Limited,’and F. E. 
Baker, Coventry. 

14,852. Servietre, B. Draper, Liverpool. 

14,853. Hanpiisc Merat Pwates during SHEARING, 
D. Colville and Sons, Limited, J. Gillespie, and T. 
B. McKenzie, Glasgow. 

14,854. Pootocrapsic Cameras, C. Howell and G. L. 
Moore, Birmingham. 

14,855. Prori_e Toots for Curtinc PERIPHERAL EDGE 
of Ceramic Articies, R. 8. Burgess and E. Leigh, 
Longport, Stoke-on-Trent. 

14,856. Tuse RartLways, J. Westaway, Liverpool. 


14,857. Freseprinc Coat to Bucket Conveyors, R. 
Dempster and Sons, Limited, and J. W. Broadhead, 
Halifax. 


14,858. Fgepinc Hoprgrs for Furnaces, R. Dempster 
; B 


and Sons, Limited, and J. W. Broadhead, Halifax. 

14,859. Carson. J. Hargreaves, Widnes, Lancs. 

14,860. Brick KILNs, é Dean and J. W. Redfern, 
Liverpool. f 

14,861. Cramp for Tramway Rais, W. Kemmish, jun., 
Portswood, Southampton. 

14,862. ReversipLe Latcninc Botts for Locks, E. 
Raybone, Wolverhampton. 

14,868. Preventinc Down Dravcut in CHIMNEYS, 
L. Gallimore and 8. Watson, Edinburgh. 

14,864. INcREAsING DraucaT in Marine Borer 
Furnaces, L. Gallimore and 8. Watson, Edinburgh. 

14,865. AnoLisHING Forcep Dravucut in Stream 
Borter Furnaces, L. Gallimore and 8. Watson, 
Edinburgh. 

14,866. ABOLISHING Forcep Dravucut in Steam 
Borter Furnaces, L. Gallimore and 8. Watson, 
Edinburgh. 

14,867. ConsuminG SMOKE in Marine STEAM BOILERs, 
L. Gallimore and 8S. Watson, Edinburgh. 

14,868. VENTILATION, L. Gallimore and S. Watson, 
Edinburgh. 

14.869. CHEMICALLY TREATING Woop, C. McWhirter, 


London. 
14,870. Har Pixs, J. Brudenell and T. Pybourne, 


ow. 

14,871. Joust for Enps of Pipgs of DucTiLe MATERIAL, 
C. Barter and T. Taylor, Birmingham. 

14,872. Tareap Boarp for Sprnninc Frames, J. E. 
Prest, Manchester. 

14.873. FLextBLe Corps, G. Hookham, Birmingham. 

14,874. Cycies, E. Snare, London. 

14,875. ExPaNsIBLE Bracexet, C. W. Russell and A. 
B. Pickering, Birmingham. 

14,876. Lirg Savinc Guarps for Trams, W. T. G. Ellis, 
G ow. 

14,877. Pumps, C. Day, Glasgow. 

14,878. Umprecias, KE. Newman, London. 

14,879. ExTincuisHinc of Gas, H. W. Harris, 
London. 

14,880. Ramuway CaBRIAGE Door Fastenine, L. H. 
MacKay, London. 

14,881. CLEANING CEREALS, A. Hannay and H. Higgins, 
Glasgow. 

14,882. Cuimney Ports, F. L. Monkhouse and G. W. 
Mattison, Liverpool. 

14,888. Preventinc Loss of Screw Sroppers in 
Borties, G. D. MacKay, Midlothian, N.B. 

14,884. Spring Wager for Ventcies, J. 8. Phillips, 
Swords, Co. Dublin. 


14,885. Bopprn for TEXTILE Macutinery, L. and C 
Glover, 3 

14,886. Sprsntnc Macuinery, G. H. Milward, 
Manchester. 

14,887. Gun Progectites, A. and H. Normanton, 
Manchester. 


14,888. CurgE of MALIGNANT Tumours, C. W. West, 
Loughton, Essex. 

14,889. Tre Cups, S. Griffith, Birmingham. 

14,890. Rotary Enoines, J. W. Gerdts, Hamburg, 
Germany. 

14,891. Sarrt Stups, 8. Griffith, Birmingham. 

14,892. Frower How.pers, L. E. Ravault, Birming- 
ha 


m. 

14,893. TuBuLAR Firtines for SHops, G. G. Parnall, 
Bristol. 

14,894. Twist Lack Macuinges, E. 
Watchorn, London. 

14,895. Perrot Enotes, L. E. Lemperiére, London. 

14,896. Borters for Gas Stoves, J. Nutting, London. 

14,897. Fiyinc Macutings, J. Weiss, London. 

14,898. Emposstne of Papsr, C. G. Réder, Limited, 
and E. Eberle, London. 

14,899. RarLway Venice Covp.inas, I. A. Timmis, 
London. 

14,900. Locomotive Biast Furnaces, A. L.-E. Saillot 
and J. A. Bézier, London. 

14,901. Roap Motor Venicies, J. E. Thornycroft, 
London. 

14,902. Sirpinc Doors, F. H. Crittall, London. 

14,908. TeLescopinc Lirtinc Jacks, H, Schroer, 
London. 

14,904. Propuction of RustLess SurFaces on METAL 
Sueets, T. Lane, London. 

14,905. Moron Roap VEHICLE TrREs, J. 
London. 

14,906. Construction of Cars, E. A. Stanley and T. 
F. Thomson, Liverpool. 

14,907. Hor Water Heatinc Apparatus, D. Grove, 
Lond 

14,908. 
Lo 


Jardine and E. 


Pullman, 


on. 

TEACHING ARITHMETIC APPLIANCE, J. T. Reeve, 
ndon. 

14,909. Frames cf Motor Veunicres, T. 8S. James, 


mdon. 

14,910. Scrapers for Removine Paint, R. Rothwell, 
London. 

14,911. Etgcrric Arc Lamps, A. Bellardent, London. 

14,912. Construction of Bats, J. L. Henwood, 


London. 

14,913. Watcs Ciicks, H. H. Lake.—(B. Kennard and 
Co., United States.) 

14,914. TypEwRiTING MacuingEs, L. Meyer and J. B. 
Losey, London. 

14,915. PortaBLe Recepractes for Ptates, H, R. 
Phelps, London. 

14,916. TELEMETER, V. Saporetti, London. 

14,917. TRAIN-CARRYING Boats, 8. L. Ravier, London. 

14,918. AuTomaTic TELEGRAPHIC APPARATUS, A, Dama- 
skinos, London. 

14 919. SHARPENING PENcIL Device, H. F, Hambrugh, 
London, 
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14,920. Paps for Gitpers’ Toots, W. H. Coe, 
ion. 

14,921. Srgam Tursines, M. Behrisch, London. 

14,922. Bens, J. H. Bateman, Liverpool. 

14,923. Extenpinc Crank for Cycies, B. Ferris, 


Teddington, Middlesex. 


4th July, 1904. 


14,924. Rartway Veuicies, T. Aston and W. B. Brown, 
Kimberley, Cape Colony. 
14,925. VARNISHED WRITING PLatEs, J. Lauppe, Baden, 


ermany. 
14,926. ManuracturE of Bripie Bits, F. J. Beard, 
Birmingham. 
14,927. Support for Bicycies, F. W. Leavey, South- 
ampton. 
14,928. HorsesHors, A. Cormick and W. Jones, Liver- 


pool. 
14,929. SzewacE Fivters, M. J. Adams, Scotswood-on- 


yne. 

14,980. Hyaienic Troven for ANIMALS, W. Simpson, 
London. 

14,931. Removinc Broken Taps from Hoss, G. 
Sonnenthal and E. Bernstrom, London. 

14,982. Currine Kryways, G. Sonnenthal and W. 
Schellenbach, London. 

14,933. Prorectine Lire on Exgctric Raitways, H. 
Curwen, Newcastle-on-Tyne. 

14,984. Griprross, J. and H. J. Whitehead and W. H. 
Smith, Birmingham. 

14,935. CLEANING the ‘‘Crrcies” of ComBING MAC HINES, 
S. Pearzon, Bradford. 

14,936. BrickLayErs’ Toots, A. Bridgeford and 8. 
Roberts, Rugby. 

14,987. YaRN-SprInntnc Macuings, I. Hey, Bolton, 
Lancashire. 

14,988. Kerries, J. Cooke, Liverpool. 

14,939. Neckties, F. Davenport, Manchester. 

14,940. Etgcrric Time Switca, A. J. Parsons and H. 
Mandefield, York. 

14,941. Mmirary AmBuLANCE Carts, F. N. Baker, 
Nuneaton, Warwick. 

14,942 Toy Ficures, G. F. Ltittiche, Berlin, S.O., 
Germany. 

14,948. Spanners, J. Bruce, Glasgow. 
14,944. Arr Va.ves for Furnacgs, J. Scobbie, Glasgow. 
14,945. Apparatus for Receivine CLors from SEWING 
Macurngs, 8. Johnston, Newtownards, Co. Down. 
14,946. Cusnions for Brtuiarp Tasies, W. Buttery, 
London. 

14,947. Furx, H. B. Bayles, London. 

14,948. Creasinc Macuiyes, C. R. Nelson, London. 

14,949. Crates for Bicycies, Rudge-Whitworth, 
Limited, and J. V. Pugh, London. 

14,950. Frxinc Merat Puiates to Strructurss, P. J. 
Waldron and C. E. Long, London. 

14,951. ApsusTaBLE SELF-LocKING Measure, J. E. 
Latham, London. 

14,952, CatatyTic Gas Icnrrers, Baer and Co., 

mdon. 
sas or TransporTinc Apparatus, W. C. Blackett, 
ndon. 

14,954. Gates, J. Nicholls, Birmingham. 

14,955. PotycHLora s, 8. Giirtner, London. 

14,956, Lire-Bets, B. B. d’A}lessandro, London, 

14,957. Tires for Venicies, G. H. and A. T. Shermann, 
London. 

14,958. Horstinc Apptiance, J. T. Pickering, P. B. 
Hollick, and J. E. V. Abbott, London. 

14,959. FicurE Toys, A. Atkinson and M. Conway, 


mdon. 

14,960. CentrirucaL Separators, B. A. O. Prollius, 
London. 

—_ CenTRIFUGAL Separators, B. A. O. Prollius, 


ndon. 

oe Exit Doors for TuEatTres, J. A. Jagger, 

mdon. 

14,963. WaTER-CLOSET FLusHING Apparatus, M. Men- 
doza, London. 

14,964. Biocxs for Hoitpisc STergoTyPe Puiares, A. 
G. Brookes.—(Tympalyn Company, United States.) 
14,965. Covers for Pyxumatic Tires, A. Beaujon, 

London. 

14,966. Exrraction of Ammonta from SswacE 
Waters of Towns, R. Schilling and C. Kremer, 
London. 

14,967. FLowgr Cutter, F. N. Philpott, London. 

14,968. Ian1TIoy Gear for Expiosion Enornes, F. R. 
Simms and R. Bosch, London. 

14,969. SuBMARINE SIGNALLING Apparatus, J. P. 
Northey, London. 

14,970. Manuracture of Dygstorrs, 0. Imray.— 
(Farbwerke vormals Meister, Lucivs, and Briining, 
Germeny.) 

14,971, ManuractuRE of Generator Gas, P. Steins, 

mdon. 

14,972. ManuractorE of Dygsturrs, O. Imray.— 
(Farbuerke vormals Meister, Lucius, and Briining, 
Germany.) 

14,978. Cap for Sprinc Buttons, H. Waldes, London. 

14,974. Wrappinc Macuings, C. Owens and D. P. Mon- 

ue, London. 

14,975. IpenTiFicaTIon of ArTicies, 8S. A. Bhisey, 
London. 

14,976. INcANDEscantT Gas Burners, J. Altman. — 
(Continental - Gesellschaft fiir nach unten brennendes 
Gas-Gliilicht m. b. H., ——. 

14,977. PLuckinc Hair from Four Sxrys, T. C. Mills, 

on. 

14,978. Motor Roap Coacugs, R. Stone, London. 

14,979. CatcuLaTING Mgcuanism, W. H. Pike, jun., 


London. 
ys eo SMELTING SULPHURETTED OrEs, N. Lébédeff, 


on. 

14,981. Prorectinc ProrpgLiinc Gear, G. Quanonne, 
London. 

14,982. DisrrrpuTING Manvrg, H. Hillier.—(7The Kemp 
Manare Spreader Company, Limited, Canada.) 

14.983. Saw Guarp, L. E. Hermann, London. 

14,984. Tupes in Beer CeLiars, T. A. Wallace, 
London. 

14,985, Manuracrure of SteeL, Compagnie du Réac- 
teur Metallurgique, London. 

14,986. Execrric Ianirers for Explosion Motors, 
L. Zeidler, 1 ondon. 

14,987. Hew for Boots and Sxozs, E. F. Lackersteen, 
London. 

14,988. ExerRcisinc and MassaGInc Apparatus, G. H. 
Shepherd, London. 

14,989. INCREASING CIRCULATION in BorLers, C. Tébel- 
mann, London. 

14,990. Manuracrure of Rartway Crossinas, R. A. 
Hadfield, London. 

14,991. PRESSURE-REDUCING VaLvEs, J. Hiibner and I. 
Mayer, London. 

14,992. Motor IDENTIFICATION Marks, G. Wray, jun., 
Southport, 


5th July, 1904, 


14,993. SypHonic Apparatus, 8S. H. Adams, Scotswood- 
on-Tyne. 
14,994. MgasurinG Motion, J. W. Howarth, Heywood, 


Lancs. 
14,995. Stop and NoN-RETURN VaLvEs, T. J. Neakes, 


ndaon. 
14,996. Desks, The Bennet Furnishing Company, 
Limited, and C. Bennet, Glasgow. 
14,997. Preparinc TimpeR, T. B. Marchant, London. 
14,998. IroninG Sranp, W. Arbuckle, Manchester. 
14,999. Brake for Bicycues, J. H. Froggatt, Stoke-on- 


Trent. 
15,000. Means for ConTROLLING THREADS, T. Barnes, 
Huddersfield, 
15,001. INCANDESCENT Burners, J. W. Bray, Bradford. 
15,002. Locks for RarLway Carriaca Doors, R. Mellis, 


ow. 
15,008. Hart-pins, E. H. Stone and I. 8. Barron, 
London. 
15,004. A Fiurp-rorcinc Device, W. E. Evans.—(@. 
W. Carver, United States.) 
15,005. Whertep Venicies, J. E. Bentley, Man- 
chester. 


15,006.. Cicar Currer, J. Bureau, Glasgow. 

15,007. Brcycte Hotprer, E. M. Frost, Redditch, 
Worcestershire. 

15,008. MrLK and Correxr Tasiets, N. E. Meimanueli, 
Birmingham. 7 

15,009. Stkam Borers or Generators, J. Dunn, 
Edinburgh. 

15,010. CooLinc Towers for Liquips, J. A. Reavell, 


ndon. 
15,011. Primary Barterigs, F. Richmond, Burnley, 


C8. 

15,012. Movutpinac METALLIC Tape, W. Galloway, 

ndon. 

15,018. Ware: Rims for Motor Cycuss, N. B. Ludlow, 

irmingham. 

15,014. AuToMaTic CoIN-FREED Macerne, T. William- 
son, Greenock. 

15,015, Eyg-cLassgs and SprcTac.e Frames, F. Krimm, 
London. 

15,016. DouBLE-acTIion CHECK SPRING, J. Wilmshurst, 
London. 

15,017. WarER Fitter, J. Mason and J. Nuttall, Bury, 

nes. 

15,018. CAN-OPENERS, A. Gaebeler, Berlin, Germany. 

15,019, Device for InpicaTING ARTICLES, O. Bauer, 
Berlin, Germany. 

15,020. PrEsERVING MILK and Cream, J. Eichmann, 
Berlin, Germany. 

15,021. Apparatus for GENERATING STeaq, E. Schiitte, 
Berlin, Germany. 

15,022. Construction of Raprators, F. H. de Veulle, 

ventry. 

15,023. NON-REFILLABLE Borries, H. 
London. 

15,024. Fire Escapes, J. W. Wedderburn, London. 

15,025. ManuracturE of CoLourinc Martrers, T. R. 
Shillito.—(Aniline Colour and Extract Works, Jor- 
merly John Rudolph Geigy, Switzerland.) 

—_— Tre Cup and Suirt Fastenger, 8. Harding, 

ndon. 

15,027. Crip for Pargrs, A. Honig, London. 

15,028. Ammunition Wacons, A. Reichwald.—(Fried. 
Krupp Actiengesellschaft, Germany.) 

15,029. CLEANING MILK Bott ies, C. 8S. Adams and A. 
J. Rice, London. 

15,080. Cocks or VaLvrs, G. Smith and J. A. Myzoule, 
London. 

15,031. Exastic Tires, R. and 8. Basch, London. 

15,032. Paper Racks and Casrnets, G. B. Vigurs, Bir- 
mingham. 

15,033. Propuctnc STEREOTYPE PLATES, A. Sauvée, 
London. 

15,084. Execrric Arc Lamps, Crompton and Co., 
Limited, and A. J. Hodgson, Chelmsford. 

15,035. MEasuUREMENT Of ELECTRICAL RESISTANCES, 
K. Edgcumbe and E. I. Everett, London. 

15,036. Arpinec Memory in ARITHMETIC, A. Monachi- 
moff, London. 

15,037. Gamz and Apparatus, C. J. Malings, London. 

15,088. Brush Houpers for CLEANING Casks, H. C. 
Russell, London. 

15,039. Bruse Hotpgrs for CLEanina Cacks, H. C. 
Russell, London. 

15,040. Macuine for Makinc Seamuess Stesi, W. U. 
Jackson, F. H. Lloyd, and W. 8. Smith, London. 

15,041. SicNaLLING TELEPHONE ExcHanogs, G. Ellis, 


Ruggles, 


mdon. 
15,042. AppLyinc SMmoKE Test to Drains, G. Newhouse, 


mdon. 

15,043. Evecrric Transmitters, H. H. Lake.—(Sub- 
marine Signal Company, United States.) 

15,044. PresectiLe Fuses, F. Wigley and P. R.Embury, 
London. 

15,045. Barret Lininos, H. H. Iake.—(W. J. and B. 
Arkell, United States.) 

15,046. RecorpINc NuMBER of TELEPHONE MEssaGEs, 
H. 8. Williams, London. 

15,047. Reversing Mrcuanism for CouNTERSHAFTS, 
H. H. Lake.—(Siith Single Belt Reversing Counter- 
shajt Company, United States.) 

15,048. Gas Burners, H. H. Lake.—(R. M. Bucknam, 
United States.) 

15,049. Appityinc Wax to Tareap, A. J. Boult.— 
(United Shoe Machinery Company, United States.) 

15,050. Cumunzgy Tops, P. Ruscheweyh, London. 

15,051. Apparatus for Inkinc Ripzons, G. Royle, 
London. 

15,052. Recorpixc AygmomETERs, H. J. Winn, 
London. 

15,053. Smoxgiess Powpers, A. T. Cocking and 
Kynoch, Limited, London. 

15,054. ELectrric TeLePHonss, W. Walker, London. 

15,055. Grass, J. M. Pirrie, London. 

15,056. Bicycte Stanp, C. Bauer.--(Doring and Co., 
Germany.) 

15,057. PULVERULENT Propuct for CoaTING MASONRY 
of Furnaces, L. BE. Muller, London. 

15,058. Linotype Macurygs, C. Albrecht, London. 

15,059. Reocister Stoves, N. Thestrup, London. 

15,060. TaLK1no Macuings, P. Simon, London. 

15,061. Rartway SIGNALLING Apparatus, W. P. 
Thomson.— (The Weatherby Electric und Manufac- 
turing Company, United States.) 

15,062. Brake Suogs,W. P. Thomson.—(Z. W. Robin- 
son, United States.) 

15,063. Toots for Curtinc Steam Pips, E. Shackel- 
ford and N. Webster, Liverpool. 

15,064. Vacinat Syrincgs, K. E. Hall, Liverpool. 

15,065. Fitz Hanpes, F. Lott, Liverpool. 

15,066. MgTaLuic Packine, 8, Ricbourg, Liverpool. 

15,067. Extzctric Arc Lamps, E. A. Carolan.—(The 
General Electric Company, United States.) 

15,068. Exectric Arc Lamps, E. A. Carolan.—(The 
General Electric Company, United States.) 

15,069. Fiurp Pressurg Governors, The British 
Thomson-Houston Company, Limited.—(The General 
Electric Company, United States.) 

15,070. Conrrot of E.ecrric Morors, The British 
Thomson-Houston Company, Limited.—(The General 
Electric Company, United States.) 

15,071. MgTaL-workKING Macurinzs, The British Thom- 
son Houston Company, Limited.—(The General 
Electric Company, United States.) 

15,072. Drivisc Gear for Straw Exevators, T. W. 
Cook, Yaxley Ironworks, near Peterborough. 

15,073. Brpet for Femaxzs, C. Klose, London. 

15,074. Knocxpoww Boxes, J. F. Reul, London. 

15 aon Wueets for Roap Venicies, H. 8. Halford, 

mdon. 

15,676. Sprsninc Macutygs, D. O. Pease, London. 

15,077. NumBERING ATTACHMENTS for RoTaRy PRint- 
1nG Presses, C. G. Harris, London. 

15,078. Hanp Guarp for Doors, A. A. Bhisey, Kalba- 
Devi Post, India. 

15,079. CARRIAGE AXLEs and APPENDACES, C. Venkat- 
aramanier, Udamalpet, India. 


6th July, 1904. 


15,060. Kiers for Treatise TExtiLe Faprics, ©. 
Mather, jun., Prestwich, near Manchester. 

15 081. DousLe AcTinc Sprixnc SwINcLe-Tree, 8. H. 
Manners, Rushall. 

15,082. Dress Fastener, T. Morton, Birmingham. 

15,083. ApDsusTABLE WaLLPareR, M. C. Bauirle, 
Willesden. 

15,084.. Umprewvas, J. Haig, Glasgow. 

15,085. Steam Traps, R. M. Neilson, London. 

15,086. Toota Brusugs, T. Shimmin, Live L. 

15,087. Biowrers for Gas Propucers, W. Dixon, 
Glasgow. 

15,088. Gas WasHING and Coo.ine Towers, W. Dixon, 
Glasgow. 

15,089. Gas Propucers, W. Dixon, Glasgow. 

15,090. Toot for AtracHixnac ScrEw+D Castors to 
Furniture, G. Moore, jun., Birmingham. 
15,091. INTERNAL ComBUsTION Ewnoines for 

Cycuzs, G. Pilkington, Birmingham. 
15,092, Water Cootina Apparatus, H. W. Jarvis, 
Westdyke, Coatham-Redcar. 
15,098. SkKEweERs in SPINNING TEXTILE FiBRE MACHINES 
Wilson Brothers Bobbin Company, Limited, and 


Moror 





H, W, Wilson, Manchester, ¥ 





15,004. Skewers in SPINNING TEXTILE F'1BRE MACHINES, 
Wilson Brothers Bobbin Company, Limited, and 
H. W. Wilson, Manchester. 

15,095. Woven Fasrics, H, Broome, Manchester. 

15,096. Forczp Freep Lusricators, W. Butterworth 
and D. L. Schultz, Manchester. 

15,007. Reparninc Puncturss in PNguMATIC TIRES, 
H. Harrison, Erdington, Birmingham. 

15,098. Fotpine and Reciinina Bary Carriace, J. 
W. Wilson, Beeston, Leeds. 

15,099. VenTILaTorR for Tor of Winpow Sasues, F. 
Royston, Accrington. 

15,100. Stgam Roap Ro.uers, J. Medd, Sheffield. 

15,101. AppLyinc Disinrecrants to Fioors, J. T. 
Neech, Savile Park, Halifax. 

15,102. GLazine Bars for Roor Licuts, W. R. Lester, 
Glasgow. 

15,108. VerticaL Bar Fencixe, J. H. Smith and A. B. 

th, Stourbridge. 

15,104. Foo SianaLuinc Apparatus, F. A, Ludlow, 
Birmingham, 

15,105. Step Lappsrs, J. Calvert, Manchester. 

15,106. CurmicaL Fire Exrincuisners, J. Haslam, 
London, 

15,107. Conpurr Tusine, A. E. Hills, Aston, Birming- 


15,108, Hgeatine Stoves, G. P. Van Wye, New York, 
United States. 

15,109. Waatespone Guarp, L. M. Laurie, Hove, 
Sussex. 

15,110. Waegts for Venicies, W. C. Morton, Richmond 
Hill, Surrey. 

15,111. InreRNaL Compustion Encrnes, J. Southall, 
Worcester. 

15,112. Securinc WaHkEts to Axies, B. J, Maloney, 
Edinburgh. 

15,113. Boor Hxgt Protectors, F. Prestwich, Lytham. 

15,114. Urensit for Convgyinc Asparacvs, G, Hill, 
Ashton-on-Mersey, Cheshire. 

15,115. VessEts for Bo1Line Liquips, R. H. 8. Webb, 
Scarborough. 

15,116. Tings for Motor Cars, W. M. Edwards, 
London, 

15,117. Evgcrric Cut-ours, The British Thomson- 
Houston Company, Limited.—(The General Blectric 
Company, United States.) 

15,118. Dynamo E.gcrric Macutnsgs, The British Thom- 
son-Houston Company, Limited. —(The General 
Blectrie Company, United States.) 

15,119. Sargry WuexEc for Motor Cars, A. G, Picton, 
London. 

15,120. Manuracture of Negpies, H. Milward and 
Sons, Limited, and T. 8. Cox. London. 

15,121, Proven Hanpuss, W. Reid and A. Simpson, 
Aberdeen. 

15,122. Mecuanism for Leaves of Books, H. J. W. 
Geyer, Kingston-on-Thames. 

ce Improvep Hammers, J. A. Thomas, Kingston- 
on- es, 

15,124. IupLement for Removixe Wesps, W. E. Lewis, 
Kingston-on-Thames. 

15,125. Fence Posts, W. R. Bordner, Kingston-on- 
Thames. 

15,126. Raitway Construction, W. Terrell, Kingston- 
on-Thames. 

15,127. Hooxs for Instruments, F. A. 8. Wortoull, 
London, 

15,128. Surraces for Staircases, W. Eckstcin, 
London. 

15,129. Apparatus for Cootino, A. F. Burdh, London. 

15,130. ApsusTaBLE Struts, H. Petersen and F, Her- 
schel, London. 

15,181. Extecrric Rai.ways, W. F. Gibbs, London. 

15,1382. Locks, J, Deru, London. 

15,188. Miniature Kirce Ranoxgs, C. E. Luard, 
London. 

15,134. Marstarsinc a Constant Lever of Warsr in 
Gas Murers, La Société Industrielle des Compteurs, 
London. 

15,185. Manvracturs of Custarp Powpsr, M. Priest, 
London. 

15, oul Apparatus for Heatinc Arr, W. Jackson, 

mdon. 

15,137. Cosine Devices for Gas Retorts, J. Y. Johr- 
son.—(Dessuuer Vertekal-Ofen-Gesellachaft m. b. H., 
Germany.) 

15,138. Recoverine Oxipes from Acip SoLvTions, A, 
Gutensohn, London. 

15,139. Convgeyinc Apparatus, H. H. Lake.—(7. S. 
Miller, United States.) 

15,140. Reservoir Pens, E. de la Rue, London. 

15,141. Manuracture of Steet Foroines, W. G. Arm- 
strong, Whitworth, and Co., Limited, andS. O. Ferry, 
London. 

15,142, Manuracturg Bricks, L. E. Muller, London, 

15,143. Stamp Mitts, F. Hosking, London. 

15,144. Spezp Ggars for AvTromopi_es, F. C. Haste, 
London. 

15,145. Revo_vine Savutrers, P. Jaeger, London. 

15,146. StoppERING Jars with Smoorn Epors, C. Jovig- 
not, London, 

15,147. TorLeT Mirrors, J. Challis, London, 

15,148, Tupg Expanpers, J. McRae, London. 

15,149. Loose Lear Lepagrs, H. R. 8. Pulman and G, 
Higginson, London. 

15,150. Supportina Rartway Switcues, C. Hansel, 


ndon. 
15,151. WueeEts, J. P. O'Donnell, London. 
15,152, WuxE ts, J. P. O'Donnell, London. 
15,153. Reoister Stoves, J. Patterson and J. Fergus- 


son, London. 

15,154. WeicHine Apparatus, 8. Staub, L. Miicken- 
brunn, J. Propper, and D. Mahs, London. 

15,155. AuToMaTIc ELectricaL BaLance, W. Dwor- 
zynski, London. 

15,156. Fung. Suprorts, F. Squire and C. J. Thomas, 
London. . 

15,157. Dress Hotpers, O. Bess, Lor.don. 

15,158, Srzerine of Sarps, de C. Beamish, Live: 1. 

15,159. Propuctnc Waves in Batus, H. Hoeglauer, 
Liverpool. 

+ Apparatus for Horstinc Goons, P, W. Sieurin, 

vi 


15,161. ABY-JUMPER. T. V. Wilson, London 
15,162. Movu.ps for Propuctne SiaBs, H. Knechtel, 
London. 
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15,163. Lockine Hooks or Pgos, J. D. Stone and A. J, 
Matthews, Berkswell, near Coventry. 

15,164. AppLiance for Pouttry Hovsgs, J. Phillips 
and §, W. Revill, Northampton. 

15,165. Skew Hince for Doors, P. Hughes-Griffiths, 
London. 

15,166. DiapHRacM for TatKixc Macuines, A. M. 
Seward and E. Gilliver, Derby. 

15,167. MintaTuRE Rirtze Taroets, D. Macrostie, 
Kingston-on-Thames. 

15,168. Fountain Pgnnoipers, J. 8. Crowley, Man- 
chester. 

15,169. Cuurn, J. Jackson, Stockport, Cheshire. 

15,170. Automatic Motion for us, I. C. Wibroe, 
Manchester. 

15,171. MgtaLuic Pack1xo, T. Harrison, Birmingham. 

15,172. Ripine Sxrrt, A. Guterbeck, London, 

15.173. Woop-TRELLISwoRK Arcuks, O. A. Greenslade, 
Birmingham. 

15, _ i gee aamcri Hypraviic, G. Grigioni, 

ve + 
15,175. New Game, R. T. W. Baird, Glasgow. 
15,176. MANUFACTURE of ViTROUS CEMENT, P. Steen- 
k, Manchester. 

15,177. Conngctine Leos with Bopirs of Cast Merai. 
VessEzs, C, F. Clark, Wolverhampton. 

15,178. Roap Ro.uxrs, F. Crossley, Bradford, 

15,179. Lockina Brake Device, J. Devey, Wolver- 
hampton. 

15,180. Manuracturgof EARTHENWARE, J. H. Fleming, 
Tunstall, Staffs. 

15,181. Propuction of Cement, P. Steenbock, Man- 
chester. 

15,182. Gas ReauLator apd ANTI-PULSATOR, T. Thorp, 
Manchester, 





15,183, Lamps, H. Lucas, London, 

15,184. Car Strucrurgs, G. Barker, Birmingham.— 
(J. A. Brill, United States. 

15,185. Securine Tiss, H. B. Ord, South Shiclds, 

Ge, Teqeanee Har and CLotaes Pos, J. Brown, 
un 


15,187. 
ham 


15,188. Frame Saws, A. G. Grice and G. Anderson and 
Co., Limited, Dundee, 

15,189. TRaveLLine Tarorts, T. B. Ralston, London, 

15,190. Mixina Butrer, T. J. O'Kelly and C. Nolan, 
Manchester. 

15,191. Looms for Weavina, J. T. Walker, Manchester, 

15,192. CLearinc Water from Bitogs, J. A. McKie, 


lee. 
EIGHING Macuings, W. E. Hipkins, Birming- 


15,193. WATER-TIGHT Srern Tupes, J. A. McKie, 


Glasgow. 

15,194. Fasteners for Securninc Pusiications to 
Tases, A. W. Lambert, Croydon, Surrey. 

15,195. Imitation Fire, C. O. tian, London. 

15,196, PortaBLe Drarnine TRAY. F. Staines, London. 

15,197. Boor and SHox Lace, F. M. Colton, London. 

15,198. InpDIcatiING Apparatus for CONTROLLING 
Va.ves, Davis and Co., Limited, and J. L, Booth- 
man, London. 

15,199, Fixine or Deracuina Evectric Lamps, W. V. 
Biggs, London. 

15.200. TurBINE Enoings, G. M. Key, London. 

15,201. Srzam Tursines, H. Polaczek, London. 

15,202. Means for Composine Worps, W. A. Chardin, 
London. 

15,208. Bure ar and Fire Avars, C. A. Ali, London. 

15,264. Cotour Puotoorarny, W. N. L. Davidson, 
London, 

15,205. Grinpixa Mix1s, W. O. Bailey, London. 

15,206. Friction Ciutcues, E. W. Lewis and H. 

mith, Coventry. 

15,207. STEERING AXxLEs, E. W. Lewis and H. Smith, 

Coventry. 








SELECTED AMERICAN PATENTS. 


From the United States Patent-office Oficial Gazette. 


759,872, VARIABLE SpeeD TRANSMISSION Duvice, W. 
Evans and P. W. Knauf, Philadelphia, Pa.—Filed 
October 17th, 1908. 

Claim.—In a variable speed transtnission device, a 
driving and a driven shaft, each provided with a cone, 
the respective cones being oppositely arranged, a 
countershaft heving a double coned surface arranged 
adjacent to the driving and driven shafts, a double 
coned idler pulley arranged between the driving shaft 


and countershaft, belts connecting the cones of the 
idler with respectively the cone of the driving shaft 
and a cone of the countershaft, a second idler inter- 
between the driven shaft and countershaft, and 
ving a double coned surface, belts connecting the 
cones of said second idler shaft and the second cone of 
the countershaft, and means for shifting both idler 
pulleys and both sets of belts diagonally, with respect 
to the axes of the driving, driven, and countershafts. - 


759,914. Compensatinc Batance, J. MH, Purdy, 
Chicago, 1.—Filed July 28th, 1902. ; 
Clain—A compensating balance, including a 
support, an axis for said support, and a series of in- 
wardly converging weights composed of material 


capable of expanding or contracting under variations 
of temperature enough more than said support expands 
or contracts to shift said weights radially sufficiently 
to compensate for the increase or decrease in the 
elasticity of the balance spring, for the purpose set 
forth, 

759,973, Srcrrinc-Box, A. L. Dudley, Chicago, Ill.— 

Filed September 12th, 1903. 

Claim.—In a stuffing-box the combination of a shaft 
adapted to operate through said box, an annular 
chamber in said box, metallic spheres or pene in said 
chamber, a ring of t:iangular crcss section engaging 





the inner wall of said box, and having one face in en- 
gagement with said spheres, a follower adapted to 
press against said ring, and closely fitting the shaft, 
and means for adjusting the pressure of said follower 
against said ring, to force the latter against the 
spheres and its edges against the box: 
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BIRMINGHAMS NEW WATER SUPPLY. 





YestEREAY his Majesty the King performed the open- 
ing ceremony of the great engineering works. near Rhayader 
in central Wales, which are to give Birmingham an 
additional water supply. Our readers will be acquainted 
with the general outline of this large and interesting 
gravitation scheme, for we dealt with it at some length 
jn our issues of October 12th, 1900, and September 9th, 


( o/\ Borweovesaw 


° 
org S*ar » 
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Fig. i-WATER SHED AREA AND WCRKS 


1898. Having regard, however, to the fact that sundry 
slight additions and modifications have been made in the 
scheme since it was originally designed, and in order to 
make this article in itself the more complete, we propose 
to give in the present instance a detailed description of 
the whole undertaking. No one visiting the site of the 
works, where the great dams and other constructions are 
now quickly neariig completion, can fail to be im- 
pressed with the skill with which everything has been 
designed and constructed. As we go more fully into 


ELAN SUPPLY. 
PLan SHOWING PosiTiON oF WoRKS om WaTERSHED 





available supply of water, but also, if possible, to reduce, 
if not entirely to eliminate, the outlay for pumping. The 
difficulty in bringing about the second condition was 
enhanced by the altitude occupied by the city of Birming- 
ham. Here the Frankley reservoir is situated at a height 
of 600ft. above sea level. The whole question was, 
however, solved by Mr. James Mansergh, F.R.S., who 
was appointed to advise the Corporation, with Mr. Gray, 
the city’s water engineer. Mr. Mansergh prepared a 


scheme for the storage and conveyance to Birmingham | 


of the waters of the rivers 
Elan and Claerwen, and the 
work subsequently carried 
out was authorised- by the 
Birmingham Corporation 
Water Act, 1892, as modified 
by the Acts of 1896 and 
i902. All the towns lying 
within a distance “of fiftéén 
miles from the line of aque- 
duct were given powers to 
obtain a portion of the 
supply coming from these 
two valleys on_ specified 
terms, but each town was 
bound to construct its own 
connecting pipe line. We 
should here mention that 
since the commencement of 
the work Mr. Mansergh has 
taken his two sons, Messrs. 
E. L. and W. L. Mansergh, 
into partnership, these gentle- 
men having been associated 
with their father from the 
initiation of the scheme. 


As has been said, the 
powers obtained permitted 


CORPORATION WATER 


the Elan and the Claerwen. 
It was decided to proceed at 
first only with the construc- 
tion of dams in the Elan 


Seale One lack wm » Mile 





only the base of the dam at 
Dolymynach on the Claerwen, 


together with the driving of | 
,a tunnel to take the water thus impounded in the | 


| Claerwen Valley into that of the Elan. The accom- 
| panying plan, Fig. 1, shows well the nature of the 
| scheme, the first part of which has so nearly reached 
| its final stage. It will be seen that in the Elan Valley 
| there are four dams, namely, the Caban Céch, the Careg- 
| ddu, the Pen-y-Gareg, and the Craig Géch. The relative 
| positions of these dams, as regards their altitudes in the 
| valley, is shown in Fig. 2, and the following table gives 
| some particulars respecting the reservoirs which they 


LONGITUDINAL 


the Birmingham Corporation | 
to impound and use the | 
waters of the two valleys of | 


4 Valley and the building of | 


service reservoir at Frankley, consists of nearly half 

cut-and-cover and tunnel, and half of. pipe syphon. In 
the cut-and-cover and tunnel portions the sections have 
all been made of sufficient size to carry the full 75 mil- 
lion gallons a day, but only two pipes have at present 
been laid, these being sufficient to carry the 25 million 
gallons, which amount is what was embodied in the first 
| portion of the scheme, The full scheme, however, pro- 
| vides for the laying of six sets of pipes 42in. in diameter. 
Referring once more to the section in Fig. 2, it will be 
| seen that though there areronly three main reservoirs, 
| yet there is a further dam in the lowest reservoir, this 
| dam being submerged and knownas the Careg-ddu. This 
| dam has. been ingeniously arranged. The level of the 
| lowest point of the lowest or Caban Coch reservoir is only 
| 700ft. above Ordnance Datum. The level at the Frankley 
| reservoir is 600ft. above Ordnance Datum. There is 
| thus only a difference of 100ft. between the two points. 
| This was rightly not considered a sufficient fall for the 
| 73°3 miles of pipe line, having regard to the increased 
| cost which the construction of the aqueduct for such a 
gradient would have entailed. It was therefore decided 
| to construct the outlet at an altitude 70ft. above the 
| lowest point of the Caban Coch reservoir. This allows of 
| @ fall of 170ft. over the whole length of aqueduct, and 
| permits of an average gradient of one in 2276°6, which is 
| sufficient, so it is calculated, to enable the water to make 
| the journey to Birmingham in about thirty-six hours. To 
| obtain this extra 70ft. head it was necessary to place the 
| outlet some 1} miles further up the Elan Valley, and. to 





ensure that the water should always be at a sufficient 
level to fill the aqueduct a submerged dam had to be 
constructed, with its crest just 40ft. below the top water 
of the Caban Céch reservoir. This explanation is made 
| perfectly clear by an examination of Fig.2. Here the 
Caban Céch reservoir is shown as being full to top 
water level, or 40ft. above the top of the submerged 
| dam at Careg-ddu. The Caban Coch reservoir, therefore, 
serves two purposes, the first being to supply the com- 
pensation water required by Parliament, and the next 
to store water forthe supply of Birmingham. The former 
|is delivered to the stream at an altitude of 7O00ft, 
j above Ordnance Datum, or at bottom water level of 
| the Caban Céch dam. By reason of the construction of 
| the submerged dam the whole of the water on the down 
stream side of it can be drawn off for compensation with- 
out affecting the supply to the aqueduct. We would 
here draw attention to another point. The crest of the 
Dolymynach dam in the Claerwen Valley is at present 
| built to a height of 830ft. above Ordnance Datum. This 
| permits of the delivery by gravitation of the Claerwen 
water through the tunnel already alluded to into the 
Caban Coch reservoir above the Careg-ddu dam. Hence 
this water is available for supply. Of course, at present 
any water in excess of what this tunnel will carry will 
flow over the dam and thence into the Caban Céch 
reservoir and away to the stream. Eventually, however, 
the three further reservoirs in the Claerwen Valley will 
be constructed, and these will have dams with crests 
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Fig. 2—SECTION OF ELAN RESERVO 


details later on our readers will be able to appreciate the | form. Fig. 8 shows the proposed dams in the Claerwen | having altitudes ab 
clever way in which the engineers have taken advantage | Valley, and the table also gives particulars of the reservoir | 1175 respectively. 
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Fig. 3—SECTION OF CLAERWEN RESERVCIRS 
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ove Ordnance Datum of 900, 1095, ard 
The confluence of the rivers Claerwen 


of the natural lie of the ground, and the ability displayed | formed by that part of the furthest down of these dams, | and Elan is about a mile above the Caban Céch dam. In 


in the determination of the positions of the various dams. | 
It may well be said that advantage will be taken of practi- | 
cally every available drop of collectable water running off | 
the watershed. 
But before dealing with the actual works we may use- | 
fully refer briefly to the circumstances which led up to | 
their inception. Todo this we must go back to the year | 
1890. At that time the average demand of “ Water | 
Birmingham’ was some 17,000,000 gallons a day, and 
the maximum demand in any one day occasionally rose | 
to 22,000,000 gallons. To meet this consumption there | 
was a total supply of about 18,000,000 gallons, this being | 
made up from water taken from certain wells and | 
streams, there being 10} million gallons derived from the 
former and 7} million gallons from the latter. It is | 
interesting to know how subdivided this supply was. | 
This will b& seen from the two accompanyitig tables :— 
Wells 


At Aston yielded 3 million gallons per day 

», Witton eee ove ” ” ” ” 

», King’s Vale ... ” ” 

7 er 2 a % 

» Selly Oak a... » 5 a 9 ” } 
», Longridge... A if * ” | 


104 ,, ” ” 
‘ Streams. 
At Plants Brook %.. supplied 2 million gallons per day 
» Perry and Witton 
SPOMNR < yic oss se ” Rts 
», River Blythe Soa oe * 24 
” hoi a a ¥ i 


Borys) i ‘5 
The cost of the necessary pumping was £25,000 a year, 
and it is not to be wondered at that the Water Com- 
mittee should have been anxious, not only to increase the 





namely, the Dolymynach, which is at present built. 


| fact, the meeting of the waters may still be seen since 




















Height Length Top water Top Contents 
of of level | water -< 
dam. dam. | above 0.D area. million gallons. 
ie Ft. Ft. Ft. Acres. ne 
Caban Coch ... 122 600 | 822 500 7800 
Craig-Gich 135 520 | 1040 217 2000 
Valley | Dolymynach 100 15 | 900 148 1600 
(80ft. now (350ft. as now |(now being built 
being built.) being built.) | up to 830ft.) 





It will be seen that the top water area, which will 
be impounded by the four dams mentioned, will have 
an acreage of 989, and that the amount of water held up 
will be 12,700 million gallons. It was insisted upon in 
the Act that the daily compensation water passed down 
the Elan should be 27 million gallons. The area of the 
whole watershed is 45,562 acres, or over 71 square miles, 
it being 12} miles long from north to south, and 8} miles 
wide from east to west. The average rainfall taken over 
the last thirty years has been 63in. per annum, so that 
roughly very nearly 14 million gallons falls on each acre 
during a year. The storage provided under the scheme 
is calculated to be sufficient to supply in a dry year 
75 million gallons a day in addition to the 27 million 
gallons for compensation. The aqueduct running to 
Birmingham, which ‘is 78°8 miles long from its starting 
point in a valve tower in the Caban Coch reservoir.to the 


the Caban Coch reservoir has not yet been filled with 
water below the submerged dam at Careg-ddu. 

The four great dams in the Elan Valley are now, to all 
intents and purposes, completed, and it is impossible to 
speak too highly either of the choice of their positions or 
of their general design and construction. They are 
perfect examples of the highest class of masonry dam. 
The stone of which they are composed has been obtained 
largely from the site. As a matter of fact, it was antici- 
pated that the valley near each dam would supply all the 
material needed both for hearting and facing of each dam 
in succession. Only two quarries, however, the Gigfran 
and the Cnweh, both of them low down in the valley and 
at opposite sides of the river near the Caban Coch dam, 
were found to produce stone good enough for facing, and 
not enough stone suitable for hearting could be found 
anywhere else. Consequently, these two quarries were. 
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called upon to supply not only facing but also hearting 
stone. The results were that the demand was in excess 
of output, and that a certain amount of facing stone had 
to be obtained from Builth and Pontypridd, and, of 
course, that the stone from the two quarries had to be 
conveyed to the points where it was used, from the two 
quarries low down in the valley. It can well be under- 
stood that this considerably increased the cost of the 
work, and it was certainly a misfortune that not more of 
the really excellent local stone could be found. It is an 
exceedingly hard gray conglomerate of a somewhat 
curious appearance. It takes a good finish, and as it has 
been employed on the work, looks very handsome. It 
was, so we were informed, difficult to quarry. The 
general formation of the whole valley appeared to be of 


for producing the filtering materials for the filters, which 
is also being washed on the site. The chief masonry 
yard is close by, and also the two stone quarries already 
mentioned. On the left-hand side of the valley there has 
also been constructed a small dam and reservoir, known as 
the Nant-y-Gro reservoir. This forms part of a complete 


little gravitation scheme, and has been used for supply- | 


ing water to the workmen's village and to the works 
generally. 

The line then runs from the Caban Céch dam along 
the side of the reservoir, and a few feet above what will 
eventually be top-water level. It passes above some 
extensive pitching operations which are being carried out 
by means of the stone excavated to form the filters, which 
we may mention have been constructed on a ledge cut 





Fiz.4-CABAN COCH DAM 


schist much broken‘*up in parts, and deficient in the good 
qualities which stone, to be employed in masonry, should 
possess. We give views of each of the four main dams in 
Figs. 4, 5, 7, and 8, on this and page 87. Perhaps the 
most handsome of the four is the highest of all, and 
known as the Craig Géch dam. Of this, in Fig. 6, we 
give a further view looking along its side at the top. 

As wiil be seen in the plan map—Fig. 1—a railway has 
been constructed from a junction with the Mid-Wales 
Railway, near Rhayader Station, right up to the site of 
the Craig Géch dam, practically following the course cf 
the river Elan all the way. It is a full gauge line, and is 
in itself an interesting piece of engineering. It would 
have been impossible to carry out the work in anything 
approaching the same time without it. We were recently 
courteously invited by the Birmingham Corporation to 
make a visit of inspection to the works, and were shown 
over the site by Mr. E. Antony Lees, the secretary to the 
Water Department. With him we travelled from end to 
end of this line, getting out at various points, and could 
remark exactly how far the work had progressed all along 
the valley. 

The first constructions calling for attention were the 
filter beds, which are situated just below the Caban dam, 
and of which there are thirty. They are placed side by 
side in a long line, and are, generally speaking, 78ft. long 
by 48ft. wide. The water coming from the outlet above 
the Careg-ddu dam is led across to the filter beds by a 
tunnel driven under the Foel hill, a length of 2380 yards. 
This water will, when all the filters are completed, be 
run into a channel passing along one side of the filters. 
The water to each filter bed will be passed up through 
copper strainers, there being six strainers, each some 3ft. 
square, to each filter. It will then be delivered over a lip 
on to the surface of the filtering material, dowa through 
the sand to a series of clear water drains constructed in 
the base of each filter. These drains all lead into a main 
channel which conducts the water into a valve chamber. 
In the bottom of this is a wash-out pipe provided with a 
valve which can deliver the water directly into the river 
in the valley below. 


thence flows over a sill into the outlet channel which, 
like. the inlet channel, runs along one side of all the 
filters. 


for Birmingham. 
aqueduct again later on. At the present moment only 
six filters out of the thirty are at work, but even this 
number will pass a no inconsiderable amount of water 
down the aqueduct to Frankley. 

After leaving the filter beds the railway line, after 
passing at the side of and above the model village in 
which the workmen are lodged, reaches the Caban Céch 
dam. A view of this is given in Fig. 4, above. 


Valleys, the latter branching off to the left. 
is nearly completed, but the reservoir has never yet been 
filled. Indeed, the valley has not yet been entirely 


stripped, and in it are working the crushing machines ' stream, 


When the wash-out valve is closed, | 
the water, of course, rises in the valve chamber, and | 


At the end of the outlet channel remote from 

the delivery end of the Foel tunnel is a measuring | 
chamber, which, in its turn, is connected to the aqueduct | 
We shall have occasion to refer to the | 


This | 


figure also gives a view looking up the Elan and Claerwen | 
This dam | staff. One mile one furlong above the Caban Céch dam 


out of the rock,on the side of a steep hill. While again 
on the subject ‘of filters, we may say that these did not 
form part of the original scheme. It was not until the 
year 1901 that it was decided to constiuct them, this 
decision being arrived at in consequence of the difficulty 
experienced by the Liverpool authorities due to the block- 
ing up of the iron pipes in consequence of organic 
growths. Experiment showed that this growth did not 
occur if the water was filtered before being passed into 
the pipes, and hence the Birmingham Water Department 


it nearly to the level of the crest of the dam, which will 
| be submerged. Over the top of this has been constructed 
| a viaduct which will provide communication with the 
| Claerwen Valley when the Caban Coch reservoir has been 
| filled, and the existing roads submerged. When full the 
| water in the reservoir will reach the springers of the 
arches of the viaduct. This dam with its viaduct is prac- 
| tically completed. Immediately above it is the Foe] 
| valve tower for letting the water into the tunnel and 
| thence to the filters. The Foel tunnel, we may mention, 
| has been cut in the rock. It is nearly circular in form, 
| and about 8ft. in diameter. The tunnel from Dolymynach, 
which delivers into the reservoir nearly opposite the Poel 
valve tower, is 2260 yards long, egg-shaped in form, and has 
an effective capacity equal to about that of a5't. dianeter 
pipe. Both these tunnels are finished. The Hoel valy> 
tower is not yet completed, but the valve mechanism i; 
in place, and consists of a central vertical shaft on whic 
can be made to slide up and down by means of gearing 
a number of lengths of pipe some 5ft. 6in. in diameter, 
These pipes, each of which closely fits on the top of that 
next below it, are 12ft. in length, and can be so manipulated 
that any number of them can be lifted and the water 
allowed to flow into the opening thus made. Hence the 
water can be drawn from any depth which is a multiple 
of 12ft., within, of course, the limits of the total depth, 
as may be considered requisite or desirable. The valve 
tower is at the side of the reservoir, and will be connected 
with the bank by means of a bridge. 

One mile 230 yards further up the valley is situated the 
Pen-y-Gareg dam, shown in Fig. 8, page 87. This dam 
has been completed for some time, and it was filled in 
September last, since which time it has frequently over- 
flowed. Like all the others, it is a magnificent piece of 
masonry work. The valve tower controlling the flow of 
water past it is situated in the middle of its length. At 
times, when the water is not overflowing the dam, this 
valve tower can be reached bv walking along the crest of 
the dam. When, however, water is coming over, the 
valve tower is approached through a passage-way con- 
structed right in the heart of the dam. A short distance 
below this dam a bridge is under construction to carry 
the road to the opposite side of the river. The top water 
of the Caban Céch reservoir just reaches the base of the 
Pen-y-Gareg dam. It will be understood that in obtain- 
ing possession of the watershed the Birmingham 
Corporation had to divert and reconstruct any roads 
which might be submerged owing to the formation of the 
reservoirs. The work of making the new roads has been 
well and thoroughly done, and we should judge by what 
we saw that the new roads are much superior to those 
they replace. 

The furthest dam of all, the Craig Géch, is 1} miles 
above the Pen-y-Gareg dam. We have already alluded 
to it. Itisshown in Figs. 6 and 7, pages 79and 87. When 
we saw it there was not much more than a trickle of 
water coming over, but in times of flood it is said to be a 
grand sight, and we can well believe it. In itself it is a 
structure which evokes immediate admiration. It is sur- 
mounted by a bridge formed on arches and carrying a 
roadway. The valve tower, the mechanism in which is 
exactly like that in the Foel Tower, is rather more to one 
side than is the case in the Pen-y-Gareg dam. This is 
due to the fact that during the construction of the dam it 
was found most convenient to take the flow of the river 








Fig. 5—-CAREG-DDU DAM 


decided to incur the not inconsiderable expease of con- | through a tunnel driven in the s:de of the hill. 


structing these filters. 
and will save money in the long run, but the initial outlay 
must have been very heavy. 

Continuing its course, the railway line skirts a steep 
slope of the Foel Hill, and one can see immediately below 
in the valley the chief offices and houses of the clerical 


the submerged dam at Careg-ddu is reached. Itis shown 
in Fig. 5, above, which is a view of it looking up 
It will be seen that the reservoir has water in 


When the 


They were undoubtedly correct, | dam was completed this tunnel was used for the dis- 


| charge. 

As may be imagined, the whole undertaking necessitated 
the construction of numerous subsidiary works. We have 
no space to go into minute detail concerning these. The 
model village we have dealt with in a former issue. It 
cannot be called beautiful, but it has doubtless served its 
purpose excellently. The Birmingham Corporation, in 
deciding to carry out the works by administration, was 
met with the difficulty of finding living accommodation 
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for the army of workmen which would have to be em- by the Arlesey Portland Cement Company. 


ployed. When we say that this army sometimes has 
numbered nearly 2000, it will be understood that the task 
of housing such a number formed a problem not very 
easy of solution. It was, however, met and Solved in an 
efficient manner by the model village, with its main street, 
some 800 yards long, and its numerous houses, made 
mostly of wood. This village, known as the Elan village, 
has been constructed just below the Caban Coch dam, 
and appears to fill its intended purpose as well as could 
possibly be desired. ' 

‘The Corporation, in addition to constructing the dams 
and filters described in the foregoing, also formed about 
three miles of the aqueduct, but by far the greater 
portion of this part of the scheme was entrusted to 
contractors. It consists of 134 miles in tunnel, 23 miles 
in cut-and-cover conduit, and 37 miles in pipe syphon. 
The wo.ks on the several sections were carried out by the 
following firms :—The first section, from the Caethon to 
Dolau, about 134 miles, by Messrs. John Aird and Sons, 
of Lambeth; the second, third, fourth, and fifth sections, 
from Dolau to Hagley, about 51} miles, by Messrs. 


Both these 
works are now the property of the Associated Portland 
Cement Manufacturers, Limited. 








THE RIGHT TO BREAK UP STREETS. 


By a LecaL ConTrRIBuTor. 
No. I. 

Certain letters which have recently been addressed to 
us by correspondents serve to indicate that there is con- 
siderable doubt as to the right of a manufacturer whose 
premises abut upon a street or highway to disturb the 
surface of the road in order to lay down or repair the 
various pipes and wires which communicate with his 
premises. In asserting this right, the manufacturer may 
be brought into conflict with the borough council or 
other local authority. Whatever the law may be, the 
practice varies in different districts. Thus, in some 
places, the Council forbid the private owner to break up 
roads, and insist upon constructing the drains themselves, 
and connecting them with the main sewer, making what- 


Morrison and Mason, Limited, of Glasgow; and the last ever charge they please. 


section, from Hagley to Frankley, about 5 miles, by Mr. 
Abram Kellett, of Ealing. The reservoir and filter beds 
at Frankley have also been carried out by Mr. Kellett. 


They will not permit him to carry out repairs or 
renewals with the assistance of his own men. This often 
works a hardship, as the manufacturer could often do the 


The contractor's work began where the Elan conduit work more cheaply and more to his own satisfaction. 


delivered into the Caethon syphon. After that was the 
Rhayader conduit, followed by the Wye syphon, the 
Gigrin conduit, the Downfield tannel, the Gaufron con- 


As the law upon the subject is by no means free from 
difficulty, the following observations may be found 
useful to our readers. 











Fig. 6—-CRAIG GOCH DAM 


duit, the Dulas syphon, the Nautmel conduit, the Cly- 
weddoc syphon, the Fron tunnel, the Aran conduit. the 
Dolau tunnel, the Bleddfa conduit, the Lugg syphon, the 
Knighton tunnel, the Frydd Wood conduit, the Downton 
syphon, the Hunstay conduit, the Deepwood syphon, the 
Whitcliffe conduit, the Teme syphon, the Knowbury 
conduit, the Studley tunnel, the Hints conduit, the 
Brickhouse tunnel, the Earl’s Ditton conduit, the Hopton 
Brook syphon, the Hollywaste conduit, the Severn and 
Stour syphon, the Hagley conduit, the Horsepool tunnel 
and Romsley syphon, the Newbrook conduit, and the 
Frankley tunnel. We have given this somewhat exten- 
sive list to show the great variety of country traversed. 
Those sufficiently interested in the matter will find a 
longitudinal section of the route of the whole aqueduct in 
our issue of September 9th, 1898. We may say here, 
however, that the Dolau tunnel is 4} miles long, and the 
Knighton tunnel 24} miles. The Severn and Stour syphon 
is 17 miles long from chamber to chamber, and has a dip 
of 547ft. below the hydraulic gradient line. The Downton 
syphon is 94 miles in length. The whole length of the 
aqueduct is now complete. Practically, therefore, the 
only portion of the scheme not yet finished is that con- 
taining the filter beds in the Elan Valley. The remainder 
of these should not take very long to construct. In Bir? 
iuingham ‘the water will be deliveted td bthe great 
inajority of the districts by gravitation alone. In two 
instanees, however—namely, at Northfield ‘aiid Warley— 
service reservoirs have had to be constructed at a higher 
level than can be supplied by gravitation from Frankley. 
These reservoirs will have to be supplied by pumping, 
but the water so pumped will form quite a small per- 
centage of the whole. 

The cost of the works in the Elan Valley, according 
to a recent estimate, will be £1,902,000. According to 
the same estimate, the cost of the whole scheme as at 
present undertaken will be £5,884,918. The total ex- 
penditure authorised by the Acts of Parliament for the 
whole scheme at present undertaken is £6,600,0C0. 

We may mention that the whole of the cement used in 
the construction of the dams in the Elan Valley, amount- 
Ing, SO we are informed, to 91,000 tons, was supplied from 
the works formerly owned by Messrs. J. Bazley White 
and Brothers, and that the cement used in the storage 
reservoir and filter-beds at Frankley—some $1,000 tons 
—was supplied from the Arlesey Works, formerly owned 





Every manufacturer whose property abuts upon a high- 
way may from time to time require to enlarge, repair or 
alter the various pipes and drains leading from his land 
to the mains and sewers beneath the road or street. 
Broadly speaking, every operation of this kind, whether 
it is undertaken for the purpose of seeing to drains, 
water pipes, gas pipes or electric wires, involves inter- 
ference with the surface of the road; and if the works 
are extensive they may involve the partial blocking of 
the road for some time. 

As the manufacturer would often prefer to carry out 
the works of alteration or repair of drains himself, without 
interference on the part of the local authority or other 
body who may be responsible for the street works, it is 
of interest to inquire how far the law willenable him to do 
so. For this purpose it will be necessary to refer to 
certain provisions of the Public Health Acts, and the cases 
which have from time to time been decided in explana- 
tion of these statutes. We propose, in the first place, to 
deal with the law which is applicable to places outside 
the County of London. The district governed by the 
London County Council requires a separate consideration. 

To deal first with the question of drains. In the legal 
séhse of the term a “ drain ” is a pipe or conduit used for 
the drainage of one building only, on property within the 
same curtilage, and made merely for the purpose of com- 
municating therefrom with a cesspool or other like 
receptacle for drainage, or with a sewer in which the 
drainage of two or more buildings or properties occupied 
by different persons is conveyed. It follows that the 
owner of property abutting on a highway must own or be 
responsible for the drain which carries the effluents from 
his property to the main sewer. It may be observed, 
however, in passing, that the local authority is responsible 
for the repair and maintenance of the sewers, and if the 
owner of any property can show that the pipe or 
conduit leading from it to the main sewer is really a 
“sewer” in the legal acceptance of that term, he may 
transfer his liability to the local authority. 

If a drain is used by two adjoining owners, it may be 
converted into a sewer, and so become repairable by the 
inhabitants at large. So, in a very recent case, the rain 
water from the roof of two houses .in the metropolis, 
which were built in one block, was carried down a pipe 
into which also flowed the slops and bath water of one of 
the houses. This pipe discharged through a gully into a 


drain pipe, which carried away the sewerage of that 
house. The borough council having required the owner 
of the houses to abate a nuisance arising from the drain 
pipe, it was decided that the connection of the rain-water 
pipe which carried away the rain water from both houses 
with the drain pipe converted the latter into a sewer, 
which the borough council were bound to keep in order 
(Silles v. Fulham Borough Council, 19 T.L.R., 398). 

Let it be assumed, however, for the present purpose, 
that the main sewer runs under the centre of the high- 
way, and it becomes necessary to break up that portion of 
the road which lies between the centre of the road metal 
and a frontager’s property in order to lay down or repair 
a drain. 

It is clear from Sec. 149 of the Public Health Act, 
1875, that the frontager cannot, as a matter of strict law, 
himself carry out the necessary works without the con- 
sent of the highway authority, for that section provides 
that any person who without the consent of the urban 
authority wilfully displaces or takes up, or who injures 
the pavement, stones, materials, in any such street, shall 
be liable to a penalty not exceeding £5, and to a further 
penalty not exceeding 5s. for every square foot of pave- 
ment, stones, or other materials so displaced, taken up, 
or injured. 

In the case of R. v. Longton Gas Company (29 L.J., 
M.C., 118), the defendant company took up the pavement 
and dug trenches in the roadway of a public thorough- 
fare in order to lay down service pipes for the supply cf 
gas from mains to private houses. It was held that these 
were not acts which could be justified at common law, as 
done in the exercise of the right of every occupier of a 
house to make such temporary obstruction of the high- 
way as may necessarily be incidental to the enjoyment 
of his property; and a householder who authorises such 
acts, and they who do them, having no parliamentary 
powers for the purpose, are liable to be indicted for a 
nuisance. Nevertheless, as will be pointed out hereafter, 
if the breaking up is of a temporary character it may be 
justifiable. 

Nor would the consent of the local authority, 
under Sec. 149 of the Public Health Act, 1875, be an 
answer to an indictment for creating a nuisance, the 
power to consent being limited to work authorised by the 
Act (Hawkins v. Robinson, 37 J.P.,662). It is, however, 
competent for the highway authority to give their consent 
upon terms. Thus, in another case, the plaintiffs, a high- 
way board, agreed with the defendants, a gas company, 
that if the plaintiffs would give the defendants a licence 
to open the highway in their jurisdiction, the defendants 
should make good the surface of the road and pay to the 
plaintiffs 1s. per yard of the highway so broken up. It 
was decided that the contract was valid, for that the 
agreement of the plaintiffs to allow the defendants to 
interfere with the surface of the road was a good con- 
sideration, and the contract was not illegal, as it did not 
necessarily contemplate the creation of a nuisance by the 
defendants. 

While the law gives the frontager no absolute right to 
disturb the highway, it is clear that he may connect his 
drains with the sewers. Sec. 21 of the Public Health Act, 
1875, provides that the owner or occupier of any premisés 
within the district of a local authority shall be entitled to 
cause his drains to empty into the sewers of that authority 
on condition of his giving such notice as may be required 
by that authority of his intention so to do, and of comply- 
ing with the regulations of that authority in respect of the 
mode in which the communications between such drains 
and sewers are to be made, and subject to the control of 
any person who may be appointed by that authority to 
superintend the making of such communications. Persons 
failing to comply with the provisions of this section are 
liable to a penalty not exceeding £20. 

It appears to be clear from this section that the 
frontager has the right to discharge his drains into the 
public sewers, but he must bear the cost himself. Bya 
later Act—the Public Health Amendment Act, 1890— 
certain important powers are conferred upon the local 
authority. Itis there provided—by Section 18—that in 
any district in which that Act is adopted, where the 
owner or occupier of any premises is entitled to cause 
any sewer or drain from those premises to communicate 
with any sewer of the local authority, the local authority 
shall, if requested to do so by such owner or occupier, 
and upon the cost thereof being paid in advance to the 
local authority, themselves make the communication and 
execute all works necessary for the purpose. The cost 
of making such communication (including all costs 
incidental thereto) shall be estimated by the surveyor of 
the local authority; but in case the owner or occupier of 
the premises, as the case may be, is dissatisfied with such 
estimate, he may, if the estimate is under £50, apply to a 
Court of summary jurisdiction to fix the amount to be 
paid for such cost, and if the estimate is over £50, have 
the same determined by arbitration in manner provided 
by the Public Health Act, 1875. 

The difficult question then arises—Can the local 
authority refuse their consent to the owner or occupier 
tearing up the street, execute the work themselves, and 
charge the owner or occupier what they like? 

If the premises in question are situated in a district 
where the Act of 1890 has not been adopted, it is not by 
any means clear that the local authority can themselves 
do the work, and then charge the frontager, unless they 
give him the option of doing the work in the first instance. 
In the absence of express authority the better opinion 
seems to be that the local authority must allow the 
frontager to make the connection, and for that purpose 
they must consent to his interfering with the street. In 
the case of Brown v. Dunstable Corporation (1899), 
2 Ch., at page 390), Mr. Justice Cozens-Hardy expressed 
himself as follows:—“It has been held that under 
Sec. 21 of the Public Health Act a right is given to the 
owner or occupier to drain into an existing sewer, without 
reference to the question whether sewage matter, if it 
once enters the sewer, occasions a nuisance to a third 





person. This absolute right is no doubt subject to any 
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regulations in respect of the mode of making connections, 
and subject to the control of any person appointed to 
superintend the making of the connections, but no regu-' 
lations can justify an absolute refusal to allow a connec- 
tion to be made on any terms.” 

Although, as we have already seen, it amounts to a 
breach of the law for any person to break up a highway, 
it appears that if the stoppage is only temporary the 
Courts will not interfere. (Att.-Gen. v. Sheffield Gas 
Consumers Company, 3 De G., M. and G., 300.) In that 
case the. gas company opened the roads; without the 
sanction of the town council. ..It was decided that, as the 
obstruction was only temporary, the“Courts would not 

_restraiii the execution of the -work. .*Hence, if the 
frontager likes to take his chance, it is conceived that he 
may, without the consent of the local authority, effect the 
connection with the sewer with but little risk. This 
immunity results from two causes, (1) because, prima 

, facie, the soil of a highway, belongs to the frontager—if 
he is the freeholder—usque ad medium jilum vie ; and 
(2) because the highway authority have no jurisdiction 

.over the roadway, except for the purpose of keeping the 
surface free for traffic. If, therefore, he can get his drain 
Taid, and the surface properly replaced, the highway 
authority would have no right to go to the Court and ask 
to have the drains removed. 

In a case which was decided in 1899—Vestry of St. 
Mary, Battersea, v. County of London and Brush, «e., 
Lighting Company (1899), 1 Ch. 474—an electric lighting 
company had illegally broken up the surface of a street 
within the district of a vestry in the metropolis, and had 
placed its pipes and wires at a depth of about 2ft. below 
the surface. The vestry brought an action for an 
injunction and for a declaration that they were entitled to 
have the wires. in question removed. It was decided 

, that they were not, by virtue of Sec. 96 of the Metropolis 
Management Act, 1855, which corresponds to Sec. 149 of 

.the Public Health Act, 1875, the owners of the soil at 
that depth, and that, although the company had acted 

_illegally in breaking up the street, the vestry could not 
maintain an action for a mandatory injunction to compel 
the company to remove its pipes and wires, there being 
no continuing trespass upon or interference with any right 
of the vestry. 

Hitherto we have dealt with the case of a frontager 
being compelled to break up the road for the purpose of 
connecting the drain with the sewer. It remains to con- 
sider his position when he finds himself able to effect the 

-same object without disturbing the surface, as, for 
instance, by tunnelling under the road. It is provided 
by Sec. 26 of the Public Health Act, 1875, that any 
person who in any urban district, without the written 
consent of the urban authority—(1) Causes any building 
to be newly erected over any sewer of the urban autho- 
rity; or (2) causes any vault, arch, or cellar to be newly 
built or constructed under the carriage way of any street, 
shall forfeit to the urban authority the sum of five pounds, 
and a further sum of forty shillings for every day during 
which the offence is continued after written notice in this 
behalf from the urban authority; and the urban autho- 
r ty may cause any building, vault, arch, or cellar, erected 
or constructed in contravention of this section, to be 

- altered, pulled down, or otherwise dealt with as they may 
think fit; and may recover in a summary manner any 
expenses incurred by them in so doing from the offender. 
This section makes it plain that in districts to which the 
Public Health Act applies, the frontager could not make 
a tunnel for his drain without the consent of the local 
authority. If we may venture rather far afield, however, 
it seems that if a tunnel were made for the purpose of 
laying the drain, and then filled up, the drain being laid 
beneath the space where the tunnel had been excavated, 
the local authority would have no right to demand the 
removal of the drain. A point of this kind was raised in 
1901 in the case of the Walker Urban District Council v. 
Wigham, Richardson and Co. (17 T.L.R., 107). There 
the plaintiff firm, who owned premises on either side of 
a public highway, desired to lay electric mains from one 
side to the other. The local authority having refused to 
give them permission to suspend cables overhead, the 
company drove a tunnel without leave under the surface 
of the road. They laid their cables beneath a bed of con- 
crete at the bottom of the tunnel. The local authority 
having called upon them to remove the subway, insisted 
that the cables should be removed at the same time. 
The Court, however, held that, as the electric wires were 
laid in the soil below the concrete floor of the subway, 
the subway could be removed by the local authority as 
being wrongfully made under Sec. 26 of the Public 
Health Act, 1875, without interfering with the wires. 

In view of the above statement of the law, it is difficult 
to imagine how the local authority can ever claim a right 
to lay a drain, connect the drain to the sewer, and charge 
the cost to the frontager.. Cases sometimes arise in 
which, owing to the existence of a nuisance, or contumacy 

:on the part of an owner or occupier, the local authority 
may step in for the sake of the public health; but there 
is no case in the books to show that the right of the 
owner to do the work himself can be interfered with. « 

The right of an owner to connect his drain with a sewer 
being an absolute right, it is not affected by the fact that 
the sewer empties into a watercourse, and that the 
sending of sewage into it may create an infringement of 
the law which prevents noxious matter being discharged 
into sewers. It was held by Mr. Justice Charles, in 
Peebles v. Oswaldtwistle U.D.C., (1897) 1 Q.B. 392, that 
the right conferred by this section is not limited to drains 
conveying ordinary sewage only. “It is clear,” he said, 
“from the definition of ‘ premises’ and ‘ house,’ that the 
owner or occupier of a factory is entitled under Sec. 21 
to connect his premises by a drain with the sewer. But 
having done so, what may be put into the drain? Is he 
to be limited to passing into it ordinary sewage only? 
I think not. In my opinion he may use the drain to its 


utmost capacity, and pass liquids of all kinds into it, 
including those coming from his manufacturing processes, 
provided indeed they are not liquids injurious to health.” 


i. 





That the local authority cannot interfere with a frontager | 


on the alleged ground that he is going to discharge trade 
efHuents into the sewer is made clear by the case of 
Clegg v. Castleford Local Board (W. IV., 1874, 229). 
There a drain from certain cottages and malt kilns had 
been connected with the sewer of a local board with their 
consent. On a drain from a third kiln being connected 
with it, the board being under an interim injunction 
restraining them from connecting new drains with the 
sewer or increasing the volume of the existing sewers, 


stopped up the drain so as to cut off, not only the flow | 
of refuse from the third kiln,.but also from the other | 
Bacon, | 


two and the cottages. - Vice - Chancellor 
describing the proceeding of the board as wanton 
and outrageous, granted a perpetual injunction to 
restrain the board from continuing the obstruction 
and an inquiry as to damages. An owner is entitled to 
connect his drains with the sewer of local authority 
under the above section, although the sewer may dis- 
charge into a stream in contravention of Sec. 17, that 


being a matter for which the local authority only are | 


responsible. An injunction was therefore granted to 


restrain a local board from disconnecting a drain which | 
had been connected with a sewer discharging into a | 


stream. Subsequently, however, proceedings were suc- 
cessfully taken against the owners under the Rivers 
Pollution Prevention Act, inasmuch as he had allowed 
trade efiluents to pass into a river. 

From the above statements of the law, the following 
inferences may be legitimately drawn :— 

(a) The owner or occupier of premises has an absolute 
right to connect his drain to the sewer. 

(b) Although there is no express authority upon the 
point, it is submitted that he would also be entitled to 
repair, renew, or enlarge a drain already laid. 

(c) The local authority, provided the owner or occupier 
complies with their reasonable regulations, are bound to 
allow the owner or occupier to make the connection, and 
for that purpose to uproot the street or road for a reason- 
able time. They have no right to insist upon doing the 
work themselves. 

(d) Even in districts where the Public Health Amend- 
ment Act of 1890 has been adopted, and the owner or 
occupier employs the local authority to do the work, he 
is entitled to have their charges reviewed in a Court of 
law. 








THE INTERNATIONAL EXHIBITION AT 
ST. LOUIS. 
(By our Special Commissioner.) 
No, VIIL.*—POWER PLANT. 


Tue varied and extensive electrical features of the | 


International Exposition at St. Louis, U.S.A., necessitate 
an enormous supply of electric current, which is generated 
by a very interesting collection of boilers, engines, 
generators, and all the auxiliaries of central station 
equipment. This plant has a steam-engine capacity of 
some 36,000 horse-power, and a generating capacity of 
some 23,000 kilowatts. The current is distributed for 
general and decorative lighting, pumping, and general 
power purposes. The plant is divided into two sec- 
tions, which are entirely independent of each other. 
The first section is composed of the boilers, engines, 


Fig .18. 











the other section, being, in fact, a good example of a 
central-station generating plant. It comprises four main 
units, with boilers and all auxiliaries, and is repre. 
sentative of the Westinghouse interests, which had the 
| complete contract. The engines aggregate 12,800 horse- 
| 
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Fig. 17-850 HORSE-POWER CLIMAX BOILER 


| power, and the generators aggregate 8000 kilowatts 
capacity. It is termed the “service plant” to distinguish 
it from the “ exhibitors’ plant.’’ The largest unit is an 
Allis-Chalmers engine of 5000 horse-power, with horizontal 
high-pressure and vertical low-pressure cylinder; this is 
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Fig. 18—THE CAHALL BOILER 


generators and auxiliaries installed by various makers as 
working exhibits, and arranged in convenient groups. 
It comprises engines aggregating 23,500 horse-power, 
and generators of 15,000 kilowatts capacity. The other 
section is a complete plant in itself, purchased and in- 
stalled by the Exhibition company. Being designed as a 
complete plant, it is naturally more homogeneous than 


* No. VIL appeared July 15th. 


directly connected to a generator of 8500 kilowatts. 
Next to this comes a Curtis steam turbine of 3000 horse- 
power, with generator of 2000 kilowatts. There are four 
Westinghouse vertical Corliss engines of 8000 horse- 
power, and a Hamilton vertical Corliss engine of 2250 
horse-power. There are five other engines of 1000 
horse-power or more, including two Trench engines, 4% 
follows :—A Hamilton steam turbine of 1500 horse-powcr, 
a Buckeye horizontal cross-compound engine of 14 































_ lighting of buildings and grounds; thirdly, motors for 
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horse-power, a Willans triple-expansion vertical engine 
of 1000 horse-power, a vertical quadruple * expansion 
engine of 1500 horse-power by the” Sotiété :des* Etab- 
lissements Delaunay-Belleville, and a hori/ontal tandem 
compound engine of 1000 horse-power by thé’ Société 
Alsacienne de Constructions Mécaniques. <t bw | 

The main group of steam and electrical units consists 
of the following :—Allis-Chalmer’s Corliss engine and 
Bullock 3500-kilowatt generator, General Electric steam 
turbine and 2000-kilowatt generator, Hooven and Owens’ 
Corliss engine and National 1500-kilowatt generator, two 
Westinghouse Corliss engines and two Westinghouse 
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placed in different buildings and on the “Pike” for the | 


purpose of furnishing direct current at different voltages | 
to exhibitors for power purposes. Where possible the 
direct current has been carried from one building to 
another in order to minimise the number of motor 
generators and the attendant complications. In order 
that the required service might be furnished on this 
plan, it was‘’found necessary to instal the following 
sets:— ¢ : j 

In, the Machinery Building: one 200-kilowatt,. 125 
volt,*motor generator, and one 800-kilowatt, 500-volt, 
rotary converter. These units, with the 400-kilowatt, 
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Fig. 19—THE HEINE BOILER 


2000-kilowatt generators, 
engines and two General Electric 2000-kilowatt generators, 
Hooven and Owens’ steam turbine and Bullock 1000-kilo- 
watt generator. These units aggregate 16,000 kilowatts of 
energy, and are designed to generate three-phase, 
25-cycle alternating current at an initial potential of 
6600 volts. For the switchboard arrangement the four 
2000-kilowatt Westinghouse and General Electric gene- 
rators are arranged to operate in parallel on either one 
or both of two sets of bus bars, and every circuit may be 
thrown on either set of bus bars. One set of bus bars is 
provided in the centre with an oil switch, in order that 
one-half may be used as bus bars for the 3500-kilowatt 
Bullock, 2000-kilowatt Turbo, and 1500-kilowatt National 
generators. As each of the circuits entering the switch- 
board is provided with double-throw oil switches, the load 
may be transferred as desired. The last-named units 
are connected to, and are to operate in parallel from, a 
sub-board placed about 800ft. from the main board. The 
transfer from the sub-board to the main board is made by 
means of three 300,000 cm. three-phase cables in parallel, 
which pass through an 8000-kilowatt oil switch. All of 


the oil switches are electrically controlled, and the circuit | 
relays, | 


switches are provided with overload release 
allowing the switches to be used as circuit breakers. 
These 25-cycle units are used to supply the general 
lighting and power requirements of the Exhibition. 

For are lighting in the outlying sections, and partial 
lighting in the buildings, there have been provided the 
following units, generating 50-cycle alternating current. 
Two of these are three-phase, two are two-phase, and the 
other is single-phase :—Willans’ engine and 600-kilowatt 
Stanley generator, Société Alsacienne engine and 700- 
kilowatt Alsacienne generator, Buffalo engine and 
132-kilowatt Stanley generator, Delaunay-Belleville 
engine and 1000-kilowatt Belleville generator, Skinner 
engine and 150-kilowatt Warren generator. 

For the electric railway which runs 
grounds the following units were installed, the generators 


around the | 


being of the Crocker and Wheeler make, and are con- | 


nected to a separate switchboard:—Lane and Bodley 


Corliss engine and 600-kilowatt generator; Harrisburg | 


engine and 400-kilowatt generator ; 
engine and. 500-kilowatt generator; 


Murray Corliss | 
Buckeye engine | 


and 900-kilowatt generator; two Brown-Corliss engines | 


and 500-kilowatt generator; Doble water wheel and 
100-kilowatt generator. 

There are only two other direct-current units in service 
for power purposes—an American Ball engine with 
125 kilowatt, 125-volt, generator; and a Greenwald 
engine with a 400-kilowatt, 250-volt, Fort Wayne 
generator. For exciter units there are three Westing- 
house engines with 125-kilowatt Westinghouse generators, 
one Ideal engine and 200-kilowatt Bullock generator, and a 
small turbo set for the General Electric turbo-generator 
exhibit. Other generators are excited by either direct | 
connected exciters on the main engine shafts, or by means 
of motor driven sets. 

From the main switchboard seventeen three-phase 
lead-covered cables are run in a tunnel to points where 
they branch off into conduits to the respective build- 
ings or sections of the grounds each cable is to supply. 
There are three divisions of service required :—First, 


commercial lighting of the exhibits in buildings, the |, 


“ Pike,” and in the State section; secondly, decorative | 


the ‘cascade pumps and motor generator sets. As a 
rule the circuits are all operated from one set of bus 
bars. The circuits for the induction motors driving the | 
pumps for the cascades were found to cause too much | 
disturbance on the lines owing to the great size of the | 
motors. Special provisions were therefore made to 
Operate these motors from generators temporarily | 
assigned for the purpose. | 
he motor generator and rotary converter sets are | 


two AVestinghouse Corliss | 250-volt, Fort Wayne generator, supply direct current to 


the Machinery, Transportation, Forestry, and Agricultural 
Buildings. A section of the “ Pike” is also supplied with 
a part of the 500-volt current. In the Electricity Build- 
ing: one 150-kilowatt, 500-volt, rotary converter, and 
two 150-kilowatt, 125-volt, motor generators. These 
units also supply the varied Industries’ Building. In the 
Educational Building: one 75-kilowatt, 500-volt, rotary, 
and two 250-kilowatt, 125-volt, motor. generator sets. 
These units also supply the Manufacturers’ Building. In 
the Mining Building: one 500-volt rotary, and two 125- 
volf motor generator sets. These units also supply the 
Liberal Arts, Government, and Fisheries’ Buildings. At 
the cascades: two 150-kilowatt, 125-volt, motor generator 
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110-volt alternating current, = cycles, 1 phase, 3-wire. 


110-volt Pe pe » 8 4 4wire. 
110-volt we re 60 , 2 , ‘4wire. 
220-volt fe aa 2% 3» 1.» Zire. 
6600-volt a + 2 , 3 5, 9S-wire. 
2200-volt ad os 60 , 2 ,, 4-wire. 
2200-volt a 5 3 3-wire. 


Series alternating 50-eyele for are lighting. 
Bullock’s multi-voltage: 9, 160, 250-volt, direct current. 

This description will give a good idea of the electrical 
power equipment, and we now take up more particularly 
the mechanical equipment. All the engines run condensing. 
The “service plant” has a set of air-blast cooling towers. 
The “ exhibitors’ plant” takes condensing water frotn the 
lagoon. The intake is a 36in. vitrified pipe-line 400ft. 
long, and the water flows through this by gravity to four 
cold wells, two of which are 8ft. square, and the others 
14ft. 8in. square ; 

Most of the erigines are lubricated from a single oil- 
pumping plant, which has a capacity of 2000 gallons an 
hour, and is believed to be the largest of its kind ever 
installed. This automatic oiling system ensures a con- 
stant pressure at each oil feeder, regardless of variations 
in the quantity of oil which the plant may be called upon 
to supply—from one gallon to 2000 gallons an hour. The 
oil is drawn from the clean oil reservoir of a battery of 
purifiers by two duplex oil pumps and discharged into an 
air-cushion reservoir tank. These pumps are auto- 
matically governed and are fitted with air valves for 
supplying the reservoir with air as required. They are 
set to run at a higher speed than is necessary for the 
amount of oil to be delivered, the excess oil being passed 
from the discharge chamber back into the suction 
chamber through an automatic by-pass valve.. In this 
way any sudden variation in the demand on the supply 
of oil is met by means of the air-cushion tank, the by- 
pass valve, and the pump governor. Each pump is 
large enough to supply the system independently of tke 
other, 

The dirty waste oi] from some twenty engines ard 
other machines is delivered to a separator, from which 
the water is automatically discharged into the sewer, and 
the dirt is drawn off at intervals. Two duplex pumps 
draw the oil from the separator and deliver it to a battery 
of six purifiers, which are upright cylindrical vessels, 
5ift. by 5ft., fitted with steam jackets. After passing 
through iwo strainers of fine mesh, the oil enters a 
chamber where it is slightly heated by the steam jackets, 
so that the impurities are more readily precipitated. The 
oil passes slowly upwards through this chamber, and 
thence through a series of three filtering cylinders into a 
clean oil reservoir, from which it is pumped into the 
distributing pipes of the lubricating system. This entire 
oil filtering and distributing plant was installed by the 
Famous Filter Company, of St. Louis. 

The proposed gas engine section of the power plant 
unfortunately came to nothing, as was the fate of some 
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Fig. 20—PLAN OF BOILER HOUSE, ST. LOUIS EXHIBITION 


sets, supplying current for lifts and motors in the Festival 
Hell. In the terminal house on the “ Pike”: one 150- 
ikilowett, 500-volt, rotary, and two 150-kilowatt, 125-volt, 
motor generators. These units are used to supply 
current to motors and are lamps projectors used in con- 
nection with amusement concessions. 

The complicated character of the electrical work may 
be imagined from the following list of classes of service 
available in the different buildings :— 

110-volt direct current, 3-wire, 
220-volt —,, He 3-wire, 
500-volt —,, » 





other proposed engineering features of the Exhibition. 
The big Cockerill gas engine and the gas producer plants 
of W. F. Mason and Co., of Manchester, England, and 
Julius Pintsch, of Berlin, Germany, have not been 
installed. There is in service only a Weber gas engine 
of 125 horse-power, with a suction producer plant. The 
R. D. Wood Company, of Philadelphia, U.S.A., has a Mond 
gas producer plant with a capacity of 300 horse-power, 
and there are some gas engines among the exhibits, but 
these do not belong to the power plant. 

The boiler plant of the Exhibition, furnishing steam for 
the extensive power equipment of steam engines and 
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turbines, is all contained in the boiler-house, 100ft. from the 
Machinery Hall. This building is 300ft. by 325ft., of steel 
skeleton construction with concrete walls. The plant 
consists entirely of water-tube boilers of various makes, 
some of these being shown in Figs. 17, 18, 19; it is 
divided into two independent groups, each with its own 
steam mains to the Machinery Hall. The first of these 
consists of a variety of makes of boilers—European and 
American—supplying steam to the numerous engines 
which form working exhibits. The other group consists 
of sixteen Babcock and Wilcox boilers of 400 horse-power, 
supplying the engines and auxiliaries of the complete 
power plant purchased and installed by the Exhibition 
Company, as already mentioned. A plan of the boiler- 
house is shown in Fig. 20. 

The feed-water supply is taken from a conduit 8ft. by 
8ft., which connects Arrowhead Lake—in the grounds— 
with the lagoons, and which passes under the building. 
The feed-pumps are by various makers, and have an 
aggregate capacity of 3500 gallons a minute. They also 
are in two groups, are of 2500 gallons capacity for the 
exhibitors’ piant, and of 1000 gallons capacity for the 
service plant. For this latter plant the water is passed 
through a duplicate set of 4000 horse-power Cochrane 
feed-water heaters mounted on concrete piers 3}ft. high. 
These use exhaust steam from the boiler-house auxiliaries. 
The feed is pumped to the boilers by two duplex, outside- 
packed, double-plunger pumps Qin. by -16in. by 7}in. by 
15in., and one Admiralty pump l4in. by 10in. by 18in. 
All these are of the Worthington make, and deliver the 
water into a ring main, so that they can be operated 
together or separately. 

It -was at first proposed to use oil fuel under the 
boilers, as was so successfully done at Chicago in 1893. 
Finally, however, it was decided to use coal, relying 
largely upon mechanical stokers and careful handling to 
prevent a smoke nuisance. All the American boilers 
except two have mechanical stokers, but none: of the 
foreign boilers have such devices. With few exceptions, 
all the boilers work under induced draught, The usual 
pressure is 175 lb., though higher pressures are carried by 
some of the boilers. The coal used is “run-of-mine” 
from West. Virginia, several hundred miles away, and 
this is hauled by the railways in wagons of 50 tons 
capacity, owned by the Exhibition. The amount required 
daily is about 500 tons, and this is delivered at the boiler- 
house every night. The railway wagons are run into the 
building on two lines of rails alongside a wooden coal 
bunker of 500 tons capacity. They discharge the coal 
into two bins or hoppers beneath the floor level, and from 
these it falls upon short transverse conveyors which 
deliver it to a pair of roll crushing machines in a pit 
under the bunker, each having a capacity of 100 tons an 
hour. Another continuous conveyor and elevator carries 
the coal from the crushers to the top of the bunker. 
Gates in the bottom of the six compartments deliver the 
coal upon a conveyor which runs in a pit to the side of 
the building, and then rises on an incline to discharge intoa 
vertical conveyor. This in turn delivers the coal into an 
overhead conveyor along the side of the building, which 
feeds lateral conveyors extending above and between the 
boilers. These supply the 5-ton steel hoppers, of which 
there is one to each boiler, supported by steel posts. 
The hoppers are cylindrical, with conical bottoms, and a 
spout from each carries the coal to the magazine of an 
automatic stoker. All this coal-handling machinery is of 
the link-belt type. 

The ashes fall from the grates into concrete ashpits 
below the floor, and these open into three tunnels with 
lines of rails for the iron ash cars. The middle tunnel is 
15}ft. by 8ft., with two lines of rails; the others are 8ft. 
by 8ft. The tunnels connect with a lateral tunnel outside 
of the building, and the cars discharge their contents 
into a hopper which feeds a vertical bucket conveyor, 
delivering the ashes into railway wagons. 





THE ALBULA RAILWAY. 
No. VILI.* 


TuE section of the Albula Railway between kilom. 5'080 
and 5*250has got two retaining walls on the mountain side 
and three on the valley side, one of which is a drystone 
wall 45m. long. There is also a viaduct with seven 
openings each of 6 m. This drystone wall has a 
history of its own. It was constructed during the months 
April-June, 1902. When the foundation was excavated 
.t was found that the soil overlaying the ground rock, 
which here is very steep, was rather loose, and in several 
places the inner side of the foundation cut just a little 
into the loose surface of the rock. It was reasoned that 
a settlement of this wall would be certain to take place, 
and it was decided to add one or two courses on the top 
of it. To commence with, the crown of the wall was 
made some 0°3m. higher than normal. During the 
building of this wall, the completion of which was 
badly wanted, in order to make the line ready for the 
passage of the material trains, several slips occurred, 
mainly caused by the water coming along the surface of 
the ground rock. Soon after the wall was finished, it 
was noticed that it began to creep down and also to bulge 
out. It became necessary to rebuild the crown of the 
wall in the month of November. During the winter the 
wall stood all right, but after the spring had set in with 


necessary it would have caused an interruption of traffic 
for at least some weeks. To give the drystone wall a 
secure foothold, as rapidly as possible a number of shafts 


the wall was probably from 2 to 3 kilos. to the square 
centimetre—see Fig. 60—which, allowing for a certain 
amount of compression and corresponding settlement of 


were sunk down in front of the wall to reach the rock, | the wall, the soil ought to have stood, but it did not show 


and—see Fig. 59—pillars of masonry made in rapid | 


hardening cement mortar were built up under the wall 
base, and also some way up in front of its face, being 
bonded into it, as well as possible, to stiffen it against the 
bulging tendency. These buttresses of masonry were an- 
chored into the firmer stratas of the rock. ‘The work, which 


Rail tevel 





the least sign of standing it. 

In excavating foundation pits on hill sides care was 
always taken, if possible, to have drains cut from the 
lowest points of the pits. Such a precaution was taken 
in this case, but in all probability the drains were too 
small, and the water got the chance of moistening the 
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Fig. 59—REINFORCING A DRY STONE WALL 


had to be carried out with great caution so as to avoid 
any breakdown of the wall, was done in the course of 
three weeks, and gave every satisfaction, as no further 
settlement was observed. The masonry buttresses had 
to be taken down some Tin. below the foundation base of 
the wall, which settled as a maximum 1°2m., at the 
same time moving 0°4m. outwards. In two cases the 


Fig. GO—REINFORCING BUTTRESS 


rock was too steep to get in a proper pillar, and it had to 
be made in a somewhat unsatisfactory way—see pillars 
3 and 6 in Fig. 59—but the work had to go on rapidly, as 
the wall was continuously sinking, and only two shafts 
could be sunk at a time in order not to endanger the 
whole work. This consolidation work was necessarily 
expensive, its cost being somewhat greater than the cost 


5566 -68 


ground, so as further to lessen its already very small 
carrying capacity. Perhaps, also, the wall being made in 
a hurry, had been built somewhat carelessly, thus reducing 
its capability to resist pressure. Luckily, the case was 
not of any great consequence, but it was of an interesting 
character, and showed how little the Verasca material was 
to be relied upon. 

Between kiloms. 5:170 and 5°200 is a rocky spur of very 
loose quality, but with the favourable inward dip of the 
stratas, which—with only few exceptions—is the rule on 
the left side of the Albula. 

The rock cutting, with a slope of one in three, stood all 
right as a whole, but crumbled off so freely that it was 
found advisable to supply it with a foot wall, this wall 
having aspace left behind it to catch the rock débris, and its 
parapet preventing the débris from falling on to tke line. It 
is to be remarked that rock cuttings, if their sides are stable 
as a whole, ought to be made as vertical as possible, or 
even a little overhanging, so as to make the pieces which 
crumble off fall straight down into the ditches, or in any 
case clear of the track. The deeper the cutting the more 
the necessity to take these precautions, as any sloping of 
the sides—and the greater it is the worse it is—will tend 
to send the pieces down on or over the track. 

Between kiloms. 5°200 and 5260 is a viaduct with seven 
openings each of 6 m. The reason for ccnstructing this 
viaduct was that the place was too steep for any bank, 
and was also unfavourable for the construction of a retain- 
ing wall, which could only have been put in at very con- 
siderable expense. The foundations were somewhat 
deep, but presented no difficulty. 

Between kiloms. 5°260 and 5°360 is a large cutting 
through a spur of somewhat clayish material mixed with 
a great quantity of limestone blocks, which, though of 


5579-8 


(824-75) 
i Cancrete 


SSS 





SK. , Fh —oe 


THe Encincer” 


thawing and rain, the movement commenced again, and Fig. GI—THE FIRST PFLANZGARTEN TUNNEL 
at a rapid re 2 a per day. At the - 
same time the wall bulged rather heavily in places, and of the original wall ion of this | 
assumed a stronger batter than it originally had. difficulty would have veo shen hana Phot 
The permanent way, which had been. laid down | constructed a hill-side viaduct joined by retaining walls in 
in September, 1902, was daily used by material kar 
my and a o—. ee of the wall would Seeking for the cause of this heavy settlement, the | remedy was sought in more or less deep stone drainage, 
mrt =~ > ger eB amity, as there would have been | explanation was found partly in the special loose | but this as a rule does not prove a good remedy, as the 
no other means oF ta ai ¢ — _ this place than on | character of the soil and partly in the steep rock, the | soil just close to the stone drain frequently runs down, 
pai a ee Pasco _ have to serve during | surface of which was wet and allowed the soil easily to | just as if there were no drains at all. The cause of this 
€ construction of a new formation. Had this become | qjide and to exert a pressure in a wedge-like way on the | is quite clear; soil of that special clayey kind, which in 
© He. Vil. agpened Say Ob. wall. absorbs the moisture 


moderate quality, were useful as building material for the 
numerous works near this place. 

Slopes of this kind of material were in many cases the 
cause of much trouble in maintenance. Frequently the 





The pressure at the bottom of the foundation of wet weather becomes soft and melts, 
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PROGRESS OF EXCAVATION 


of the air or the rain, and retains it to a certain extent. 
Should frost then occur, the water is, of course, trans- 
formed into ice, and when a thaw sets in the ice melts 
and leaves the material with so little cohesion that it in 
many cases becomes quite fluid. A remedy is to 
consolidate the slope by planting slips of willow in 
the spring time. When the willows have grown a little, 
the slipping is to a great extent stopped, and the grass is 
given a chance of rooting. Sometimes, too, it is useful to 
plant the slope over with suitable plants, such as alder 
and acacia being good for this purpose, especially if used 
in conjunction with willow. The effect of the plants | 
is, however, not felt immediately, but only when they 
have been some time growing. 

The slope of this cutting, which had a height of 30 m. 
and a batter of 1 to 1}, was covered in this manner, and, 
though the material of the slope at first showed a con- 
siderable tendency to slip, yet this treatment put it 
all right, and was not very expensive, only costing | 
60 centimes per square metre of slope. 

rom kiloms. 5°360 to 5°550 the line is on an embank- | 
ent, the hill side here having a slope which permitted of | 
a bank formation. Between kiloms. 5°560 and 5°598 
there is a tunnel, 38-5 m. long. It is known as the first 
Pflanzgarten Tunnel, and it pierces a spur of rock which, | 
though the rock was fairly sound, was very much split up 
by =e and open fissures, causing a rather expensive | 

unnel, 

The biggest crevasses met with ran nearly parallel 
with the tunnel axis, and were mostly encountered in the 
tunnel abutments. At right angles to the axis of the 
tunnel there were also a number of great fissures and 
crevasses, so that the whole spur was more or less split 
up into blocks, some of huge size, the space between the | 
blocks being either hollow or filled with loose material. 
These circumstances necessitated very cautious mining | 
and timbering, to prevent any of the big blocks from | 
getting into motion, and called for strongly dimensioned 
masonry, as it was uncertain how the blocks might | 
eventually rest on the top of the arch of the tunnel. The | 
looser parts were supported by pillars of masonry, and | 
the hollow spaces and crevasses were partly filled in with 
masonry, so as to tie the blocks together as firmly 
as possible, 

The crevasses under the lining abutments were dug 
out and filled in with concrete, to serve as a foundation. 


This tunnel was of peculiar difficulty, as can be seen in 
Fig. 61. At the southern end on a wedge-shaped mass of 
smaller blocks loosely laid together was an enormous block 
of stone, which had at all cost to be kept from moving. 
The foot of the loose mass had to be cut away, thus endan- 
gering the support of the great block. The engravings 
above show the progress of this southern portal. A 
masonry pillar was made at one side of the tunnel as a 
commencement, so as to give the huge rock a direct 
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Fig. 62—FOUNDATION OF VIADUCT ABUTMENT 


support. Adjoining the northern portal of this tunnel 
is a retaining wall. Excavating for this wall, it was found 
that it came right on top of a big crevasse—the whole of 
the mountain side being apparently full of them. To 
secure the foundation the crevasse was filled with, 
concrete. 


TIMBERING AND MASONRY 


Cost of First Plan zgarten Tunnel, 


1, Lower portal, 3 m. long— F. £s. ds 
Excavation (below formation level), ’ 
15 cubic metres at 3f. 5 say 116 0 


Concrete (in hydraulic lime), 9 cubic 





dy eae 189 7ll 2 
Rough rubble, 6 cubic metres at 15f.... 90 312 0 
Dressed rubble, 68 cubic metres at 18f. 1,224 4819 2 
Arch masonry, 12 cubic metres at 28f. 336 13 810 
Arch facing, 4-6 square metres at 10f. 46 1 16 10 
Arch covering, 12 square metres at 5f. 60 2 &.¢ 
Free edges, 12m.at5f. ... ... «.. 60 2 8 0 
Coping course, 16 m. at 5f.... ... ... 80 ,, 3 4 0 

2,130 £85 4 0 


Upper portal, 3-5 m. long 

Excavation (below formation level), 
36 cubic metres at 3f. ©... ... ..- 

Concrete (in Roman cement), 14 cubic 


Co 
or 














metres ab eT ee ce one ase 336, 13 8 9 
Rough rubble, 9 cubic metres at 15f.... 135 ,, 5 8 0 
Dressed rubble, 120cubic metresat18f. 2,160 ,, 86 8 0 
Arch masonry, 19 cubic metres at 28f. 532s, 21 5 7 
Arch facing, 4-6 square metres at 10f. _ 1 16 10 
Arch covering, 11 square metres at 5f. 55 a 240 
Free edges, 15 m.at5f. ... ... «- ws 3.0 0 
Coping courses, 16 m, at 5f. ie 3.4 0 

3,527 £141 1 7 
3. Tunnel proper, 32 m. long— 
a aera |. 627 4 0 
Extra excavation, 364 cubic metresat8f. - 2,912 116 9 7@ 
Concrete (in hydraulic lime), 46 cubic 

ey er eer +) SAE his, 443 3 
Rough rubble (extra), 44 cubic metres % 

eee ee nee eee eee 792 os 3113 7 
Dressed rubble (extra), 212 cubic 

motrotat Si, ... wc xe cee ss «= 488 5 178 1 8 
Arch masonry (extra), 52 cubic metres 

ES EEO ere ete Fe 56 3 2 
Stone filling, 9 cubic metres at 6f. ... 54 Cy, 23 3 

26,398 ,, £1,055 18 6 
if Se ee £1,282 4 1 


|The cost of the tunnel proper was, therefore, 825f., say 
£33, per metre, which is very heavy for a short narrow- 
gauge tunnel in rock. 

The line from kiloms. 5°6 to 5°670 is in the open, but 
has got a very heavy retaining wall on the left and two 
retaining walls on the right—one on the top of the rock 
cutting, joining the upper portal of first Pflanzgarten 
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109-TON CHAIN-TESTING 


MESSRS. SAMUEL DENISON AND SON, 
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Tunnel, and one adjoining the lower portal of the second 
Pflanzgarten Tunnel. Beside this there are two small dry- 
stone walls on the left. The retaining wall on the left is of 
large dimensions, and is a good instance of the advantage 
which the hill side viaduct has over the retaining wall. 
The foundation of this wall was disappointingly heavier 
than had been expected, arid the wall cost—though only 
50m. long—3000f. to 4000f. more than a viaduct of corre- 
sponding length. It must, however, be remembered that 
on ground like this it is impossible to foresee exactly how 
matters of foundation will finally turn out. Moreover, 
the stone available near this place was not well fitted for 
high-class masonry, such as a viaduct requires. 

Between kiloms. 5673 and 5°771 is the second Pfianz- 
garten Tunnei, 98 m. long, which pierces a spur mostly of 
loose rock with veins of earthy material. At kilom. 5°750 
occurred a breakdown on account of a sudden pressure 
brought to bear on the timbering, and a huge chimney- 
like hollow was formed above the ceiling of the tunnel 
reaching up to the surface of the ground. As the task 
was very difficult and dangerous to tackle from within, a 
heading was driven from the hill side in the direction of 
the cave-in, but as this heading threatened to become a 
danger, a shaft was sunk above the endangered part of 
the tunnel down to the top of the tunnel, and from this 
small headings were driven in both directions to permit 
of the construction of the lining arch, which here was 
made double the ordinary strength. The work in this 
tunnel was very dangerous on account of the loose 
character of the material, but it was carried out without 
any serious accident. 

The wing wall of the upper portal of this tunnel, as well 
as the wing walls of upper portals of Runplanas and 
Versasca tunnels, were made of drystone. The reason for 
this was the difficulty of getting a good foundation on the 
valley sides of the tunnel portals. The drystone wall 
was the easiest and the cheapest solution of the problem. 

Only 10 m. ahead of this tunnel followed a viaduct with 
three openings each of 16 m. This viaduct has very deep 
toundations, and is on a very steep slope. The foundation 
of the first abutment—see Fig. 62—was only 10 m. distant 
from the tunnel portal, and 15 m. deeper; the ground 
rock was very steep, and the overlaying soil had evidently 
a strong slipping tendency, and, in spite of all care, a 
small slipping movement took place just above this 
abutment, causing the adjacent tunnel entrance to dip 
a total of 7 cm. Consequently, the tunnel lining was 
slightly cracked, but afterwards everything stood all right. 
The foundations of this viaduct were 17 m., 11 m., 8 m., 
and 13 m. deep—below the surface of the hill side— 
respectively. Excavating for the second abutment, a layer 
of wet clay of some 6 m. thickness was met with. A clear 
indication of this danger was the remainder of a drystone 
wall, made when the main road was constructed in 1870. 
This wall had all of a sudden slipped from its original 
place, and now stands nearly intact on the slope, the 
road having had to be reconstructed on its original place. 








A CURIOUS RAILWAY ACCIDENT. 


‘ 


, ing articles varying in length up to 10ft. 


is reported from Spain, occurring on the railway from 
Calatayud to Valentia during a flood. 

The railway crosses the river Pancrudo by a girder bridge 
of 40ft. span, which was crossed quite safely by another 
train a few hours before the accident. 

The train which came to grief was a mail train consisting 
of one locomotive, tender, a goods wagon, a brake van, two 
passenger coaches, and another goods wagon, in that order. 
The two passenger coaches and the tender were provided with 
the Westinghouse brake. The floods had weakened or partly 
carried away the embankment just beyond the abutment, and 
the locomotive, after crossing the bridge in safety, sank, 
upright and without swerving, into the bank. The front part 
of the tender sank with it, the remainder resting upon the 
abutment. The goods wagon and the brake van—which are 
not mentioned amongst the vehicles said to have had the 
Westinghouse brake—ran into the tender and engine, re- 
maining for a considerable time in that position, the former 
right over the steam dome. They afterwards rolled off into 
the river. The foremost passenger coach remained upon the 
bridge, somewhat askew, with its buffers damaged, the other 
passenger coach being upon the metals, the metal framework 
very slightly damaged, and the goods wagon, with its frame- 
work intact, behind it. This last vehicle again had no 
automatic brake, and probably no brake or no brakesman, 
pointing to the probability that the whole thing happened at 
quite a low speed. While the two foremost vehicles were 
perched upon the engine and tender, the coals, having pitched 
forward into the footplate, kindled and burnt the rear part of 
the foremost vehicle before it and its companion fell off into 
the river, afterwards consuming the remainder of the train, 
leaving only the iron and steel work. 

The locomotive apparently continued to sink, for it was 
found under water, the observers being apparently satisfied 
that the water had not risen to that extent ; moreover, the 
front buffers were bent upwards at right angles. The abut- 
ment was found leaning towards the river, but without crack 
or break of any kind, and it is inferred that the locomotive, 
sinking very slowly and with the weight of the tender added, 
acted as a wedge, gradually forcing the abutment into a 
leaning position about an axis ‘the position of which was not 
at the time visible owing to the water. Had the abutment 
been in that position before the accident the locomotive could 
not have run over it so smoothly as to sink quietly into the 
bank in the way it did, and had the locomotive and tender 
moved the abutment in passing, the next two vehicles could 
not have climbed upon them, settled down in so deliberate a 
fashion, and remained there long enough to be considerably 
burnt before falling off. 

The driver and fireman were uninjured, but the officials 
appear to have relied rather upon inductive reasoning than 
upon anything which they could gather from these men. 
However, their being uninjured is further evidence of the 
slow rate at which the train ed 
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100-TON CHAIN-TESTING MACHINE. 

WE illustrate above in elevation and plan amachine which 
has been designed and constructed by Messrs. Samuel 
Denison, of Leeds, for testing the strength of chains, shackles, 
links, and other similar tackle. This machine is being 
supplied for use in a Japanese shipbuilding yard. It is, as 
will be seen, of the horizontal type, and is arranged for test- 


Se | applied to the specimen by means of a hydraulic ram, 18in. 
A REMARKABLE railway accident, reminding one of the | diameter by 24in. stroke, working in a cylinder at the left- | 
Arab’s detailed description of a camel which he had no¢ seen, ' hand or straining end of the machine. 


| above the average of the previous ten 


The stress is | 
| of silver coins issued during t 


To this ram a steel ' 


se ° 


Swain 


pulling rod with an open jaw end is secured. The recording 
or indicating end of the machine consists of a bed-plate, on 
which are placed two side frames providing bearings for the 
intermediate levers 1,2 and 3, and the seating T for the 
steelyard. A pair of cast iron girders connect the straining 
end to the recording end of the machine. 

The chain or tackle to be tested is secured to the recording 
end of the machine first by means of a steel pin to two links 
MI. working on the knife edges of an elbow or bell-crank 
lever 1, which in its turn is secured by links and an anchor bar 
in the base-plate. The chain having been similarly secured 
to the pulling rod, tension is put upon it by opening a valve 
from the accumulator to the cylinder. The stress is trans- 
mitted by the elbow lever 1 through two other straight levers 
2 and 3 placed vertically over each other to the indicating 
steelyard. 

There are no loose weights, as the steelyard is graduated 
up to the full capacity of the machine, viz., 225,000 lb. avoir. 
The poise or jockey weight is propelled along the steelyard 
to balance the stress on the test piece by means of a screw 
operated through a train of brass gear wheels by the hand 
wheel shown in front. This poise carries a graduated disc 
on its front surface, marked in divisions of 50 lb. each, which 
is the finest reading the machine exhibits. The disc is re- 
volved by a pinion behind it working in a fine rack carried on 
the steelyard front. 

After a test has been made, the return of the hydraulic ram 
to its initial position is effected by means of two balance 
weights connected by chains to the crosshead C H, and work- 
ing in two pits in the floor. The makers inform us that 
under ordinary circumstances they prefer to bring back the 
ram by means of an auxiliary ram placed above the main 
cylinder, as is done in their other testing machines. In this 
particular instance, however, considerations of simplicity, cost 
of upkeep, &c., decided the matter in favour of the balance 
weights shown in our illustration. 

The system of leverage employed gives a power of 1125 to 


'1. The weight of the travelling poise is therefore 200 lb. 


The steelyard is graduated by a dividing machine. The 
actual verification of the complete machine was made, so we 
understand, by elevating the machine a few feet above the 
ground, and by hanging 5 tons of standard weights on to an 
auxiliary elbow lever pulling against the first fulerum of the 
machine. By means of 5 tons only of actual weights the 
calibration of the steelyard was proved to its full extent. 
This was effected by a hanging scale placed at the rear end of 
the steelyard loaded up to counterbalance the poise set at 
the 11,200 mark. The 5 tons of weights being again applied, 
the poise was further advanced to balance them, and so on. 
To guard against the possibility of injury following upon the 
fracture of an article under test, an india-rubber buffer block 
is provided to take the recoil of the elbow lever. The water 
pressure necessary for working the machine is 1100 lb. per 


| square inch, 








Tue thirty-fourth annual report of the Deputy-Master 
and Comptroller of the Royal Mint for 1903 states that, as com- 
pared with the previous year, there was a considerable decrease in 
the number of Imperial coins struck during 1903, a to the 
much smaller demand for silver and bronze currency. The gold 
coinage, however, was unusually large, being nearly £4,000,000 

ears. The number of 

coins issued for circulation in the United Kingdom in 1903 was 

3,063,322, comprising 700,702 of the larger denominations—s., 

2s, 6d., 2s.—and 2,362,620 of the smaller—ls., 6d., 3d.—or 22-37 

and 77-13 per cent. seapegtively of the issue. The total number 

e year, excluding Maundy money, 

was 14,694,402, of the nominal value of £556,851, as against 
23,658,862, of the value of £936,806 in 1902, 
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RAILWAY MATTERS. 


Tue firsé section of the Denver North-Western and 
Pacific road, extending from Denver to Mammoth, Col., 50 miles, 
was formally opened on June 24th. 


Tue new railroad construction in the United States 
during the past half-year amounted to 1937 miles, against 2221 
miles in the same six months last year, 


Tuer directors of the Great Eastern Railway announce a 
dividend at the rate of 1# per cent. per annum for the past half- 
year, with £16,000 carried forward. The dividend and the amount 
carried forward are exectly the same as a year ago. 


WE omitted to state that the particulars contained in 
the paragraph which appeared at the foot of the column devoted 
to Railway Matters on page 35 in our issue of July 8th were 
obtained from the Hlectizctan, to which paper our acknowledgment 
is due. 

Tue Great Eastern Railway has arranged a direct 
service of motor omnibuses between Lowestoft and Southwold, ¢d 
Kessingland, Wrentham, and Wangford, commencing on the 18th 
inst. The motors wil. make eight journeys daily in each direction 
with Kessingland and three with Southwoid. 


Tuer fiftieth anniversary of the opening of the first 
mountain railway was recently celebrated in Vienna and in the 
neighbouring mountain resort, Semmering. The line over the 
Semmering, 3300ft. high, was projected and carried out half a 
century ago by Karl Ghega, an Austrian engineer. 


On Monday last the Great Western Railway Company 
opened its new road motor-omnibus service between Slough and 
Windsor Stations. The omnibus is ~ by a Daimler motor, 
and has sitting accommodation for about thirty-six inside and 
outside passengers, It makes hourly trips between Slough and 
Windsor. 


REPLYING to a question asked in the House of 
Commons recently with regard to railway wagon brakes, Mr. 
Gerald Balfour said that experiments have been carried out, with 
the result that none of the brakes tested proved thoroughly satis- 
factory. Further experiments are in contemplation, and he hopes 
a satisfactory either-side brake may be found. 


THE managing committee’s accounts of the South- 
Eastern and London, Chatham and Dover Railway show a net 
revenue for the half-year of £638,154, divisible between the South- 
Eastern and London, Chatham and Dover Railway Companies 
respectively in proportion of 59 per cent. and 41 per cent. The 
net revenue for the first half of 1903 was £616,137. 


Tue directors of the Great Northern Railway Company 
(Ireland), have resolved to recommend to the proprietors a dividend 
on the ordinary stock of the company for the half-year ended 
June 30th at the rate of 6} per cent. per annum, carrying forward 
about £40,100. This compares with 6} per cent. dividend for the 
corresponding period of 1903, and a balance of £40,341 carried 
forward. 


or the past half-year the Board of the London, 
Brighton, and South Coast Railway propose a dividend at the rate 
of 34 per cent. per annum on the ordinary stock, giving the 
preferred 6 per cent. per annum, the payments a year ago having 
been 3 per cent. and 6 per cent. per annum respectively. The 
carry forward is £23,500, after placing £7500 to special reserve, 
the carry forward a year ago having been £18,084. 


As soon as the necessary changes can be made, the 
New York, New Haven and Hartford Railroad will operate its 
Derby branch in Connecticut by electricity, using overhead wires. 
A power-house will be built in New Haven, where a high-tension 
current brought from a distance will be reduced. It is stated that 
within ten years a speed of 75 miles an hour will be made by the 
cars of the New Haven road between New Haven and New York 
by means of electricity. 

THE accounts of the London, Chatham and Dover Rail- 
way for the past half-year have been submitted to, and approved 
by, the directors, and, subject to the completion of the audit, 
they show a balance of £90,562 available for dividend. The direc 
tors will propose that a dividend of £1 6s. 6d. per cent. for the 
half-year be paid on the Arbitration Preference Stock, making 
with the £2 5s. per cent. distributed for the half-year ended 
December 31st, 1903, £3 11s. 6d. per ceat. for the company’s 
financial year ; the balance carried forward to the next account 
being £1424. 

For the convenience of passengers travelling to Hom- 
burg, Wiesbaden, Ems, and other Rhenish watering-places, also to 
Munich, Kissingen, Vienna, and other Bavarian and Austrian 
pleasure resorts, the South-Eastern and Chatham Railway has 
arranged for a through first and second-class corridor lavatory 
carriage of the latest type torun from Calais in connection with the 
mail service leaving Charing Cross at 9 p.m. and Cannon-street at 
..5 p.m. every evening, and on Fridays only from Victoria at 
8.50 p.m. and Herne Hill at 8.55 p.m. This through carriage 
enables passengers by the short sea route to reach Cologne, 
Frankfort, Wurzburg, Nuremburg, and Vienna without change of 
carriage, 


THERE is a prospect of a compromise being arrived at 
in the dispute between the Newcastle Corporation and the Tyne- 
side Tramways and Tramroads Company respecting running 
powers, Instead of the company proceeding further with its 
parliamentary action, an agreement will be arrived at under which 
each concern will run over the other’s lines in certain districts, on 
rental terms of the same character as those now in operation 
between the Liverpool Corporation and the South Lancashire 
Tramways Company. Further, a clause will be inserted in the 
agreement providing that under no circumstances is the grant of 
these powers to enhance the capital value of the company’s 
undertaking. 


On Tuesday last, Major J. W. Pringle, R.E., and Mr. 
\. F. Trotter, made an official inspection, on behalf of the Board 
of Trade, of the tramways from Finsbury Park to Wood Green and 
Seven Sisters-corner, Tottenham, re-constructed for electric trac- 
tion on the overhead system by the Metropolitan Electric Tram- 
ways, Limited, Satisfaction was expressed regarding the manner 
in which the work had been carried out, and these important 
sections will therefore be opened for public traftic immediately on 
the receipt of the Board of Trade certificate. They form the first 
part of an extensive system, with a total length of about 50 miles 
of electric tramways and light railways in North London. We 
understand that the first result of the change from horse to electric 
traction will be a reduction from 14d¢ to 1d. in the fare from Fins- 
bury Park to Wood Green terminus, 


Tue general manager of the London, Brighton, and 
South Coast Railway, Mr. Forbes, gave evidence on Monday befor : 
the Select Committee of the House of Commons on the working 01 
the Cheap Trains Act. He said his company was under no statu: 
tory obligation to run workmen’s trains except the obligations o/ 
the Cheap Trains Act. They now ran seventy-two trains daily 
against thirty-five in 1892, The average charge was about ¢ 
farthing a mile, and 1-69d. was the average fare per journey, I! 
the time limit were extended by half an hour, from 8 a.m. t: 
8.30 a.m., it would lead immediately to a loss of £25,000 pe 
‘nnum to the Brighton Company, and cause such enormous conges- 
tion of traffic between 8 a.m. and 9 a.m, that it would be physicall ; 
impossible to carry on the business of the railway. He would net 
undertake to work the line under such conditions, 








NOTES AND MEMORANDA. 


Onx firm of watchmakers in Switzerland takes annually 
from Sheffield 150 tons of steel for the manufacture of watch 
springs. 

New York Corporation Counsel has decided that for 
plants running twenty-four hours a day in the city departments 
three shifts of engineers must be employed. 


A prony brake, with which rope has been found to give 
the best results, is employed in the bydraulic laboratory at the 
University of California. The brake pulley is 24in. in diameter, 
with a 10in. face, and is surrounded by a double rope. 


Last Saturday being the bicentenary of the birth of 
John Kay, inventor of the fly shuttle, it was observed in Bury, his 
native town, by erecting special staging and decorations in the 
market place on the spot where stvod the residence in which Kay 
made his first fly shuttle. 


A report of the work of the Factory Department 
during the year 1903 has been issued as a Blue-book. At the close 
of the year there were 102,939 factories and 11,148 workshops upon 
the registers, The prosecutions numbered 2635, as compared with 
3426 in 1992 and 3770 in 1901, 


THE results of tests on a large number of similar 


internal combustion engines using natural gas for fuel have shown 
that every 345 cubic feet mixture displacement per minute will 
give in the neighbourhood of 115 maximum brake horse-power, or 
100 rated brake horse-power. This displacement is figured from 
the area of the piston, length of stroke, and the greatest number 
of charges per minute at full load speed. 


An amalgam, very convenient for stopping up holes 
that cannot be soldered easily, is made of the filings of an alloy of 
zinc 66 per cent. and tin 34 per cent., kneaded with quicksilver in 
the hand into a stiff dough, squeezing out all the mercury possible. 
The Eugineering and Mining Jornal states that this amalgam 
should be pressed when first made into the cavity and allowed 
to harden, When hard it may be scraped or filed like the metal 
itself. 


A sEVERE test of the United States Holland submarine 
boat Fulton took place on June 6th last. The vessel was taken to 
a point off Point Judith, Newport, R.I., and from there went 
submerged through a ten-mile course. The periscope was used 
successfully, the submarine coming to the surface directly between 
two targets off Block Island, which marked the end of the 
course. The ten miles were covered in one hour and twenty 
minutes, 


In belt-driving Mr.-Taylor, an American engineer, 
recommends for maximum economy a belt speed of from 4000 to 
4500 f. p. m. and an average total load for double belting of 65 1b. 
to 731b. per inch of width, or 200]b. to 2251b. per square inch of 
cross-section. This load corresponds to an effective pulling power 
of 30 1b. per inch of width. He has found that belts yielding the 
most economical results were under a total load of 54 1b. per inch 
of width, and an effective pull of 26 Ib. per inch of width. 

EXPERIMENTS with an apparatus which forces into the 
breech of a gun a stream of compressed air and steam, thus 
syringing out the gun before another charge is inserted, are being 
conducted at the Washington Navy Yard under the instructions 
of the United States Bureau of Ordnance. This is only one of 
many devices which have been suggested to prevent fiare-backs. 
On the Illinois one has been installed by which the forced draught 
used for the Whitehead torpedo tubes is turned into the breech 
of the guns at a pressure of about 1001b. per square inch. 


Ir anyone is looking for the turbine as a means of 
marine propulsion in the United States, he will not find it. So far 
only one vessel, and that an experimental one, the Revolution, has 
been fitted with a Curtis steam turbine, says the Marine Review. 
It is not yet definitely decided as to whether the navy department 
will equip any one of the scout cruisers authorised by Congress 
with turbines, though Congress has authorised the department to 
do so if it deems it advisable. The subject is under debate in the 
Bureau of Steam Engineering, but no decision has been reached on 
it. 


Tue acting conservator of the Mersey, Vice-Admiral 
Sir G. S. Nares, in his annual report on the present state of the 
navigation of the river Mersey, states that 8,672,900 tons of 
material had been removed from the sea channels during the year 
1903, the total from the commencement of operations being 
75,417,740 tons. The tonnage of sand removed from the river 
between Liverpool and New Brighton by the Mersey Docks and 
Harbour Board and deposited at sea was 2,248,620. The total 
quantity of salt dredged from the Manchester Ship Canal during 
the year was 1,313,195 tons, 


To provide a convenient and easily regulated source of 
power for the purpose of conducting experiments on screw pro- 
pellers, a sub-station receiving single-phase alternating current at 
a pressure of 2200 volts has recently been installed alongside the 
hydraulic laboratory experimental canal of Cornell University, 
says the Iron Age. This is stepped down to 220 volts, and 
operates an induction motor, which, by means of a pair of belts, 
drives a direct-current generator and a separate exciter. A 
rheostat in the field of the generator, another in that of the 
exciter, and a bank of lamps in the generator field, enable any 
desired voltage to be obtained, from 80 to 550. 


A NEw process for hardening iron has been developed 
by two Prussian inventors. It consists in adding to iron a small 
percentage of phosphorus combined with a large amount of carbon. 
The iron is heated in a tempering powder consisting of bone dust, 
to which are added 300 grains yellow prussiate, 250 grains cyanide 
of potassium, and 400 grains of phosphorus. The receptacle is 
closed and luted with clay, and raised to a clear red or white heat. 
The material treated is then taken out and plunged, while still 
hot, into a warm bath. It is claimed that this will harden the 
surface of a piece of iron weighing 400]b. to a depth of about 
0-04in., and that the iron can neither be cut nor chipped by the 
best steel used, and that it can be readily welded. 


In an article on the value of heating surface published 
recently in our American contemporary, the Rai/road Gazette, the 
interesting fact is mentioned that in substituting good coal for 
medium coal the increase in evaporation is due chiefly to the 
increase in the amount of radiated heat ; for example, by using 
coal of 15,000 B.T.U. per pound instead of coal of 13,000 B.T.U. 
the total evaporation is increased about 35-6 per cent., while the 
actual heat at the grate is only increased 26-8 per cent. This, 
says the writer, may explain why some English locomotives give 
such high evaporative performances. Good Welsh coal frequently 
contains 15,000 B.T.U. per pound, whereas many Américan loco- 
motives use coal having but 8000 or 10,000 B.T.U. per pound. 


In England it is generally possible to burn city refuse 
and to utilise the heat generated for steam raising. In the United 
States the probabilities are that more or less fuel will usually have 
to be added in order to burn refuse in a sanitary manner, 
and the prospect of profit from using the heat for power 
purposes is exceedingly small. English dust-bin refuse con- 
sists largely of the ashes and cinder from bituminous coal 
burned in open grate fires, which is still the all but universal 
method of house heating there. The wastes of an American city 
will usually have as their largest constituent anthracite coal ashes, 
which, while they contain a considerable percentage of unburned 
coal, contain also a fine ash, which effectually checks the process 

combustion, 









MISCELLANEA. 
A NEW syndicate is making efforts to erect large blast 


furnaces at Nykiping, in Sweden, for the making of pig iron. It is 
intended to use Gellivare iron ore and charcoal. 


It is amusing to learn from a German consular report 
that petrol motor cars are coming more into use, now that their 
construction has been simplified by the omission of the water tank. 


ARRANGEMENTS have becn made which will make it 
unnecessary to close the Museum of Practical Geology in Jermyn- 
street for a month in autumn as heretofore ; it will, therefore, 
remain open to students and visitors daily. 


AN attempt was made on Monday last to let by auction 
various plots of land on the road from Holborn to the Strand and 
in other localities where the County Council have created improve 
ments, but no bid was made. The lease is 80 years, 


Tue last day for receiving applications for space in the 
Capetown International Exhibition for Europe is August 15th. An 
early application is desirable, or firms wishing to exhibit may not 
be able to obtain suitable space, as very little now remains. 


Tue plais of the third annual Automobile Exhibition 
of the Society of Motor Manufacturers and Traders, to be held at 
Olympia from February 10th to 18th, 1905, have been approved by 
the London County Council as drawn, showing 100,000 square feet 
of exhibition space, of which 80,000 square feet have already been 
applied for. 


THE foreign trade of Korea in the year 1903 reached 
the highest figures yet attained. As in Japan, however, so in the 
Peninsula, the chance of war had a depressing effect, particularly 
during the second half of the year. The total value of the trade 
amounted to £2,827,381, of which £1,859,876 represents imports 
and £967,505 exports. To this must be added the gold export, 
amounting to £557,006, making a grand total of £3,384,387. 

Tue threatened reduction of wages, affecting 80,000 
Scottish miners, was discussed at a mining conference on Saturday 
at Dalkeith. The secretary of the Scottish miners intimated he 
was in correspondence with the general secretary of the National 
Miners’ Federation, and was laying the whole facts before him 
with the purpose of having a conference, representing all the 
English and Welsh miners, to review the circumstances and the 
prospects of the situation in Scotland. 


Wuat is said to be one of the largest “ go-devils ’—oil 
well shot—has recently been exploded in the Allegheny oil-field, 
in Pennsylvania, at a depth of 1400ft. The shot, says the Engi 
neering and Mining Journal, consisted of 400 quarts of nitro- 
glycerine loaded in 20 shells, each being Zin. in diameter by 20in. 
long. No sound was heard for fully a minute after the shot had 
been dropped into the well; then a column of water rose 75ft. in 
the air, and was followed by a mighty roar and a discharge of oil, 
rock and water to a height of 150ft. 


THE accounting officers of the U.S. Navy Department 
have decided that the sum of £115,200 of the moneys appropriated 
in the last annual naval appropriation bill is available for the 
extension and equipment of the naval gun factory at the Washing- 
ton yard, and orders have been issued, according to the Iron Age, 
to push the work with all possible speed. This sum is much more 
than it was thought could be applied to the purpose, and the work 
to be done therewith will materially increase the productive 
capacity of the plant, and therefore will render the Department 
more independent of private contractors for guns of all calibres 
than heretofore. 


Dvrine the last few days important steps have been 
taken in the neighbourhood of Warley and Hales Owen, the object 
of which is to open up and develop new seams of coal which are 
supposed to exist in those localities. It is estimated that in the two 
districts there are something like 800 acres of coal, varying in 
thickness from four to ten yards. According to the Birmingham 
Post, Sir Benjamin Hingley is laying down an extensive plant on 
the Coombs Woed estate, situated between Black Heath and the 
Haywood Ironworks, Hales Owen. This seam is believed to extend 
under 300 acres or 400 acres at least, and the coal has been proved 
to be of good quality. 


A YorKsuHIRE inventor has lately patented a new inven- 
tion for cleaning and raising the pile of velvets and other goods. 
The patent agents, Messrs. W. P. Thompson and Co., state that 
the process consists in passing the fabric, or even cloths, over a 
vacuum grating, while streams of steam, hot water, or other wash- 
ing solution and hot air respectively are brought against the other 
side of the material, 0g through the material, and escape into the 
vacuum chamber. The result is, the fabric is almost instan- 
taneously cleaned, dried, and the pile raised on the side next to 
the vacuum, giving the material a beautifully finished effect. The 

—_ has been taken up by a firm of dyers and cleaners of 

ewsbury. 


By invitation from the Metropolitan Asylums Board, a 
number of persons interested in this particular class of building 
witnessed a practical test by fire of two huts, specially erected for 
the purpose, on ground adjacent to the Fountain Hospital Build- 
ings, Tooting, last Friday. One hut was constructed with timber 
frame covered externally with galvanised corrugated iron, and 
having a lining of felt and pine, the other hut had a timber frame 
covered externally with iron, and lined internally with Uralite 
sheets, and having the face of the wood framework coyered with 
Uralite strips. Both huts were filled with inflammable material, 
and were set on fire at the same time. Within half an hour the 
first-named hut was totally destroyed, while the other hut was none 
the worse. . 


On Wednesday 13th inst., Messrs. Shelford and Son gave 
adinner to their Londonstaffat the Criterion Restaurant to celebrate 
the honour conferred by his Majesty the King upon Sir William 
Shelford, K.C.M.G. The dinner was attended by the Chief Resi- 
dent Engineers of the Construction Departments, and by the 
General Managers of the Open Lines Departments of the 
West African Government Railways. Mr. Fred. Shelford, 
M. Inst. C.E., presided. The toast of Sir William Shelford was 
proposed by Mr. A. H. Shield, M. Inst. C.E., the head of the staff. 
In reply Sir William thanked those present for their loyalty and 
co-operation. Other speeches and songs followed, an original 
entertainment was given by Mr. Griffiths Humphrey, and an 
enjoyable evening was spent. 


In answer to a question asking what action he proposed 
to take to enforce the provisions of the Factory and Workshops 
Act, 1901, relating to humid cotton weaving sheds ; and whether, 
in view of the report of the tests of air in humid sheds, he would 
consider the advisability of reducing the amount of carbon dioxide 
allowed in each 10,000,volumes ofair as fixed by the Act, Mr. Akers- 
Douglas, in a printed reply, says that ‘‘an undertaking was given 
by the manufacturers that if the result of the inquiry to which the 
honourable member refers was to show that the statutory restric- 
tion upon the amount of carbon dioxide could be observed, they 
would accept the situation without further question and make 
every effort to comply with the requirement. The matter will 
continue to receive the attention of the chief inspector and his 
staff, but he has no reason whatever te doubt that that undertakings; 
will be kept. The question of reducing the amount allowed by.“ 
statute did not enter into the inquiry. There is no evidence 
pointing to the necessity of reduction, nor has that course been 
recommended by any of the expert committees, 
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THE TARIFF COMMISSION AND THE IRON 
AND STEEL TRADES. 


In our impression for March 18th, we published a long 
“Memorandum” issued by the Tariff Commission, ex- 
plaining the significance of certain points for witnesses 
to be submitted to the Commission. The Commission, 
having examined witnesses, have now published what is 
called Vol. 1 of their report, which deals exclusively 
with the iron and steel trades. The first portion of this 
report reproduces, with a few unimportant alterations 
and additions, the Memorandum referred to above, and 
then goes on to draw the following conclusions as 
established by the tables :— 


(1) At the end of the seventies, the total amount of pig iron 
produced in the United Kingdom was nearly 6? million tons, that 
is, as much as the total production of the five iron-producing 
countries next in importance, and no less than 45 per cent. of the 
total production of the world. 

(2) At the end of the eighties, the total amount of pig iron pro- 
duced in all countries had increased by 59 per cent., but that of 
the United Kingdom by only 17 per cent. _ Germany and the 
United States, on the other hand, had increased their production 
by 93 per cent. and 175 per cent. respectively 

“(3) Early in the nineties, the United Kingdom lost the pre- 
eminence it had enjoyed for more than 100 years, and the United 
States took the first place. Since then, the United Kingdom has 
been overtaken by Germany and has now fallen to the third place, 
while the total production of the United States is only just less 
than that of the United Kingdom and Germany taken together. 

(4) In the United Kingdom, the production of pig iron has just 
kept pace with the increase of population. [n Germany and ‘the 
United States, the increase in production has been continuous and 
much more rapid than the increase of population. Of the six 
periods of years under review, three show a diminution of produc- 
tion as compared with the immediately preceding period in the 
case of the United Kingdom, whice in the case of the United States 
and Germany each period has marked a considerable advance on 
the preceding period. 

(5) If we turn to the consumption of pig iron we find that the 
U sited Kingdom is now third among the iron-consuming 
countries. 

(6) Thus, whatever test we apply, we find that the pig iron 
industry of the United Kingdom is almost stationary, and all the 
principal districts of the United Kingdom where it is carried on 
are alike affected. 

The Commission then go on to consider the case of 
steel. They base their comments on the statistical 
information’ which we published on the 18th of March. 
They say :— 

(1) In the period 1876-80, the quantity of steel annually pro- 
duced in the United Kingdom was one-third of the total quantity 
produced by all countries ; it is now less than one-seventh. The 
United States on the other hand has increased its share of the 
total production of steel from about one-quarter to two-fifths, and 
Germany from one-sixth to more than one-fifth. 

(2) If we take consumption of steel per head of the population, 
the increase in the case of the United Kingdom is from 64 lb. to 
253 Ib., but in the case of the United States the increase is from 
37 Ib. to 404 Ib., and in Germany from 25 lb. to 282 lb. 

(3) While the steel requirements of the world are rapidly in- 
creasing, the steel industry of the United Kingdom is almost 
stationary, and the steel industry, both of the United States and 
Germany, is rapidly progressing. 

The Commission next proceed to consider the position 
of the British iron and steel trade with regard to the 
home market and exports to foreign countries and 
British possessions. The report proceeds :— 

In the following table we give a summary of a more detailed 
table printed in the appendix, in which, taking the iron and steel 
industry as a whole, we show what is our present position with 
regard to the home market. The articles into which iron enters 
as the principal material have been taken into account, and the 
quantity of pig iron required for this amount of material has been 
estimated. 

Production of Pig Trou and Exports, Imports and Home Con- 
sumption terms of the Estimated Equivalent of Pig Tron (in 
thousand tons.) 


Production. 


in 
me Tvtal home 
Imports. consumption. 
7. 4. 2s: ee 
467 3079 
1402 5203 


Exports. 
6556 
7904 


S680 


1876 
1890 
1902 

It will “ee seen that the home consumption had risen between 
1890 and 1892 by no less than two million tons, an increase of 70 
per cent.; and that our exports had diminis hed by four hundred 
thousand tons, or 75 per cent. Our imports during the same time 
had increased by 200 per cent. Thus it is clear that foreign 
manufacturers have gained far more than British manufacturers 
from the increase in the British home market. 

The following table has been compiled from official sources to 
how the quantity of the various descriptions of iron and steel 
products exported to foreign countries.and British possessions 
respectively. In the appendix will be found detailed tables show- 
ing the growth of British and foreign trade respectively with 
British Colonies and Dependencies. 

ale Annual Exports of Tron and Steel, and 


race 


Average 1898-1897. 





Lescription. To foreign To British | 


countries. possessions. 


385 
69 24 
105 24 
43 1 
15 14 
65 
60 
26 
26 
120 
23 


48 


Railroad materials .. 255 
Steel bars 
Steet sheets is 
Steel black plates cies 
Steel and iron manufactures 
Iron, cast, and manufactures 
Fig iron ns 
Wire, iron and steel* 
Iron sheets and plates 
(ialvanised sheets 

Hoops and hoop iron 
Tin-plate sheets 

Anchors, chains, cables, &e. 
Iron tubes and pipes 

Nails, screws, rivets, &2 
Iron, wroug ht, and manufactures 
“teel ingots and a i 1 


23 
11 


os 


863 


803 


Total 1999 
Total (excluding pig iron) 1104 | 


Man ufactures thereof, 
in Periods 1893-7, 1898-1902, and in 1903 (in thousand tons), 


shown in the detailed tables, printed in the appendix, that 
colonial markets are growing much more rapidly than British 
trade in those markets, and that foreign countries are taking a 
larger and larger proportion of the colonial trade. 


The next section of the report is full of interest 
because it gives the experience of manufacturers. 

The relative decline of the British iron and steel industry, 
shown in the summary tables we have given, is illustrated in nearly 
all the replies to our inquiry forms. Although some firms are 
favoured by their geographical situation, while others derive 
advantage from the monopoly conferred on British manufacturers 
by Admiralty specifications, or from the fact that their goods are 
not yet produced in foreign countries, there is a general consensus 
of opinion as to the severity and unfairness of foreign competition 
in our home market,* the rapid substitution of foreign for British- 
made materials, the loss of foreign markets, chiefly through the 
operation of tariffs and the growth of foreign competition in the 
Colonies. 

With all the inquiry forms and the evidence of witnesses before 
us, we do not find there is any dispute as to the industrial and 
commercial conditions we have so far reviewed. British manu- 
facturers had, in former times, a virtual monopoly of the home 
market for iron and steel ; they had foreign countries, as yet un- 
developed, as customers for their surplus products, and they had 
no competition in British Colonies and Dependencies. The 
methods of production, first established in the United Kingdom, 
have since 1870, in the ordinary course of economic development, 
which no power could check, extended to foreign countries ; and 
these countries have made it the principal object of their policy 
to encourage national industries similar to those carried on here. 
Great areas, formerly divided by tariffs into many separate states, 
have been consolidated, and thus foreign manufacturers have 
obtained large and growing home markets, from which British 

products have been shut out by import duties, so high as to be 
practice ally prohibitive. These countries have adopted every 
means in their pewer to exclude foreign competition, to improve 
their methods of production, and to secure absolute control of 
their home market. Having achieved these objects, in recent 
years their policy has been directed to the capture of the home, 
foreign, and colonial trade of the United Kingdom. In the 
British home market their competition, commencing at the lower 
stages of production, has rapidly advanced until it is now practi- 
cally co-extensive with the iron and steel industry. By thus 
attacking our home market, which is open to them without let or 
hindrance, they have diminished the competitive power of British 
manufacturers to push their trade in neutral markets, and they 

are now threatening our position in Britixh Colonies, 

The evidence shows that we are only at the beginning of the era 
of foreign competition, that that competition is certain to become 

nore and more severe, and that to maintain the British iron and 
steel industry in a state of efficiency, strenuous efforts are 
absolutely necessary. 


The report then goes on to deal with the alleged 
causes of the relative decline of the British iron and steel 


industry. 

In analysing the causes of the decline of the British iron and 
steel industry, we have considered the various factors which from 
time to time have been alleged to be sufficient to account for it, 
and have endeavoured to estimate their importance in the light of 
the actual experience of manufacturers. 

It is frequently alleged that, relatively, to the United States 
and Germany, the United Kingdom suffers under certain natural 
disadvantages which no policy can remove. So far as such dis- 
advantages exist they may be presumed to occur in connection 
with the supply of suitable ores. In the evidence of witnesses are 
shown the:sources of our ore supplies at present, the sources of the 
ore supplies of foreign competing countries, and, so far as is 
practicable, the average distance of the ore supplies from the 
furnaces. The evidence proves that an adequate supply of ore of 
a suitable character is a question of organisation and freights ; 
that in respect of distance the United Kingdom is under no 
disadvantage, as compared with her most serious competitors ; and 
that, in addition, its coal supply is not inferior to that of any 
other country in respect of quality or cost. The witnesses we 
have examined are of opinion that, given the great lead which the 
British iron and steel industry had over that of all other countries, 
there was no reason in natural conditions why that lead should 
not have been maintained. Some witnesses add that, supposing a 
preferential system were established, which stimulated the export 
of British manufactures to the Colonies, it would be possible, by 
means of return freights, to cheapen and develop the supply of 
colonial ores, and that in these circumstances the United Kingdom 
would have an advantage over other countries, 

In all the questions addressed to witnesses great importance has 
been attached to the subject of technical and higher education 
generally, as a factor in the present situation. It was shown in 
evidence that it is in the higher branches of the iron and steel 
trade, where scientific training is most important, that British 
manufacturers are most efficientiy served. Witnesses are unani- 
mously of opinion that the admirable institutions we already have 
should be improved, extended, and supplemented with new agencies. 
The general conclusion from the evidence is that, if we include 
under technical and higher education a broad and thorough training 
in the policy and circumstances and methods of organisation of 
foreign countries, there can be no doubt that the British iron and 
steel “trades, along with other trades, has in the past suffered from 
the inadequate provision for training in these subjects; but it 
cannot be maintained that education alone, divorced from the 
larger question of policy, would have sufficed to maintain the lead 
of Great Britain. 


teles 


to Fore ign Countries and British Possessions, 


1903. 


To British 
possessions. 


Average 1898-1902, 


To foreign 


To foreign | To British 
countries. 


countries, | possessions. | Total. 
280 310 
&4 52 
94 41 
57 


19 


462 
86 
82 


590 
136 
135 

57 


44 


25 
60 
65 
25 
22 
139 
23 
66 


30 
12 
66 
4 
967 1519 3526 


902 1374 2460 








* Excluding telegraph wire. 





The above table shows that while our trade with the Colonies is | 


increasing our trade with foreign countries is becoming more and 
more restricted. This conclusion is more striking if we exclude 
pig iron and concentrate attention on the more finished products, 
Mithough our trade with British Possessions is increasing, it is 


a ‘Now ‘inctading telegraphic wire. 


b Partly ; formerly included in cast iron manufactares. 


To examine into local rates, except in so far as they enter into 
the cost of production, lay outside the scope of our inquiry. But 
in the special form, which we issued to iron and steel manufac- 


* A list of articles in respect to which complaint is made of foreign 
competition is printed in the appendix, 














> included a question asking for exact particulars of the 
amount paid. Many firms responded to our request, some of them 
giving information for a period of years. There is ample evidence 
that the burden of rates has increased, but we are satistied that the 
amount of the increase is inadequate to account for the adverse 
conditions which have prevailed in recent years. 

In regard to the methods of raising capital, and the general 
finance and accounting arrangements of this and other countries, 
the balance of advantage appears to be, in the opinion of witnesses 
we have examined, in favour of this country, 

Both witnesses and firms replying to our inquiry forms are of 
opinion that, not only are the hours of labour shorterin the United 
Kingdom than with our competitors, and wages higher—except in 
the case of the United States—but that the cost of labour per ton 
in existing conditions is, on the whole, greater. But the difference 
of labour cost is not a new factor in the situation, nor does it 
account for the demoralisation of the market which has marked 
recent years. 

Both in the replies to our inquiry forms and in the evidence of 
witnesses who appeared before us there is a general consensus of 

opinion that freight charges, both by land and water, are more 
burdensome in the United Kingdom than in foreign countries, and 
that the trade of this country is injured by the preferential 
rates of our competitors, But in the opinion of witnesses, it is not 
transport charges alone which constitute the new element of 
danger, but the combination of the transport policy of foreign 
countries with their tariffs and export organisation. 

It is in the organisation and policy of foreign countries, combined 
with the British policy of free imports, that we find the explanation 
of the difficulties from which British trade is suffering at the 
present time. The weakness of the argument, which explains the 
decline of the iron and steel trade by reference to the other causes 
we have mentioned, lies in the fact that it takes no account of the 
most important and characteristic features of modern industrial 
organisation, and it is impossible, with these causes alone in view, 
to establish any relation between the demoralisation of the market 
and the facts of the situation. 

The sixth section of the report deals with the export 
systems of foreign countries :- 

All manufacturers lay the greatest stress upon the importance of 
the continuous running of the works and a large output as a means 
of securing the most economical cost, and the evidence shows that 
the question of the policy to be adopted turns upon the comparative 
advantages of Great Britain and foreign countries in this respect. 
In this important branch of our inquiry we have had the great 
advantage of the cooperation of numerous firms throughout the 
country, who have contidentially placed at our service particulars 
with regard to the costs in their works. From this evidence we 
select the following typical examples, which at once bring out the 
manner in which the saving is effected :— 


turers, we 


Piq lron due to 


TABLE XV, 


Saving in Production of Steel from 
lucreased Output of Steel, 


Tous Wages per ton. 
finished, £8. 
2364 ; 016 ia! 2 Of 
2 oj} 


10s 
Week ending. 
February —th .. 
February —th .. 


Fuel per ton, 
T. cwt. 


March —th.. 
April —th .. 
Average ee 
Thus the saving due to increased output 
was .. lars: 
Add 103 cwt .fuelat4s, |. os 0 
Add stores and general charges Cee oe 


We obtain total saving of.. .. .. 0 5 IL} per ton 


Thus the saving on the second period, when the works were 
running nearly full tine, as compared with the first period, when 
they were running about three-quarter time, was almost 6s, a ton, 
or, in the case of this particular firm, about £45,000 a year. It 
will be noticed that the saving is effected on wages, fuel, and 
general charges, 

Another manufacturer states that the difference between the 
cost at full work and half work, reckoning the increase in coal, piy 
iron, and other materials, and including depreciation and all 
charges, amounted on billets to 15s. 6d. per ton, on bars to £1 2s, 
per ton, on plates to £1 12s. per ton. If we take a steel works, 
whose full capacity is 1000 tons of plates per week, at full work the 
cost of ship plates is, say, £5 per ton ; if only half employed, the 
cost would be £6 12s. per ton. 

Such figures vitiate all comparisons of the productive power of 
one country with that of another, based upon average costs, which 
pay no regard to output, the period during which the works have 
been running, or the trade policy adopted by manufacturers. We 
may take the figures relating to one period, “and apparently prove 
that the cost of | production is higher in one country than another, 
but the figures of another period will point to the exactly opposite 
conclusion. Costs, in fact, according to the witnesses we have 
examined, vary from week to week and month to month, and 
averages for a pe! soja during which great fluctuations occur, 
are no guide as to the relative position and capacity of competing 
countries. Taking the various elements of costs, witnesses are of 
opinion that British manufacturers, under equal conditions of Free 
Trade or Tariff, are under no serious disadvantages, and can pro- 
duce as cheaply as their competitors in similar circumstances. 
Short time is, in their view, of infinitely greater importance in 
invreasing the cost of production than all the other general causes 
which have been mentioned put together. To secure the home 
market from unfair competition, and to obtain the most advan- 
tageous conditions for an export trade, are, they think, the best 
means of preventing fluctuations, except such as may be due to the 
ordinary incidents of trade, and of securing continuous running of 
the works, and, therefore, the continuous employment of the 
working classes. The witnesses we have examined are of opinion 
that foreign countries, particularly Germany and the United States, 
have not only grasped the truth of these propositions, but made them 
the basis of their export organisation. That organisation turns 
upon (a) their tariffs; (/) their transport policy; («) their trusts 
and kartells, 

(A) Taritis.—The witnesses we have examined are agreed that it 
is the control of the home market which their tariffs give to 
foreign countries, combined with the facilities for exportation 
which they secure through their trusts and kartells, and the free 
access to the British market, which is the condition of their rapid 
progress relative to the United Kingdom. These tariffs were, in 
many instances, deliberately adopted to shut out British products 
which came into competition with home manufacturers, Their 
adoption has been followed by (i.) the extinction or diminu- 
tion of British competition in the foreign protected markets ; (ii.) 
the closing of British works or of departments of British works 
which depended on these markets ; (iii.) the rapid growth of the 
foreign competing industry ; (iv. )'the appearance on the British 
market of the products of that industry at prices which the 
British manufacturer cannot touch. Thus, the positions of the 
United Kingdom and its most powerful competitors have been 
reversed. 

(B) Transport policy.—These conditions, in the opinion of 
witnesses, have been accentuated by the operation of the railway 
systems of Great Britain and foreign countries respectively. 
Nearly all the firms replying to our inquiry forms maintain that 
the preferential rates a land and water granted to foreign 
exporters by railway and shipping companies are, taken in con- 
junction with the foreign tariffs, a source of injury to the British 
trader. We are informed that i in neutral markets the difference 
between ‘the rates, which can be obtained by the British and 
foreign exporter respectively, is frequently sufficient, in existing 
conditions, to turn the seale in favour of the latter, 
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As an illustration it may be mentioned that at the present time 
the freights from the United Kingdom to South African ports are 
more than double those charged from the United States to the 
same ports, and goods are now actually shipped from Liverpool, 
South Africa, v@ New York, as the cheapest route. The goods in 
both cases are carried in British vessels. 

(C) Trusts and kartells.— Amongst the witnesses we have 
examined, and in the returns made by manufacturers, there is 
some diversity of opinion as to the effect of trusts and kartells, so 
far as the promotion of economies of production is concerned, but 
there is a general agreement that, in association with the tariff 
policy of the countries concerned, the trusts and syndicates of the 
United States, and more particularly the kartells of Germany, are 
a powerful aid in securing the control of the home market, and, as 
2 consequence, in regulating the export trade. 

The organisation of the trusts and kartells is described in detail 
in the appendix. It is sufficient to state here that the kartells :— 
(i.) Fix prices. (ii.) Settle the quantities to be produced. iii.) 
Allot the districts of activity for each associated group. (iv.) 
Watch the market and make contracts with customers. (v.) Dis- 
tribute orders among their members. (vi.) Regulate the produc- 
tion of each works according to the demand, and thereby avoid 
keeping any works only partially going. (vii.) Admit new 
members within the union. (viii.) Deal in the total product of the 
associated factories, or sometimes only with a particular class of 
product, to the exclusion of all other members. (ix.) Receive the 
proceeds of sales, and compensate the members for any deficits or 
excesses on production. (x.) Assign and pay bonuses on exported 
goods, xi.) Levy fines on members transgressing the general 
rules of the agreement, 


No trade subject has recently attracted so much 
attention as dumping. Arguments for and against it 
have been very freely used. The Committee say :— 


With this system, for securing maximum output and continuous 
running, at their command, foreign countries can produce at the 
lowest cost, keep up prices at home, and, after supplying the home 
demand, dump their supplies on the British market at . price 
it will fetch, irrespective of cost. It is the openness of the British 
iron and steel industry to attack from dumping, which, in the 
opinion of witnesses, is the principal menace to its security, and 
the evidence we have received shows that, although some branch2s 
suffer more than others, most branches of the trade are now 
affected. We have printed in the appendix actual contracts and 
other documents, too detailed to insert here, which prove how 
widespread and serious the evil has become, but the following 
cases are typical :— 

A firm employing nearly 1500 hands, writing in February, states 
that the current price of basic pig iron in Germany was then 
58 marks per ton. The lowest cost at which this could be con- 
verted into steel joists and beams could not be less than 31 marks 
per ton. Yet these German joists, costing not less than 89 marks, 
were being offered f.o.b, Antwerp at 82} marks per ton, less 24 per 
cent. discount. The home price in Germany for joists f.o.r. at 
works, was 105 marks. Similarly, the current price for pig iron 
at Pittsburg was 13 dols. (54s. 1d.); the cost of manufacturing 
these into billets could not have been less than 64 dols, (27s. 1d.) per 
ton, making together 81s, 2d. Yet these were being delivered c.i.f., 
any British port, at 75s. per ton, making a difference of 6s. 2d. per 
ton, exclusive of sea freight and land freight from Pittsburg to 
the American port. The home prices for these billets at Pittsburg 
was 24 dols, (100s.) 

Other instances of the great disparity between the home and 
export prices have been given to us. We have, for example, 
received an original quotation for steel sheets of a German firm. 


The price quoted was £5 l4s. to £6 ls., according to gauge,° 


delivered f.o.b. Antwerp, though they could at this time not be 
obtained from British makers at less than £7 12s, 6d. per ton. 
But for the special clause of the terms of sale prohibiting rea- 
importation into Germany, it would have been possible, in these 
circumstances, to re-export sheets from this country to Germany 
at a profit. 

The first case mentioned above shows how the profit to the 
manufacturer arises. The estimated minimum cost for German 
joists was 89 marks. Adding freight and fixed charges, estimated 
at, say, 24 marks, the total cost of exported goods, f.o.b. Antwerp, 
is 914 marks. At a selling price of 814 marks this represents a 
loss of 10 marks per ton. Assuming the costs for depreciation, 
&c., to be 1 mark per ton, the cost to the manufacturer f.o.r. at 
works is 90} marks. At 105 marks this gives a profit of 144 marks 
per ton sold in the home market. Hence, he could sell 144 tons 
at the export price for every 10 tons sold at home, and be under 
no net loss, Or, in other words, he could sell 59 per cent. of his 
total output to foreign markets at 824 marks per ton and be at 
no loss, provided that the remainder of his output were sold at 
not less than 105 marks per ton. So long as the export sales are 
less than 59 per cent. of the total output, he would make a 
profit. 

The ability of the foreigner to dump his goods in this country, 
not only without losing by the process, but actually increasing 
his profits thereby, is brought out by the figures supplied by a 
3ritish firm. Last year they produced 114,000 tons, the cost per 
ton in the conditions then prevalent being £4 15s. Selling this at 
an average price of £5 per ton, their profit was £28,500. But if 
their works had been employed to their full capacity, namely, 
152,000 tons, the cost per ton would have been reduced to £4 10s. 
This extra production of 38,000 tons could have been sold at cost 
price, and yet, owing to the all-round reduction upon cost of pro- 
duction, their profit would have become £57,000. Thus, it will 
be seen that they could have sold this 38,000 tons at consider- 
ably below cost, and still have increased their profits had there 
been any market in which they had been able to dispose of it. 

In view of these conditions, it is, in our opinion, impossible to 
maintain that dumping is merely a temporary expedient, unprofit- 
able to the countries which practice it, and therefore certain to be 
abandoned. In fact, the evidence indicates that dumping is part 
of an organised policy. The evidence further suggests that just 
as foreign competition, commencing at the lower stages of produc- 
tion, has, as we have shown, gradually extended, so foreign 
countries must inevitably find it profitable to dump in branch after 
branch of the more finished manufactures as their productive power 
increases, 

Dealing with the state of employment the Commission 
gave a diagram based on figures supplied in the appendix. 
They bring out the fact that the number of unemployed 
at the present time is greater than at any time during the 
last six years, and the amount of employment is 10 per 
cent. less than the average of the six years. 


Practically all firms replying to the inquiry forms insist upon the 
importance of this loss of employment. 

The loss of wages, due to short time or the closing of works, has, 
during recent years, amounted to a large sum. This fact is the 
more significant, because all the evidence we have received shows 
the extreme inconvenience and loss entailed on manufacturers 
through stoppages and the discharge of the skilled workmen they 
have brought together. Instances have been brought to our notice 
of works kept going for years, at a small margin of profit, by manu- 
facturers who are unwilling to destroy or weaken the organisations 
they have created. 

Several witnesses have insisted on the manner in which irregu- 
larity of employment leads to a deterioration of the skill of the 
workers, One important witness, with a large experience, says: 
‘*T believe that in consequence of intermittent employment, there 
is a perceptible deterioration in the physical condition of the work- 
people—a disposition to become indifferent, slovenly, and caréless, 
when working short time.” 

It is, of course, impossible to say what proportion of those 





unemployed, or on short time, must be attributed directly to 
dumping. But, in the opinion of the manufacturers who have 
replied to our inquiry forms, dumping, during recent years, has 
been the principal cause of the loss of orders in the iron and steel 
trades, and we have been informed of a very large number of 
instances in which inability to compete with dumping quotations 
has been followed by short time, or the actual closing of depart- 
ments of the works. 

All the witnesses we have examined state that dumping has 
diminished profits. The importation of dumped goods has com- 
pelled manufacturers to produce on a very narrow margin of profit 
and sometimes at a loss with a view of keeping their men together. 
We are informed that, with very few exceptions, no steel works 
are making profits proportionate to the capital employed. This 
view is, at first sight, in conflict with the income tax returns, 
which are frequently quoted to show a great increase, during 
recent years, in income derived from iron and steel works. But 
there is general agreement amongst the witnesses we have 
examined that the income tax returns are absolutely fallacious as 
an index of the profits made in the iron and steel industry, 
Several important and representative firms also have been good 
enough to place at our disposal figures showing separately the 
profits derived from iron and steel and from collieries with which 
their iron and steel works are amalgamated. It appears from 
these figures that the large profits which appear in the income tax 
returns are principally due to the fact that special circumstances 
have operated in the case of iron and steel manufacturers owning 
and working collieries, and not to the prosperity of the iron and 
steel trade. In the returns made by firms of this description to 
the income tax authorities the two sources of profit are not 
separated. 

It is impossible to obtain reliable figures as to the amount of 
capital invested in the industry for a period of years, and estimates 
which have been made, owing to the changes which have taken 
place in connection with the amalgamation of works and fluctua- 
tions in the value of iron and steel stock, do not afford a very 
satisfactory basis for comparison. The difficulty of making an 
estimate is also increased by the fact that so many of these 
establishments own their own coal and iron mines, and, in some 
cases, carry their iron and steel into the most highly-finished stages 
of manufacture, as boilermaking and general engineering. Accord- 
ing to the United States census, the capital invested in the iron 
and steel trades of that country was 583 million dollars 
(122 million £) in 1900, as compared with 380 million dollars 
(79 million £) in 1890, and 235 million dollars (49 million £) in 1880 ; 
and, although such figures must be accepted with the greatest 
caution, there can be no doubt that they are, so far as they go, a 
useful index of the rapidity with which capital has flowed into that 
industry. In the United Kingdom, on the other hand, while it is 
impossible to make exact calculations, it is certain that the amount 
of working capital has considerably diminished, and all the wit- 
nesses we have examined maintain that prevailing conditions have 
caused a general feeling of uneasiness and insecurity very unfavour- 
able to the building of new works, the re-construction or extension 
of old works, and the introduction of modern improvements. 

With the evidence before us relating to other industries directly 
or indirectly connected with iron and steel, we find no advantages 
which, in any real sense, compensate for the disadvantages from 
which the iron and steel industry suffers through dumping. On 
the contrary, if we may judge from the replies to our inquiry 
forms, and other communications which have reached us, manufac- 
turers are alive to the danger of depending, in any way, upon 
dumped products. Many of them state that they are obliged to 
purchase such products when they are on the market, for other- 
wise they could not hold their own against their competitors. But 
they realise the danger of conducting their business on the basis of 
materials sold at artificially low prices. When the foreigners have 
captured the trade they fear that prices will be raised, and that 
they will be seriously handicapped in both the home and neutral 
markets. That this anticipation is well grounded is shown by 
the fact, stated by witnesses, that, after practically destroying the 
wire nail industry of this country, Germany and United States 
manufacturers have agreed on a price, at which wire nails should 
be sold here, of 15s. per ton above the price at which they are sold 
to any other country. When any branch of manufacture has been 
destroyed it is extremely difficult to re-establish it. Other manu- 
facturers feel, that unless drastic measures are taken at once, it 
will be their turn next to suffer from dumping. Manufacturers 
in many trades are naturally eager to know what will be proposed 
with regard to iron and steel, but we do not find anywhere any real 
appreciation of the advantages of dumping. 

We find, therefore, that dumping is of the most widespread 
character, and may, contrary to the view held by many, be 
profitable to the countries which practice it ; that, unless checked, 
it is likely to remain one of the permanent incidents of trade ; that 
it has already caused serious loss of employment and wages, 
diminished profits, and brought about a feeling of insecurity 
throughout the iron and steel industry ; and that there are no 
advantages to the consumers of dumped products, which, in the 
long run, can compensate for lasting injury to the iron and steel 
industry. 


The eighth and last feature deals with the remedy :— 

We have pointed out that, in the opinion of witnesses, and firms 
replying to our inquiry forms, there is no relation between such 
general causes as natural advantages, technical education, railway 
rates, and the cost of labour, and the phenomena associated with 
dumping, and the evidence shows that it is the high tariff system 
of foreign countries, combined with the British policy of free 
imports which is the principal strength of the export organisations 
of our rivals, 

In order to deal effectively with the conditions we have described 
it is necessary to curtail by the adoption of a tariff the advan- 
tage which our foreign rivals now enjoy in the British market. On 
the precise duties, however, which should be imposed, and the 
manner in which they should be arranged, the majority of the 
firms who responded to our inquiries are unwilling to express a 
definite opinion. The most frequent answer received to the 
question dealing with this point was that the duties to be suggested 
must depend upon the results of the careful examination of other 
trades and the general policy to be adopted by the country. Sug- 
gestions, when made, ranged from a moderate average duty of 
from 10 to 15 per cent. ad valorem to the adoption of a tariff based 
upon the tariffs of those countries with which we have to compete, 
and varied in individual cases. But there is a general consensus 
of opinion that whatever measures are ultimately suggested should 
be the result of careful calculation and business-like arrangement 
with a view to effectively securing the objects in view ; and the 
general view was that a moderate scale of duties would be found 
adequate. 

Effect on prices in the home market,—On this point the general 
opinion is that prices would certainly not rise to the extent of the 
duties, and that such rise as may take place would not be per- 
manent. The argument of manufacturers is that the importation 
of dumped goods hampers British enterprise ; that British works 
are employed far below their full capacity; and that, in the 
event of the imposition of duties, their production would be 
increased, 

Effect on continuity and security in the home trade.—Since the 
duties imposed would, it is assumed, be sufficient to remove the 
present causes of irregular working and insecurity, or, at any rate, 
greatly diminish their force, it follows that there would be a 
stronger disposition to invest capital in laying down new plant or 
building new works. 

Effect in promoting economies of production.—The general view is 
that, having secured the home market from dumping, greater 
continuity of working and, therefore, reduced costs would result. 
The domestic competition of manufacturers would then bring 
prices down, probably below their present level, 





Ejfect on employment and wages.—Greater continuity of working 
involves more continuous employment and increased earnings. At 
the same time the cost of labour per ton would decrease. 

Some manufacturers hold opinions at variance with those stated 
above, and maintain that prices would rise to the full amount of 
the duty, and remain at that level. But very few in proportion to 
the whole number take this view. The vast majority are strongly 
of opinion that a moderate tariff would not permanently raise 
prices. 

We are of opinion that the situation with regard to the iron and 
steel trades described in the foregoing report can be dealt with 
only by the combination of three principles in the arrangement of 
the British tariff. We think there should be three grades of 
tariff, viz., the general tariff, the preferential tariff, and the 
maximum tariff. 

The geneval tavi,—In inquiry form No. 1 we included a ques- 
tion pe eran for suggestions as to the reduction of the tariffs of 
foreign countries, which would enable British manufacturers to 
compete successfully in those countries. We received a large 
number of replies to this question, Of the manufacturers who 
made definite suggestions, many stated that what they desire is 
the abolition of existing tariffs. We think it should be understood 
that the United Kingdom will always be 7 to meet any 
country which will grant reciprocal treatment. In these circum- 
stances we are of opinion that a general tariff consisting of a low 
scale of duties is necessary, the object of which should be the in- 
crease of employment and the maintenance of fair conditions of 
competition with countries which grant reciprocal treatment to 
the Tnited Kingdom. 

The preferential tarifi.i—With a view to punting freer trade 
within the Empire, the general tariff should be subject to modi- 
fication in the case of the Colonies, We find in the replies to our 
inquiry forms, and in the evidence of witnesses, a strong and wide- 
spread appreciation of the benefits derived from the preferential 
tariffs of the Colonies. 

The maximum tarifi—A maximum tariff, consisting of com- 
paratively higher duties than those of the general tariff, will be 
necessary in the case of countries which shut out our goods by 
practically prohibitive duties and refuse to negotiate on the basis 
of fair and reciprocal treatment. 

Finally we have the general conclusions. 

Our inquiry has shown :— 

(1) That the iron and steel industry of this country has declined 
relatively to that of other countries. 

(2) That our export trade to foreign countries has diminished, 
while that to the Colonies has increased. 

(3) That, although our trade with the Colonies has increased, 
the colonial market is increasing much more rapidly, and that 
foreign countries are securing a growing proportion of this 
colonial trade. 

(4) That the relative decline of the British iron and steel 
industry is not due to any natural British disadvantages or want 
of skill and enterprise on the part either of British manufacturers 
or of British workmen. 

(5) That it is due to the fact that the manufacturers of the 
United States and Germany, having secured control of their home 
markets by means of high tariffs and an organised system for the 
regulation of their export trade, are in a position to dump their 
surplus products upon the British and other markets, irrespective 
of cost. 

(6) That the practice of dumping could not be carried on by 
foreign countries but for the British system of free imports. 

(7) That the British fiscal system should be revised in such a 
manner as to check this practice, to maintain, so far as possible, 
our export trade to foreign countries, and develop our colonial 
market and increase the employment of the working classes. 

(8) That these objects can be obtained by means of a system of 
tariffs arranged as follows :— 

(a) A general tariff, consisting of a low scale of duties for foreign 

countries which admit British wares on fair terms. 

(4) A preferential tariff, lower than the general tariff, for those 
of our Colonies which give adequate preference to British 
manufactures, and framed with a view to securing freer 
trade within the British Empire. 

(r) A maximum tariff, consisting of comparatively higher duties, 
but subject to reduction by negotiation to the level of the 
general tariff. 

The following provisional seale of duties for the general 
tariff, in the calculation of which due consideration has 
been given to the proportion of labour involved at all 
stages of manufacture, has been prepared as an indication 
of the nature of the scheme which may hereafter be re- 
commended for the iron and steel industry, when the 
inquiry into other trades and interests—including agri- 
culture**—has been completed. This provisional scale is 
concerned only with the iron and steel industry, as defined 
in paragraph 8 of the report, and in the classification in 
the appendix. The engineering, machinery, shipbuilding, 
and the hardware, hollow-ware and cutlery trades will be 
the subjects of subsequent reports. 

Range of duties ex- 
Description. press 
ad valorem rates, t 

BOON 55 nae Sapp Naas Ply es ct dae 

ge ee ree 5 per cent. 

Iron and steel :— Puddled bars, ingots, ) 
blooms, billets, slabs, sheet bars, tin-plate 
bars, or similar partly manufactured 
WEMRIIOM. cs ee) See, Sn ey 

Rails, sleepers, and fish-plates 

Girders, joists, and beams ... 2... 1.0... 

Bars, round, square, flat, and sections 
other than above enumerated 

A eer er a eee Ps 

Wire rods... eA WT eg treba? 

cg GE SR re Aer A ee Ee 

Sa Ness, sae cet ees are hey 

Nails, screws and rivets eet? 

Tires and axles 7. 2 [Dutios im no case 

Railway wheels and axles ... ... ...  ... wn ee 

Crucible steel and manufactures of iron vent 
and steel unenumerated PES eed d eked 

+ The duties are stated for convenience as ad valorem rates, without 
prejudice to the question whether the duties to be ultimately recoi- 
mended by the Commission will be ad valorem or specific. 


The report concludes with a voluminous appendix, the 
consideration of which we must reserve. 


- 6} per cent, 


4 per cent. 


7 
] 


0 per cent. 








INSTITUTION OF ELECTRICAL ENGINEERS.—The following are the 
names of the gentlemen who have been appointed by the Institu- 
tion as delegates to attend the International Electrical Congress to 
be held at St. Louis:~Mr. R, Kaye Gray, president ; Colonel 
R, E. Crompton, C.B., past-president; Professor John Perry, 
F.R.S., past-president ; Dr. R. T. Glazebrook, F.R.S., member of 
Council, and Mr. H. E. Harrison, B.Sc., B.A. Mr. W. Duddell 
will act as hon. secretary to the delegation. The two last-named 
gentlemen have previously served on the Council of the Institution. 
The Congress will open on Monday, September 12th, and will 
meet daily until Friday, the 16th. 





* An agricultural committee has been constituted, and has made con- 
siderable progress with its inquiry. 


LOOT REA. 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


AUSTRIA.—F. A. Brockuaus, 7, Kumpfgasse, Vienna. 
CHINA.—KELLY anp WALsH, LimitEp, Shanghai and Hong Kong. 
FRANCE.—Boyveau AND CHEVILLET, Rue de la Banque, Paris. 
GERMANY.—AsHER anv Co., 18, Unter den Linden, Berlin. 

F. A. Brocgnavs, Leipzic; A. Twertmever Leipsic. 
INDIA.—A. J. ComBripcE anv Co., Railway Bookstalls, Bombay. 
{TALY.—LogESCHER AND Co., 307, Corso, Rome; Booca Freres, Turin. 
JAPAN.—KELLY AND Watsu, Limitep, Yokohama. 

Z. P. Manuya AnD Co., 14, Nihonbashi Tori Sanchome, Tokyo. 
RUSSTA.—C. Ricksr, 14, Nevsky Prospect, St. Petersburg. 

g, AFRICA.—Ws. Dawson & Sons, Limrrep, 7, Sea-st. (Box 489), Capetown. 

Gorpon anv Gorcn, Long-street, Capetown. 

R. A. THompson AND Co., 33, Loop-street, Capetown. 

J. C. Juta anv Co., Capetown, Port Blizabeth, Johannesburg, 

Bast London, Gr hemeh , King Williamst Btellenb 

Hanpew House, Liuirep, Kimberley. 

ApAMs AND Co., Durban and Maritsburg. 
AUSTRALIA.—Gorpon anv Gorcu, Melbourne, Sydney, and Brisbane. 

R. A. THOMPSON AND Co., 180, Pitt-street, Sydney; Melbourne, 

Adelaide, and Brisbane. 

TURNER AND HENDERSON, Hunt-street, Sydney, 

NEW ZEALAND.—Upron anv Co., Auckland; Crata, J. W., Napier. . 
CANADA.—MontTreat News Co., 386 and 388, St. James-street, Montreal 

Toronto News Co., 42, Yonge-street, Toronto. 

UNITED STATES OF AMERICA.—InTEeRNationaL News Co., 88 and 85, 

Duane-street, New York ; Susscription News Co., Chicago. 
STRAITS SETTLEMENTS.—KELLy anp Watsu, Limitep, Singapore. 
CEYLON.—WusavaRTNa AND Co., Colombo. 
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an advertisement measures an inch or more, the charge is 10s. per inch. 
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edition, ALTERATIONS to standing advertisements should 
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each week. 

Letters relating to Advertisements and the pane ment of the 
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PUBLISHER’S NOTICES. 


*.* “THE ENGINEER” will in future be edited 
and published in its newly-built offices, No. 33, 
Norfolk-street, to which address all communica- 
tions for the Editor or Publisher should be sent, 
as of old. 


«” With this week's number is issued, as Supplements, a Two-page 


Drawing of the Engine and Boiler House, Hinksford Pumping 
Station, South Stapiords hive Water works. : and the Inder to 
Vol. NOVI. Every copy as issued by the Publisher includes 


( copies of these Supplements, and subscribers are requested to notify 
he fact should they not receive them, 


"6. oat any subscriber abroad should receive THE ENGINEER in an 
nanan or mutilated condition, he will oblige by giving prompt 
nformation of the fact to the Publisher, with the name of the 
Aq nt through whom the paper is obtained, 
i ple can be remedied by obtaining the paper direct from 
this office 


Such inconvenience, 
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TO CORRESPONDENTS. 


4a@r In order to avoid trouble and confusion we find it necessary 
dents that letters of ¢ addressed to the public, and intended 

for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 

47 All letters intended for insertion in Toe Encringger, or ating 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of y 

42” We cannot undertake to return drawings or manuscripts; we must, 
therefore, request correspondents to keep copies. 


py dee 





REPLIES. 


A. C. (Southampton).—Why not apply direct to the secretaries of the 
institutions, or call? They are both in Great George-street, West- 
minster. 

T. R. (Manchester).—Your design is already used by several makers. It 
is coming into popularity, but probably its extra expense is rather 
against it. 

H. C. (Oldham).—We do not know of any firm which takes apprentices 
now-a-days under the conditions you mention. You might try 
Fawcett, Preston and Co., of Liverpool, or Cammell, Laird and Co., of 
Birkenhead. The latter is the more likely to be of use to you if you 
wish to get to sea. 

A. H. (London).—The vessel to which you refer was the gunboat Water- 
witch, built in 1866 for the British Government. Her engines were 
described in THe Enoinger of November 2nd in that year, and some 
account of her trials was given in the previous issue. A paper by Mr. 
Barnaby on vessels propelled in this way will be found in the ‘‘ Pro- 
ceedings” of the Institution of Civil Engineers, vol. Ixxvii, p. J. 
There are several hydraulic lifeboats in use. 

Novice (Lincoln).—You had better consult some good books on the 
subject ; say, Robinson's or Bryan Donkin’s. (1) About 16 per cent. of 
the heat value of the fuel is converted into work—not all useful—about 
26 per cent. goes to the water jacket, and the remainder in the exhaust, 
&c. (2) Do you mean terminal pressure or mean back pressure ? The 
former is generally from 15 1b. to 25 Ib., the latter 5 Ib. to 10 Ib., 
depending on circumstances. (3) It would be difficult to say. Possibly 
anything from 1 per cent. up to 15 per cent. (4) We know of no com- 
pound oil or gas engine on the market, although Cressley’s, Clarke- 
Chapman, and others have experimented with them. 








MEETING NEXT WEEK. 
Socizry oF ENGINEERS.— Wednesday, July 27th, at 1.52 p.m. Visit to 
Messrs. Yarrow and Co.’s Shipbuilding and Engineering Works at 
Poplar. 








DEATH. 
On the 18th, at The Forest, Desford, Leicestershire, Taomas GuTTRIDGE, 
aged 46 years. Friends will please accept this, the only intimation. No 
cards. 
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THE TARIFF COMMISSION. 


Tue Tariff Commission, formed to carry out an 
inquiry which Mr. Chamberlain held to be not only 
desirable but necessary, having completed a portion 
of their work, published the result yesterday in the 
shape of a report on the iron and steel trade. No 
doubt this voluminous document will find its way 
complete into the hands of all those who are 
specially interested in the iron and steel trade of the 
world. But the purpose of the Committee in 
publishing it is much more far-reaching than this. 
Mr. Chamberlain’s object is not only to obtain 
information, but to utilise that information. It is 
obvious that the iron and steel makers of this 
country cannot alone do anything to help them- 
selves; assistance, if it is to be given at all, must 
come from the nation at large, and itis to the nation 
that the report is really intended to speak. For this 
reason, and because we have a multitude of readers 
who are only indirectly interested in the iron and 
steel trade, although they are deeply concerned 
with other forms of production and with trade in its 
various forms, that we publish in other pages the 
essential portions of the report. As we have ex- 
plained, much of the statistical information which it 
contains we have already published, and we do not 
reproduce this. The new matter we commend to 
the very careful consideration of our readers. 

The questions involved admit of being divided up 
into three sections or groups. First, we have to 
settle whether the iron and steel trades of this 
country are, or are not, flourishing. Secondly, 
assuming that they are not, we may ask, What 
is the cause of their decadence? And lastly 
comes the problem of finding a remedy. It is, 
of course, matter of common knowledge that Mr. 
Chamberlain holds that protection in some form 
supplies the best means of establishing national 
commercial prosperity. We do not propose now to 
deal with this point at all. In one word, we are 
not now writing about opinions, but about facts. 
The relative merits and demerits of free trade, fair 
trade, and protection have been, and no doubt will 
be for some time longer, very fully discussed in 
season and out of season all over not this country 
alone, but the civilised world; and we do not pro- 
pose to take part in the controversy at this time. 
The report is full of facts, and those who master 
the facts will find in them much that will cause 
misgiving and establish a desire to do something 
or get something done to improve trade con- 
ditions, not necessarily by any form of legislation. 





The Commissioners have collected an enormous 
amount of information, which they have thrown 
into the form of an appendix, which constitutes a 
bulky volume of close print, in which, among much 
other matter, are embodied the replies of hundreds 
of firms to the inquiries submitted to them 
by the Commission. The general tenor of all the 
replies is the same. Foreign competition is inflicting 
most serious injury on the home industries, and this 
not only directly, as by the sending of pig iron and 
billets to this country and our Colonies, but by doing 
the same thing with manufactured articles, such as 
tubes and wire. Facts and figures are given in 
profusion. We make a single quotation taken at 
haphazard. None of the firms or individuals sup- 
plying information are named; they are only distin- 
guished by numbers. The quotation runs as follows :— 
“Five years ago we supplied £1000 worth of steel 
forgings to a British shipbuilding firm for dredger 
work; we were paid then £19 per ton for the 
forgings, which had to stand the Admiralty test. 
Early this year a similar order was offered to us, 
the work being exactly the same as before, and we 
quoted £15 10s. per ton, which was the market 
price of the day. We did not get any portion of 
the order, but five forgings were bought in this 
country at £14 5s. per ton, which was practically the 
Sheffield price minus the carriage, and the remainder 
of the order—about 90 per cent. of it—went to 
Germany at £10 10s. per ton, delivered free British 
port.” 

That the iron and steel trades of this country are 
in a very unsatisfactory position the most ample 
evidence is supplied by this report. We do not 
think, indeed, that it will be possible for the most 
ardent member of Parliament, or the most bigotted 
political economist, to gainsay this fact. It may 
remain with such men to express the opinion that, 
after all, it does not much matter whether the iron 
and steel trades disappear or not. But, as we 
have said, we are not now handling opinions, but 
facts. Assuming, then, that it is impossible to 
dispute the decadence of a manufacture in which 
we were almost the other day pre-eminent, we may 
go on to consider what are the causes of the mis- 
chief. Unfortunately, the question cannot be 
handled with the same freedom from opinion as that 
which we have just discussed; yet even here we 
have an ample supply of facts. The reasons 
adduced are manifold, and, as might be anticipated, 
most complex, involving not only methods of manu- 
facture, but systems of trading. It does not appear 
that our competitors are able to undersell us 
because of any superiority in methods of manufac- 
ture; and, although labour in Germany is less 
costly than with us, in America it is dearer. A 
prominent feature of foreign competition is dumping, 
on which it will be seen the Commission have 
had muchtosay. The essential characteristic of dump- 
ing is that the producer suits his price to his market 
—within limits quite well understood—without much 
consideration for the ccst of production. Thus the 
German maker of billets sells them at one price in 
Germany and at another much lower in Great 
Britain. The principle involved is very simple. 
The more fully employed manufacturing plant is, 
the greater will be the turnover on the invested 
capital, and the smaller the cost of production. - A 
small mill, for example, might suffice to produce all 
the high-priced billets a manufacturer could sell in 
Germany; but a large mill might be needed to 
supply all the low-priced billets that could be sold 
in Great Britain. The big mill will pay better than 
the small mill. Furthermore, trade fluctuates. 
When demand is good, the whole product 
turned out by the mill running full time is 
absorbed in Germany ; but when demand slackens 
the mill must go on _ half-time, which, being 
disastrous, it is kept running full time; half 
the produce is sold in Germany at one price, the 
other half in England at another price. The net 
result is a profit instead of a loss. The facts are 
very clearly set forth in the reply of one witness. 
The additional cost due to running half-time instead 
of full time in his mills was for billets 15s. 6d. per 
ton, for bars £1 2s., and for plates £1 12s. per ton. 
He shows that by dumping one-half the product of 
a mill turning out 1000 tons per week, a profit of 
£750 a week might be made, whereas by making 
only 500 tons the profit would fall to £200 per week, 
the home prices being £7 and the dumping price 
£4 10s. per ton, while the cost of production was 
£5 per ton. About the general truth of such 
statements there can be no doubt whatever. 

It may possibly be urged that we, too, ought to 
dump. The answer is, however, that no country 
will accept our goods duty free. The tariff works 
both ways. It permits the manufacturer to get 
such a high price in his own country that he can 
undersell the British manufacturers. Whether, as 
we have said, this is or is not a disadvantage to 
Great Britain in general is a matter of opinion, 
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That it is disastrous to the iron and steel manufac- 
turer in particular, is not a matter of opinion but a 
definite indisputable fact. 


THE STRUCTURE OF HIGH-SPEED STEELS. 


ALTHOUGH high-speed steels have sprung into 
popularity with surprising suddenness; although 
much has been written about their use and some- 
thing about their manufacture; little has been 
heard as to the causes which give them their 
astonishing properties. We turn, therefore, with 
no small amount of interest to two papers which 
appear in the current Bulletin de la Société 
d’ Encouragement pour I’ Industrie Nationale, one by 
Monsieur le Chatelier and the other by Monsieur 
Osmond, which promise us some light on this subject. 
These gentlemen hold such an exalted position in 
the field of scientific metallurgy that we must give 
close attention to whatever they have to tell us. 

It is, then, disappointing to find that the explana- 
tions they offer are only tentative, and, in Monsieur 
Osmond’s case, not even based on actual commercial 
high-speed steel, which he has not examined, but 
only on specimens of chrome and tungsten steels, 
which he assumes to possess the same nature. We 
are far from saying that he isnot right in this assump- 
tion, since we can ask for no more capable judge of 
such matters; but it is impossible, when we 
remember the remarkable effect that minute quan- 
tities of certain ingredients have on alloys, not 
to regret that the examinations on which his theory 
is founded are not based on actual samples of such 
metals as are used daily in manufacturing works. 
However, leaving that to one side, the explanation 
Monsieur Osmond has to offer is simple and up to a 
certain point convincing. No new theory he tells us 
is required, only a slight addition to that of the 
hardening of ordinary carbon steel. ‘‘To render the 
general theory of carbon steels immediately applica- 
able, it is sufficient to take account of the fact that 
the separation of carbide during cooling and its 
corresponding solution during heating are rendered 
difficult by the presence of chromium, tungsten, 
or other substances.” Hence the changes in the 
constitution take place slowly, and we need not 
adopt such a sudden method of arresting them at 
any particular stage as when we plunge ordinary 
carbon steel into water. It is sufficient to cool the 
tungsten steel slowly to obtain the same end. Put in 
another way, whereas we must use powder and shot 
to stop the hare, we may roll a ball fast enough to 
strike the tortoise. If such an explanation as this 
on further examination should be proved to hold 
good, it is entirely admirable for its simplicity. It, 
too, may be taken to explain the extraordinary fact 
that such steels cut well at temperatures which 
would soften ordinary tool steels. The reason the 
latter fail is that at the temperature reached the 
particular condition obtaining at the instant they 
were petrified by being suddenly chilled is destroyed ; 
but with tungsten steels the brakes, so to speak, are 
hard on all the time. The change takes place 
slowly instead of rapidly, and, in place of the rapid 
softening at the edge which occurs with ordinary 
steel, a comparatively long period of subjection to 
the high temperature is necessary. This, combined 
with the fact that the changes do not. occur 
until a fairly elevated temperature has been reached, 
gives us an explanation of why high-speed steels 
will cut at a dark red heat. Monsieur le Chatelier 
tells us that such steels will stand 5 to 600 deg. 
Cent., ‘at least for a certain time,’ and that 
it requires the application of 700 deg. for an 
hour to soften them completely. We may add to 
this that Monsieur Osmond seems disposed to accept 
a suggestion of Monsieur le Chatelier’s that the high 
temperature that must be reached to restore the 
qualities of tungsten steels is due to the fact that 
at this point “austenite transforms itself into 
martensite,” and that hardening takes place instead 
of the softening to which one is habituated by 
ordinary carbon steels—a suggestive, if not a very 
satisfactory, explanation of their peculiar cutting 
properties. 

Whilst Monsieur Osmond has little or nothing to 
say about practical applications, Monsieur le Chatelier 
gives more attention to them than to questions of 
constitution. He urges, very rightly, a point which 
we believe has been thoroughly well grasped in this 
country, and which is testified to by the extra- 
ordinary success of British high-speed steels. It is, 
of course, the necessity for exactness in manufac. 
ture—exactness in the apportionment of the in- 
gredients and precision in the temperatures used in 
treatment, but he makes the curious reflection on the 
ease with which self-hardening steels are treated 
that it rather hinders progress, since that delicacy 
of manipulation, which he believes will some day be 
required when the highest duty is sought, is not 
now demanded. That is a point of view that will 
certainly not appeal to foremen and managers whose 





objection to the Taylor-White steel was that it 
could not be treated in their own shops, and whose 
preference for our English steels is that one may 
do pretty well what he wills with them, from not 
treating them at all to treating them badly, and 
they will still behave at least fairly well. We have 
ourselves subjected a well-known brand to such 
various tests as cooling in air, cooling in a blast, 
plunging in water from a high temperature, and 
hardening in oil, and it has not injured it, and we 
have taken a piece of the same steel from the centre 
of a square bar some 6ft. or 7ft. long, ground it to 
an angle, and used it without treatment at all; we 
have tried it wet and dry, and nearly red hot, and got 
equal results from it, and we think nearly all managers 
would agree with us that the ideal, from their point 
of view, is a steel of this order that they can hardly 
destroy by any treatment, and that can be used for any 
purpose. The former condition is nearly reached— 
the steel is not necessarily destroyed by bad treat- 
ment, but its highest results are not attained— 
but the latter is still far from attainment since 
no single steel is equally good for cast iron 
and steel. No brand, we believe we are right 
in saying, possibly with the exception of some drills, 
will do equally well on a casting as on a forging, 
on brittle cast iron as on ductile steel. That isa 
curious fact that would demand closer attention, if 
it were not that brands particularly suitable for each 
purpose are readily obtained. 


THE EDUCATION OF THE MINING ENGINEER. 


THE education of the mining and metallurgical 
engineer in this country is attracting the serious 
attention of those concerned with these professions, 
and of those who contemplate putting their sons 
into them. It is asserted that the students trained 
in London fail to obtain occupation in the best posts 
available in the mining districts of our own Colonies 
andelsewhere. Hincille lacrime. The Institution 
of Mining and Metallurgy, with an exemplary 
spirit of philanthropy, is using its influence to remedy 
the evil; and, we are informed, is adopting three 
courses, one providing post-graduate scholarships 
available for students of the Royal School of Mines to 
work in the best mines in South Africa and Western 
Australia, and so acquire a thorough knowledge of 
the practice of mining in those countries. This 
course was received with acclamation by everybody 
concerned, and the Institution was duly and 
deservedly congratulated on this eminently useful 
move in the right direction. The second course 
the Institution is pursuing is associating itself with 
the re-organisation of the Royal School of Mines, 
and this may or may not be satisfactory ; the mem- 
bership is very mixed, is not wholly sympathetic with 
the Royal School of Mines, and judging from the 
quality of the matter and the style of production of 
some of the paper printed in the “Transactions,”’ 
the Institution as a body does not seem to exercise 
much discrimination between the good, the bad, or 
the indifferent. So that if the same members who 
have control over the ‘“ Transactions’’ also have 
charge of the negotiations relating to the Royal 
School of Mines the result may not be altogether 
satisfactory. The third course to be followed by the 
Institution for the betterment of the student is the 
application of the much talked of Bessemer 
Memorial Fund to the establishment of practical 
metallurgical laboratories, and here difficulties have 
apparently arisen as to what sort of laboratories 
should be established, and for what purpose they 
should be used. 

Should the laboratories have specimens of all 
apparatus ever devised, should it have only a selec- 
tion, should it embrace all metals except iron and its 
descendants, or should it be devoted to the fates of 
one or a few metals? Should the appliances be 
small, medium, or the full size encountered in 
actual practice? Should the laboratory be for 
purely educational purposes or for research, and 
should outside investigations be accepted, or should 
the laboratory take the form of a testing works? 
These are amongst the difficulties to be faced. The 
Institution has turned to its members, and to a 
certain extent to the public at large, for advice in 
the matter, and the result of this appeal has recently 
been published in a small volume, which contains a 
paper entitled “The Equipment of Laboratories for 
Advanced Teaching and Research in the Mineral 
Industries,’ with a discussion, and _ thirty-seven 
people have contributed their opinions, advice, 
and recommendations. A few realise that the object 
of a college training is simply to render a student 
more capable than he otherwise might be for the 
reception and appreciation of the subsequent special 
knowledge he will encounter in any path of life he 
may follow. The ideal college training for a mining 
student should render him capable of readily adapt- 
ing himself to any branch of mining, and the same 
may he said of metallurgy. Having this general 
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training, he could then specialise in any direction he 
liked. Appropriate models, Xc., to demonstrate the 
principles and illustrate the applications should 
he provided. But we have no sympathy with the 
glorified kindergarten, or “ Dotheboy’s Hall” systein 
ulvocated by some of the American professors and 
the budding professors of Birmingham. We refer 
to this volume elsewhere; from it we might be led 
to think that mining education had been utterly 
neglected in this country; but is that so? The 
numerous eminent men who have graduated in the 
Royal School of Mines prove the contrary. In fact, 
judging from the way these gentlemen have 
acquitted themselves in all quarters of the globe, 
we may assume that the curriculum of the original 
Royal School of Mines was one well suited for the 
thorough training of the mining or metallurgical 
man. The Royal School of Mines, owing to su))- 
mergence in the general scientific establishment at 
South Kensington under unsympathetic control has 
suffered very considerably as we know, and as 
Messrs. Speak, Collins, and Rickard indicate in the 
discussion of this paper. But might it not be well for 
the Institution of Mining and Metallurgy and for 
the authorities to consider the re-establishment 
of the Royal School of Mines on the old lines, 
bringing the courses up to date, and including a goo: 
course of mechanical engineering, to meet the re- 
quirements of the day. It might also be appropriate 
to consider some sort of affiliation with the Camborne 
School of Mines, with its own private mine. We 
think that were such a system introduced there 
would be no more complaint of the Royal School oi 
Mines men not getting proper employment. 





PIG TRON WARRANTS. 


A scHEME for the establishment of a new pig iron 
warrant has been discussed in interested circles in Scot 
land for some time past, and it has now been decided 
upon by a majority of the firms engaged in the pig iron 
branch on the Glasgow market. It would seem that the 
main object in view is to revive speculation in warrants, 
although the pig iron stock, which was formerly held in 
quantities which at times exceeded one million tons, is ci 
comparatively little importance at the present moment. 
In fact, Scotch warrant stock is so insignificant that it 
is no longer a means of speculation, and the Glasgow Piy 
Iron Trade Association has therefore deemed it desirabl: 
to look further afield in the hope of cultivating an additiona! 
branch of business. It is understood that the London Meta! 
Exchange declined to accept the project as put forward 
by the Scotch Association some time ago, and it has yet 
to be shown whether the former will agree to the new 
scheme which has been approved at Glasgow, although 
not by all the members of the Association. If the pro 
posal should eventually be acceptable to the London 
firms, it will naturally strengthen the hands of the Scotch 
brokers, but at the same time the scheme, regarded from 
the standpoint of the relation borne by the total imports 
of pig iron to the total home production, and the possible 
output in Great Britain, does not appear to have any 
prospect, as far as can be seen at present, of bringing 
about drastic effects upon the iron trade of the country. 
The proposal takes the shape of the introduction of a 
new form of warrant for what is termed the new stan 
dard foundry pig iron. The form of contract will not 
interfere with the existing form of contract, and ‘it 
excludes hematite entirely from consideration. It allows 
of dealings being undertaken in all classes of iron, both 
of foreign and home production, provided that they reach 
the standard fixed for foundry pig, and as foreign pig is 
given the first position, it is not difficult to see the direc- 
tion in which the wind has been blowing in Scotland. 
Before, however, any classes of iron are admitted as 
standard foundry pig, they will be subject to analysis, 
and it is also probable that the experience will be 
requisitioned of founders who have used the particular 
iron for some time past. At present iron from the 
United States is largely sold by analysis, and it is not 
intended to admit under the new standard contract an 
iron which fails to comply with the conditions set 
forth in the form of contract. The latter stipu- 
lates the minimum percentages for silicon, phos- 
phorus, and sulphur, in order that buyers may be 
safeguarded against the supply of iron of inferior quality. 
The Association has left it to the option of buyers and 
sellers of warrants to determine at the time of the trans- 
action whether delivery shall be effected in standard foundry 
warrants, Cleveland warrants, or Scotch warrants, the 
difference in prices being adjusted by a reduction 01 
increase as the case may be. It has already been stated 
that the principal object of introducing standard foundry 
pig warrants is to revive speculation, but it seems as if 
this speculation is solely intended to promote the impor- 
tation of foreign iron from the United States and Canada, 
to say nothing of Germany. It is certain that were it 
not for the large surplus production in the United States. 
combined with the inland prices there obtainable owing to 
the operation of the Protectionist tariff, we should not at 
present be receiving pig iron from that country at the low 
prices at which it is offered as compared with British pig 
iron. But how will prices stand when American and 
other foreign iron is converted, as is in contemplation, 
into warrants? The prices will naturally be advanced, 
and will probably be increased to the level which nearly 
corresponds with the quotations for equivalent qualities 
of Scotch or English iron. It will not be the 
foreign producers who will benefit by enhanced prices 
because they are only too willing to dispose of 
surplus production at any price obtainable, The shippers 
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or importers alone stand to gain from the new system, 
provided that buyers can be induced to accept standard 
foundry pig iron warrants without knowing, except that 
the iron is certified to fulfil certain conditions, the kind 
of iron which they are to receive until application is made 
for « delivery order. -It is this indetinite state of affairs 
which may tend to hold the new scheme in check. But, 
after all, the new departure in warrants, even if it finds 
yeady co-operation on the part of the members of the 
London Metal Exchange, is not of vital importance to 
the iron trade of Great Britain. In round figures, the 
total imports of pig and puddled iron, which advanced 
from 181,000 tons in 1900 to 198,000 tons in 1901 and 
297,000 tons in 1902, declined to 136,000 tons in 1903, 
while for the first’six months of the present year the 
imports have only reached 69,000 tons, or slightly more 
than half of the total for last year. If the Scotch Pig 
Iron Trade Association wishes to bring about a further 
reduction in the imports of foreign pig iron, it has cer- 
tainly adopted the most likely measure to accomplish 
that result. 


TRAMWAY COMPANIES AND ROADWAY REPAIRS. 


\ curIOUs point recently arose between the Corporation 
of Norwich and the company which is working the 
tramways in that city. The special Act authorising the 
working of the trams by a company provided that not 
only should the company keep in repair the roadway 
between the rails and for 18in. outside each rail, and 
the space between two lines of rails, provided these 
were not more than 4ft. apart, but the company was 
further made liable for maintaining and keeping in good 
repair the “junction of the paving laid and maintained 
by the company, and the surface laid and maintained by 
the Corporation.” The Act further provided that if after 
due notice the company did not do the necessary work to 
the satisfaction of the Corporation, the latter might take 
the work in hand and charge the cost to the company. 
Now, it happened that dangerous wear did take place in 
different parts of Norwich, along the junction between the 
macadam of the streets and the paving of the tramlines. 
The Corporation gave notice to the tramway company to 
repair. The company refused, and the Corporation there- 
upon carried out the work and sued the company for the 
money. The Corporation's officials were farseeing when 
they had this repairing clause putin the Act, and the tram- 
way company appears to have overlooked its significance. 
The company imagined that if it renewed the granite setts, 
wood blocks, or other material from time to time, as they 
wore away or sank below their proper level, that it was ful- 
filling its obligation. The Court held differently. It decided 
that the proper interpretation of the clause was that the 
company was liable to keep both surfaces—macadam and 
setts—in such repair, just where the junction came, that 
there should never be any difference in level, but always 
a continuous and smooth surface. It could hardly be 
conceived that the Court, having regard to the terms of 
the clause, should decide otherwise. It is well known 
that the wearing qualities of granite setts and mac- 
adamised surfaces differ considerably. The borough 
cugineer, indeed, stated in his evidence that the two 
periods of wear were twenty years and four years respec- 
tively. The ordinary tramways clause provides for the 
keeping in repair of the setts. The special clause in the 
Norwich Act required something besides this—namely, 
repairs at the junction. This could, in our opinion, only 
mean the making good in the neighbourhood of the joint 
the damage done to a roadway by vehicles, such damage 
being largely due to the fact that there are wearing 
surfaces of different hardnesses placed side by side. 
This damage would not occur to anything like the same 
extent were the tramway not there, and this, no doubt, 
is the reason why the clause was allowed by the Parlia- 
mentary Committees to get into the Norwich Act. At the 
same time, it should not be lost sight of that a tramway 
company does not want 18in. of setts outside its rails. 
Wood blocks all over the surface would suit it better. This 
Norwich clause, therefore, places an additional burden on 
the company working the trams at that place, and in 
future companies will do well in similar instances to 
protect themselves in this matter. 


A MUNICIPAL SPECIFICATION. 

Ir has just come to our knowledge that a specification 
which we cannot consider other than grossly unfair to 
British machine-tool makers has been drawn up by the 
engineer to the Preston tramways. Briefly the facts are 
that the Tramways Department of the county borough of 
Preston require some machine tools and accessories for 
their power station. For these a specification and form 
of tender were drawn up in the usual way. They cover 
some nineteen sections, many of which are for single 
tools, and some of which are in the usual form 
for open tenders. Others, however—and it is to 
these that we object —specify American machines. 
Amongst them appear the following:—A Hendey- 
Norton screw-cutting lathe, a Warner and Swasey 
geared friction head forming lathe, a Hendey pillar 
shaper, a Barnes drilling machine, a wet twist drill 
grinder of the “American” or “New Yankee” type, 
and a number of Starrett’s, Brown and Sharpe's, 
Armstrong, &e., gauges and tools. These iachines 
would represent altogether probably half, if not more, 
ot the whole value of the contract. It is diffi- 
cult to write calmly of such a specification. There 
1S amongst these American items not a_ single 
inachine, and searcely an accessory, that could not be 
equally well supplied by British manufacturers. We 
may even go further and say that every machine could 
have been bought equally well, and possibly for less 
money, in Lancashire, and we are fully persuaded that it 
would be better when bought. We do not know whether 
the ratepayers of Preston are. made aware of the fact 
that it is proposed to send their money to America at a 
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time when the very trades affected by a contract like 
this are short of work. But it is tous quite inconceivable 
that it should be so, for we cannot believe that they would 
have so little patriotism, so little belief in home manu- 
facturers, and above all, so little care of their own pockets 
as to permit the publication of such a specification with- 
out a protest sufficiently strong to compel its withdrawal. 








AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 

American blast-furnace plant.—At the new Adrian furnace 
plant, U.S.A., the stock yard is served by four timber 
trestles, and the coke is delivered into two steel bins, of 
200 tons capacity each, from which it is drawn directly into 
the charging skips. The furnace is 80ft. high, and has a bosh 
diameter of 19ft. 6in., 12ft. at the hearth, 13ft. at the stock 
line, and a bell diameter of 9ft. From the height of the 
stack and the bosh diameter it will be seen that the stack has 
been given more slope than has been the late practice, this 
height and slope having given the best results in the use of 
fine ores, The top is of the Kennedy enclosed type, without 
explosion doors, and the bell is operated by hydraulic cylin- 
ders, filled with oil. The furnace is of hearth jacket construc- 
tion, and has two dust catchers. There are twelve tuyeres. 
The slag is run into a pit outside of the casting-house, where 
it is granulated, and then loaded into railway wagons. The 
four hot-blast stoves are 80ft. high, 22ft. diameter, of the 
Kennedy type, with central combustion chamber and Ken- 
nedy chimney valve connections. Tke central stack for the 
stoves and boilers is 175ft. high. The blowing engines are of 
the vertical long cross-head type, simple, non-condensing ; 
they have the steam cylinders below the cross-head and the 
air cylinders above. The diameter of the steam cylinders is 
44in., while the air cylinders are 84in. in diameter. The 
stroke is 60in. Thus at 42 revolutions per minute each 
machine will deliver about 16,000 cubic feet of free air per 
minute, at 25lb. above atmospheric pressure. The air valves 
are of the Kennedy horizontal piston type, both inlet and 
outlet valves being double-ported and 24in. in diameter. The 
inlet valve has asimple harmonic action, but the outlet valve 
mechanism is so arranged as to give quick opening at the 
moment of delivery and to ensure a long pause on the return 
stroke. The whole valve system is operated from the lay 
shaft by gearing from the main engine shaft. Steam is 
supplied by five Cahall water-tube boilers, of 500 horse-power, 
with Kennedy gas-burners. 

Heavy train service.—The monster Mallet duplex com- 
pound locomotive just completed for the Baltimore and 
Ohio Railroad, is some 50 tons heavier than the previous 
‘heaviest engine in the world.’”’ It has a weight of about 
150 English tons, without tender, and is carried on two sets 
of driving wheels, with six wheels in each group. The 
wheels are 4ft. 8in.diameter, and those of the rear group— 
in rigid frames—are driven by high-pressure cylinders 20in. 
by 32in.; the wheels of the front group—in a steam bogie 
are driven by low-pressure cylinders 32in. by 32in. It is 
intended to operate on a mountain division about 100 miles 
long, with gradients of 1 in 400 to 1 in 100, some of the 
latter being four and seven miles long, with curves of 630ft. 
radius. Up these gradients the engine is designed to haul 
coal trains of 2200 tons, made of steel coal wagons of 50 tons 
capacity. The speed with this load will be from 10 to 12 
miles an hour. With an eight-coupled bank engine the 
train will be increased to 3215 tons. At present the coal 
trains over this division weigh about 2000 tons, and are 
hauled by two eight-coupled engines, with cylinders 22in. by 
28in., and driving wheels 4ft. 8in. diameter. 
weigh, with their tenders, about 336 tons, and have a total 
tractive power of 40 tons. 
with its tender, about 238 tons, and has a tractive powér of 
35 tons when working compound or 42 tons when working 
simple. The train loads above mentioned are to be hauled 
when the engine is working compound. This great engine, 





the striking features of the International Exhibition at St. 
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PUMPING PLANT FOR A FLOATING DOCK. 





THE whole pumping plant, including steam engines, 
centrifugal pumps and shafting, for a large floating dock 
which has recently been constructed in Japan for Kobe 
Harbour, to the designs of Messrs. Clark and Standfield, of 
11, Victoria-street, Westminster, has been supplied by 
Messrs. W. H. Allen, Son and Co., Limited, of Queen’s 
Engineering Works, Bedford. Seven complete sets of 
engines and pumps have been built, and it was specified that 
six of these working together should be capable of discharging 
11,000 tons of water against a head of 24ft.—including 
That is, each pump should be 
capable of discharging at the rate of 2500 galions per minute 
against a total head of 24ft. 

The engines and pumps, which are of the ordinary centri- 
fugal type, are direct coupled through a length of shafting, 
the latter being placed vertical, so that the engine crank 
revolves in a horizontal plane. The engines are of the two- 
cylinder horizontal compound type, with cylinders Tin. and 
12in. by 7in., the high and low-pressure cylinders being 
placed at right angles and driving on to the same crank 
pin; the speed is 270 revolutions per minute. As will be 

















CENTRIFUGAL PUMP 


seen from the accompanying engravings, the two trunks 
containing the cyiindrical guides for the crossheads are 
formed complete in one casting, together with the main 
bearings and crank chamber. The extremities of the trunk 
are accurately faced to receive the corresponding faced ends 
of the cylinders to which they are securely bolted. 

The pistons are of the solid block type and are of forged 
steel. The cylinders are of a specially hard and tough 
mixture of close-grained cast iron, having a tensile strength 
of 15 to 18 tons per square inch. All working parts, including 
the piston-rods, crank shaft, crossheads, connecting-rods, 
valve rods, and excentric-rods are of the best forged steel, 
the crossheads being forged solid with the piston-rods. All 
the main bearings and connecting-rod and crosshead bearings 
are of gun-metal, with forged steel caps, the main bearing 
brasses and crank-pin brasses being lined with white metal. 

The valves are both of the solid piston type, of cast iron, 
without packing rings, and are easily renewable. They are 
each driven in the usual manner from two excentrics securely 
keyed to the crank shaft above the crank case, the valve rods 
being carried by a bracket fitted with a square gun-metal 
bush, in which slides a corresponding square on the valve 
spindle. 

Governing is effected by means of a Pickering governor, 
situated between the gun-metal stop valve and the valve 
chest, and driven by a belt from the engine shaft. The high- 
pressure valve receives steam at the centre, exhausting over 
the outer edges, the steam being conveyed to the low-pressure 
cylinder by a copper pipe. The low-pressure valve receives 
steam at the outer edges, and exhausts from the centre into 
the atmosphere through an exhaust head, 
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The engines are provided with all the usual accessories in 
the way of relief valves, drains, indicator gear, &c., and the 
glands are packed with a fibrous metallic packing of Messrs. 
Allen’s manufacture. The lubrication of the working parts 
is effected from a central oil tank. 

As stated above, the pumps are of Messrs. Allen's ordinary 








half-coupling, formed in one with the spindle, for bolting to 
the connecting lengths of shafting between the pump and the 
engine. The impeller is of gun-metal, securely keyed to the 
pump spindle, and is machined all over the exterior, in order 
to reduce skin friction to a minimum. 

The crank shaft of the engine is attached to the top of the 
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STEAM PUMPS FOR KOBE FLOATING DOCK 


centrifugal type, the suction opening being 15in. in diameter { vertical pump shafts through a flexible coupling, immediately 
and the delivery pipe 12in. The pump cases are of cast iron, | below which—that, is, at the top of the pump shafts—is a 
in two halves, bolted together round the outer periphery. | specially-designed ball thrust bearing, arranged so as to 
The pumps are placed with the spindles vertical, the latter | relieve the engine shaft of all the weight of the vertical 
being of naval bronze, and provided at the upper end with a! shafting and of the pump impeller, The fixed portion of 
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this ball-bearing is securely bolted to the engine deck, and ig 
provided with a water-tight gland where the shaft passes 
through the deck. 

The official trials of this machinery were carried out in the 
testing department of Messrs. Allen’s works in Bedford. 
The arrangements were, we are informed, as follows :—Hach 
engine was in turn placed upon the engine-testing bed over a 
capacious tank situated below the floor level. At the bottom 
of this tank was placed one of the centrifugal pumps which 
was coupled up to the engine. The pump was arranged to 
draw water from the tank in which it was placed, and to 
deliver it through a length of piping fitted with a large sluice 
valve into an adjacent tank. This latter tank was provided 
with a large and carefully-constructed rectangular weir, hy 
means of which the pump discharge was measured; the 
water level above the weir being measured by means of a 
float and scale, the water flowing back over the weir into the 
first tank. The head against which the pump delivered was 
easily adjusted by means of the sluice valve in the delivery 
pipe, the total head being ascertained from mercury gauges 
fitted, one on the delivery and one on the suction side of the 
pump. The weir gauge was provided with an effective 
arrangement of baffles to eliminate all errors due to turbu- 
lence in the weir. Each engine was run on full load for a 
period of six hours in the presence of the inspecting engineer, 
the following being the results of one of these official 
tests :-— 

Stcam pressure .. 

Speed ofengine.. .. .. 

Indicated horse-power .. 
Discharge from pump 

ME cas. Saath regs eat hos 

Effective horse-power in raising 

water eee eee ey ee 

Overall efficiency Be 

Steam consumption.. .. .. .. 

Feed water per indicated horse- 

power per hour, non-condensing 27-0 Ib, 


140 lb. per square inch. 
270 revolutions per minute. 


2500 gallons per minute, 
24ft. 
18-2 


58 per cent, 
930 lb. per hour, 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions wy our 
correspondents.) 


THE CARE AND USAGE OF BELTS, 

Sir,—A lecturer in the United States, in speaking of belting, 
said ‘‘ what we do not know about belting far exceeds our know- 
ledge of the subject.” When one inquires into the usage of belts 
it is surprising to find how varied are the opinions and how smal! 
the ‘“‘knowledge of the subject.” tis safe to assert that very few, 
ter’ y not 10 percent. of the belt users in this country, give their 
velts the amount of attention and care that should be expended on 
them. It is only when a belt gives trouble that it calls for atten 
tion, and the trouble may arise through bad lacing, unevenness of 
the hide used, or through lack of a nutrient dressing. 

For some time past I have come into ‘‘acquaintance " with many 
belts, and have occasionally made a few notes more or less instruc- 
tive, but to me always interesting. 1 speak more particularly of 
leather belts, as they are more largely in use, but to a great extent 
these notes apply to all kinds of belting. The life of a belt, to a 
very large extent, depends on ‘‘luck.” A good leather belt will 
‘last a lifetime,” if properly cared for, but instances of this proper 
care are rare. Americans—U.S.—have made belts a study, and 
use them differently and value them more than we do in the 
United Kingdom. 

In the States, for instance, as a general rule, the hair side is 
next the pulley, while here the reverse is the case. It is known 
that the strength of the belt is in the hair side, and it is also 
known in the States that a belt is less likely to slip if run in this 
way, the hair side offering more resistance naturally than the 
flesh side, but it is held, with a show of reason, that this method 
will wear a belt out sooner. The Americans, however, go for 
results. They calculate that a belt should deliver so much power, 
and they aim to get as near to that calculation as possible. Tle 
saving in wasted power more than compensates for the quicker 
wear of belt, 

Again, if we examine a number of leather belts that have been 
in use for some time under the English system of driving, with the 
flesh side next the pulley, it will be found that in the majority of 
cases the outer, or hair, side is full of cracks from the constant 
working over the pulley curves. This has considerably weakened 
these belts ; whereas in a belt worked the reverse way, the flesh 
side, having more elasticity, is not so likely to crack from the cur- 
vatures, although in both instances a suitable dressing weuld 
minimise the trouble. 
Slip and friction load are items of expense in a factory that 
are rarely appreciated, because there is a lack of opportunity for 
contrasting experience. A master will assure you that he has no 
appreciable slip with his belts ; but, get among the men, and you 
will hear a vastly different tale. In twoinstances this has occurred 
to me quite accidentally, as in my desire to gain information I was 
talking to some workmen on ‘‘belt troubles” and was told that 
‘*there was a terrible lot of slip” in factories, of which previously 
the masters had assured me to the contrary. 
Several factories use belts much wider than necessary to cope 
with this waste of power, and in cases of very short centres I have 
known a ‘‘ creeper” or second belt overlaying the first used for the 
same purpose. These devices no doubt reduce the slip, but it is 
questionable whether there is not an expenditure of energy which 
discounts the saving of slip, and to which must be added the 
greater cost of the belt and the heavier bearings and pulleys 
necessary to carry it. 
Every engineer will agree that the ideal drive is one that takes 
the strain off the bearings and gives a greater arc of contact with 
the pulleys—in short, a slack or easy belt. Such a belt not only 
conforms to the theory of a perfect drive, but it is in every way 
more economical, 
In conformity with this theory, Professor Carpenter, of Sibley 
Coliege, Cornell University, New York, carried out a series of 
tests, which he published five years ago in the Journal of 
Engineering of that College. His tests were made on the College 
belt-testing machines, and were designed to show the power 
supplied, the power delivered, the tension, contact and slip, under 
usual working conditions. Belts were specially prepared to allow 
of slack running, and, in contrast to these, similar belts, not 
treated in any way, were run under varying tensions, The belts 
were 4in. single leather run at a speed of 4500ft. per minute. 
The extremes of his tests showed that belts at the highest 
initial tension of 8241b. per inch of width gave an are of contact 
of 1854deg., and delivered 40 horse-power, while the slack, pliable 
belt—treated—with only 5 lb, tension per inch of width, gave an 
are of contact of 212deg., and delivered 53} horse-power, or, in 
— words, nearly 35 per cent. more horse-power than the tight 
elt, 
These experiments are, no doubt, unique and interesting, and go 
to establish the theory, as sound practice, that the slacker the 
belt the more the power. A few months ago these experiments 
received acurious practical corroboration from a large grain mill in 
Buffalo, which made a report, interesting to engineers, that whereas 
three years ago, with a tight belt, 24in. wide, at an angle of 
45 deg., from a 12ft. pulley to a 9ft. pulley, with 18ft. centres, at a 
speed of 4662ft. per minute, they were doing 225 horse-power, now, 
with the same belt slack, they were carrying 335 horse-power, or a 
gain of 110 horse-power, and had no trouble from slipping. 











Too little value is put on the belt in most factories and works in 
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this country, and I claim that if a little more attention were paid 
to this important medium between the supply of power and the 
result, a greater saving could be effected and the output be 
materially increased without extra cost—an important item in these 
days of competition, ; 

Slip, which is one of the greatest annoyances to the engineer, 
is largely brought about by want of knowledge and by use of bad 
dressings. Belts are frequently tightened excessively, till, in fact, 
it is impossible to draw them any tighter to try and overcome the 
slip. In his book on “Belt Driving,” Halliday says :—‘‘ A glazed 
surface will not drive so well as one which is unglazed.” ‘In all 
cases the fact remains that there is a point beyond which further 
straining not only does not only give further driving power, but 
actually lessens it—to say nething of the injury to belt, to fasten- 
ings, and to bearings.” ‘‘ Of all the ways by which a belt may be 
made to drive more, giving a greater tension may be regarded as 


the poorest.” ‘Give it more are of contact ; give it better pulley 
surface ; run it faster; do almost anything except increase its 
tension.” Asa natural co uence, the more tension on the belt 


the more the friction load and strain on the bearings, If you can 
save an initial tension of, say, 300 Ib., on a 6in, belt, you have that 
much more power at your disposal for output. 

| met an engineer a few days ago whose supply equalled 80 horse- 
power, but he calculated that he lost 37 horse-power in friction 
joad, Another showed me some lathes used in heavy cutting, 
where the belt, although strained excessively tight, would drag 
over the driven pulley without turning it when the load was put 
on, Another had a 24in, belt driving vertically on pulleys with 
about 25ft. centre. This belt, again as tight as possible, was con- 
stantly giving trouble by slipping. In another case, a large fan 
{ift. in diameter was being driven by a belt of single leather 2}in. 
wide, with enormous waste by slipping. 

In making inquiries as to what the various belt users put upon 

their belts in the nature of a dressing the answers are just as 
varied. ‘‘ Nothing,” says one man, ‘‘I do not believe in putting 
anything on my belts, and they never want it.” Another told me 
that he “‘had tons of leather belting running in his works, and 
once a year, when they shut down for a week, he had the belts all 
cleaned and coated with mutton fat, which, at the end of the 
week, was wiped off and work resumed.” Again, another old man 
pointed to an equally old belt, which he said “‘he scrubbed with 
hot water and soap once a month and then oiled it before it was 
quite dry.” 
Frequently so little care is taken of the belts that it will be 
found a ‘‘ dressing” is used peculiar to the factory. Thus, in a 
laundry a belt will frequently get a rub with a bar of yellow soap, 
and in a printing office a dab of printer’s ink will be put on to a 
slipping belt. Others use various oils ; some, oil and resin; and 
in one case whenever slip was noticed, a lump of resin was dropped 
in between the pulley and the belt, ‘‘ where it was crushed and 
distributed.” 

Few seem to realise that a belt should have suppleness and 
adaptability to the pulleys. Good results cannot be obtained from 
dry, hard, and glazed belts, and it may be added that the 
pliability obtained through the use of crude oils is not of much 
advantage, apart from deterioration of the belt. 

It is not always the slip that is known that measures the waste 
of power, but, unfortunately, in a factories the amount of slip 
is not by any means known. In one large factory in London I was 
told by the engineer that he ‘‘ preferred 25, or even 30, per cent. 
of slip, and would aim to secure this rather than risk breaking his 
machine by stopping it.” 

Could the wasted power represented in preventable slip, friction 
load, and initial tension be totalled it would make many a pro- 
prietor open his eyes to the existence of a drain on his pocket that 
he would at once, as a business man, strive to minimise. 

Chiswick, July, Epwin HAVILAND. 





THE PARIS BOILER EXPLOSION. 


Sin,—Although the entrance of a little water into a furnace 
would do small harm, as you say in your leading article last week, 
it is quite possible that a gas explosion might explain the origin of 
the catastrophe, 

Several years ago I was engaged in an engineering works in the 
Midlands, A turnery was driven by a horizontal engine of 10 or 
12 horse-power supplied with steam by an egg-ended externally- 
fired boiler with a wheel draught, a large grate, and folding 
furnace doors, 

A smithy close by had the base of the boiler chimney in it, 
and against this was placed a hearth. At one time a hole was 
made into the chimney to take the smoke from the hearth. The 
plan did not answer, and the hole was stopped up with bricks, 
among which were chinks. 

One day steam dropped. I went to see why, and found the 
fireman absent, the damper down, and the fire caked. I raised 
the damper, broke up the fire, put on some coal, and came away. 

I had not gone two yards when their was a tremendous explo- 
sion, the doors were forced open, and the fire blown about the yard. 
The men in the smithy rushed out. At first we all thought the 
boiler had exploded, but there was no steam; gas had been 
ignited in the flues by a flame from the smiths’ hearth drawn 
through the chinks. The loose bricks were blown out, but, I am 
happy to say, that no one was hurt. The bricks were properly 
put in, and there was no more trouble. 

Is it not likely that just the same thing may have happened in 
the Paris locomotive—gas accumulated in the fire-box, the 
chimney damper probably being shut, then ignition took place! 
The engine was lifted, as mentioned, and the boiler burst. Why, 
I shall not pretend to say. E. J 

Llangollen, July 18th. 


Sin,—I have read with interest the account and various 
surmises respecting the explosion of the locomotive boiler, on the 
ith inst., at the Gare St. Lazare, Paris. 

The Le Genie Civil has propounded a theory to cause the boiler 
to be torn from the underframe and ‘precipitated into the air, sub- 
sequently to explode, due to some sudden increase in pressure, 
even after the boiler and fire had separated, which is natural to 
suppose, after an explosion had taken place in fire-box, 

This suggestion must seem strange to a great many, as the 
accepted belief, I understand, is that the pressure in a boiler will 
not rise without an increase in temperature of that portion where 
combustion takes place. 

| should like to make a suggestion, which I think is feasible, 
ind as it-is a sort of compromise in the Le Genie Civil theory, 
there may be some truth in it. 

The locomotive in question was standing by waiting its turn, 

which was not to come for an hour afterwards ; it is natural to 
suppose that the fireman would have banked his fire with coal, 
ready to break away when wanted, and that coal would take some 
time to become thoroughly heated through. Now, suppose some 
highly explosive substance, such as gun-cotton or other powerful 
agent, had become mixed with the coal, and so been shovelled 
into the fire-box, is it not feasible that when the coal became 
heated through this might have exploded, and so caused the boiler 
to leave the frame and also to explode, due to the violent shock on 
the shell caused by the first explosion / 
_ This may appear rather a wild suggestion, but I offer it for what 
it 1s worth, having often thought that such a possibility as an 
explosive entering a boiler furnace might occur, and wondered 
what the result would be. C. H.S. 

South Shields, July 19th, 





SirR,—With regard to your article in the issue of July 15th 
on the Paris boiler explosion, it seems to me that the most 
reasonable theory of the cause of the accident—one that would at 
least explain all the known facts—is that some explosive found its 
way into the fire-box of the engine, thereby causing the first 





explosion. The second, and more violent, explosion would be 
caused by the straining of a joint or seam in the internal fire- 
box, which, once started, would give way to the steam pressure, 
Such a thing is quite possible. The explosive might have been 
maliciously placed in the tender, and shovelled on the fire by 
the fireman when firing, or its presence might have been due 
to accident. When placed in the fire it would not necessarily 
go off at once; an interval of many minutes might elapse 
before the explosion, A, small quantity of explosive would 
suffice to do a great amount of damage in the closed fire-box 
of a locomotive ; it would be quite likely to blow the boiler off 





the frames. The second explosion would then be a natural con- 
sequence, F, L. BASSETT. | 
73, St. Julian’s Farm-road, West Norwood, S.E., 


July 18th, 


[The suggestion that an explosive had been introduced into the | 
fire-box accidentally or maliciously has been considered by the | 


a authorities, and rejected as exceedingly improbable.—Eb. 
THE E.] 





one of which is guaranteed to be correct to standard size and to be 
perfect-spheres within one-ten thousandth part of an inch. 

In conclusion, we can only say that our experience goes to prove 
that ball bearings are now playing a most important part in the 
design of engineering appliances, and the experience gained with 
really reliable ball bearings enables us to see that their use in the 
future must be a very important factor in the engineering world. 

THE HOFFMANN MANUFACTURING CoMPANY, LIMITED. 
G. F. Barrett, Director, 
Chelmsford, Essex, July 15th. 





BARREL TRUCK. 
Sir,—I enclose tracing and photographs of a barrel truck 


| which I found it necessary to design some years’ago, and which 


Sin,—The published facts of the explosion at St. Lazare are 


meagre and incomplete, but, judging from the effects, there could 
only be one cause—over-pressure. 
My opinion is that the safety valves were inoperative—at least 


when hot—and that the steam gauge was inaccurate. Doubtless | 
the fire-box crown was the first to give way, lifting the boiler | 


out of the frames, then the remaining water flashed into steam, 
completing the disruption of the shell, and scattering the frag- 
ments. 


If it is seriously maintained that the pressure was low, or that | 


the safety valves were free, locomotive explosions should be of 
daily, if not of hourly occurrence. FreD, HOVENDEN. 
11, Trinity-square, Tower-hill, London, E.C., 
July 16th. 





BALL BEARINGS. 


Sir, 
above subject in your issue of the ist inst., and while thoroughly 


We have read with considerable interest the article on the | 


agreeing with the main points treated of therein, must take excep- | 


tion in one or two cases, as not conforming with our experience. 
We think your suggestion that ball bearings ‘‘resemble the 

exceedingly clever voung man who can do so much and invariably 

achieves so little” was undoubtedly true a few years ago, but as 


we are now supplying thousands of ball bearings annually, which | 


are being used with perfect success, and in many places where 
their use was found impossible a few years ago, that your sugges- 
tion cannot apply to the properly designed and manufactured ball 
bearings obtainable at the present day. 

It is perfectly true that theory and practice hardly go together 
in the design of ball bearings, and this is largely accounted for by 
the difficulty of manufacturing theoretically true ball races and 
balls. With hardened steel parts, in which there is very little 
‘*give,” and in which the elastic limit is very small, an infinitesi- 
mal variation in the angle of a ball race, in its diameter, or in the 
size of the balls, would be very detrimental. 

For the class of ball bearing that is required by the engineer we 
certainly cannot agree that ‘‘ the perfect bearing is that found in 
all good bicycles, in which the balls run between two cones.” For 
such light loads as come upon bicycle bearings this form answers 
admirably, but where heavy loads, or high speeds, have to be 
carried this design has not been found suitable, for the reason of 
the wedging and spinning action which comes upon the ball, owing 
to the combination of journal and end thrust on the bearing. 
Where any side thrust is met with in connection with the journal 
bearing of moderate size it is absolutely necessary to have one 
row of balls for carrying the journal bearing load, with its points 
of contact at right angles to the axis of the bearing, and another 




















TRUCK IN USE 
has proved extremely useful. It was found necessary to have 
band trucks for use on 2ft. gauge ‘‘industrial” tracks to load 
quickly, transport, and discharge barrels both full and empty. 
None of the makers of portable railway material seemed to have 
a good design, and the writer’s idea was that the end frames of 
the truck should be capable of being unshipped to form skids up 








LOADING TRUCK 


which the full barrels could be rolled to load the trucks at any 
part of the line, and down which they could be rolled for dis- 
charging. As they were to be used by natives they must have no 
loose parts, such as pins, &c., but should lock themselves au t 
matically in their places by simply lifting up. 
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Guards to prevent tilting of 


truck when full barrels are 
being loaded or discharged. 


This stay bent 
to clear paw!s 
on turntables 


Swain Sc 


BARREL TRUCK 


row of balls for taking the side thrust, with its points of 
contacts parallel to the axis of the bearing. With a ball bearing of 
this design friction is reduced to an absolute minimum, and the 
safe working load of the bearing greatly increased. 

The difficulty mentioned in connection with a broken ball is one 
which is never met with in our experience, and is not a serious 
»oint in connection with properly designed and manufactured ball 

earings, 

The most important of all points in the construction of ball 
bearings is to have extreme accuracy in the steel balls. Not only 
should they be absolutely uniform in diameter, but also in 
sphericity. Should this not be the case, the load that may come 
upon the balls and ball races is enormous, and a satisfactory ball 
bearing is absolutely impossible. 

Your remarks with reference to roller bearings are of interest, 
but we think that when you say it is probably easier to make a 
dozen rollers of the same diameter than it is to secure the same 
characteristic in a dozen balls, you cannot be aware of the fact that 
at these works we have turned out as many as one million steel 
balls, varying in size from jin, to 3in., in one day, each and every 





The body of the truck is simply formed of two bars 3in. by lin, flat 
iron braced together and carried upon two axles. The end frames 
are supported upon transverse stays A—see detail drawing. The 
ends of main frames have guard pieces B secured to them, which 
descend to within jin. of the top of the rails ; these prevent an empty 
truck tilting too far when a full barrel is being loaded. The lower 
parts of these guards are held together by stay C, which is bent 
upwards in the middle to clear the pawls in turntables, The skids are 
formed of angle bars D, stayed together by distance pieces E, and 
are attached to stay bar A by clips F, which are formed to allow 
the skids to be lifted sufficiently high so that the notch in the 
side pieces D is clear of stay C, when it can be lowered into load- 
ing or discharging position. When it is desired to fix skids into 
position for removing the truck, the workman lifts the end from 
ground into an almost vertical position until ramps on sides at 
D’ come into contact with stay C; this causes the whole frame to 
be raised until the elongated ends D” strike stay and cause frame 
to drop on to stay C and lock itself there. The end frame may 
then be used to push or pull truck. The design is not patented. 

Alexandria, Egypt, June 27th. JNO, F, ELSWORTH, 
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THE EDUCATION OF MINING ENGINEERS. 


Tue Institution of Mining and Metallurgy has recently 
published its eleventh volume of ‘‘ Transactions’’ in two 
parts and a special volume on ‘‘ The Equipment of Labora- 
tories for Advanced Teaching and Research in the Mineral 
Industries.’’ It is to the latter that we are now going to call 
attention. In THE ENGINEER for February 26th of this 
year, in the notice of a meeting of the Institution, we 
remarked on page 216:—‘‘Oddly enough, a somewhat 
indifferent paper on ‘The Equipment of Laboratories,’ 
replete with platitudes and illustrated with figures almost 
puerile in character, seemed to take the meeting by storm, 
and was ushered in by a solemn exhortation from the chair. 
Moreover, it was evidently anticipated by several members, 
who, manuscript in hand, read off page after page of 
impromptu remarks. Others were happier, and spoke 
instead of reading what they had to say; but, nevertheless, 
the discussion had to be adjourned, and so our remarks on 
the paper must be reserved until it has passed through the 
Institution’s hands. The reason for this excitement was not 
far to seek, inasmuch as the paper opened a question that 
the members of the Institution are interesting themselves in, 
in a practical and generous manner, and they are desirous of 
having all the light thrown on the subject that they can 
possibly have—the question being the proper mode of 
educating and training a student for a mining or metal- 
lurgical career.’ 

The volume before us records the result of this step taken 
by the Institution. It contains 171 pages and a great many 
plates ; represents the deliberations of the members at the 
meetings from February to May, and from the President’s 
remarks it appears to be a preliminary move in connection 
with the reorganisation of the School of Mines and other 
educational matters that the Institution has in view. It 
therefore must be regarded as possibly affecting the career of 
many future generations of mining engineers. We shall 
therefore briefly set forth the matter of the paper and of the 
subsequent remarks. 

The author opens with a few commonplace observations on 
the character of the mineral industries and on the training 
required for those who are to direct them, admitting that 
one ‘‘ should prevent too early a specialisation.’’ Then on 
the second page, without any argument in support of it, 
comes the following paragraph :— 

‘*Tt will thus be seen that, quite apart from the generally 
admitted need of provision for industrial research, there is 
need for laboratories specially arranged for a practical study 
of mining and metallurgical operations, and of the principles 
that should be followed in designing mining and metallur- 
gical plant for any particular purpose, and that such labora- 
tories, far from occupying a secondary place in a complete 
scheme for teaching, must be considered of prime importance, 
just as they are in other branches of the engineering art." 

The usual long list of subjects for students to get through 
in three years is set forth. Practical knowledge is relegated 
to the holidays, so as to enable students to spend an uninter- 
rupted fourth year with the professor and ‘‘ well-selected labora- 
tory plant,’’ which is regarded as better than working ina mill, 
mine, or works, with ‘‘ certain types of machines used in some 
particular way.’’ The author then propounds some general 
questions which he does not answer, and some statements, 
which are briefly :—Laboratories are for teaching—they are 
not mines, or mills, or works—parts of plant or works can be 
shown students by scale models, drawings, and‘photographs, 
or, better still, by actual visits—experimental investigations 
of outside problems should be conducted in the laboratories 
at a price—the principals should keep in active contact with 
practice, but should be paid entirely by the college. Having 
delivered these dicta, and without much further comment, 
he enters into a lengthy detailed description, profusely 
illustrated, cf three remarkably imperfect mills, equipped by 
himself, and called laboratories. Such is the paper. 

In discussion, the President, Mr. Hennen Jennings, re- 
marked that in connection with the part taken by the 
Institution in the reorganisation of the Royal School of 
Mines and the Bessemer Memorial Fund, one object was the 
establishment of practical metallurgical laboratories, but 
they were not going to deal with iron, steel, and coal. 
Should such laboratories be for research or for training? he 
asked. Students in the United States, he said, were taught 
that the only advantage they could expect from their schools 
was that, when they started their race, such education would 
enable them to learn more quickly, grasp new ideas with 
greater readiness, and improve on methods in existence, and 
that this was in the nature of preparatory training for a 
race; the real struggle still remained before them and with 
themselves. 

Mr. McDermott advocated testing works, and that Loudon 
should have the best in the world. Sir Clement Le Neve 
Foster, shortly before his death, deprecated early special- 
ising, thought mining students required at least three 
years’ general training, followed by two years in mines, thus 
putting aside any idea of research except for those students 
who desired to remain more than five years at college. He 
set forth a good suggestive list of subjects suitable for 
investigation in the college laboratory. All early investi- 
gations of milling and dressing problems he considered 
were better done on a small scale, and he did not approve 
of the teaching of practical milling and dressing by 
full-sized machines, but thought some full-sized machinery 
in a laboratory was desirable. Mr. Sulman explained 
what education was and should be, also enlightened 
the meeting on the apparatus of the author’s imperfect 
mill. Professor Unwin, speaking of his own branch 
of engineering, ‘‘did not see how they could get out of 
the four years’ academical training ’’ with workshop or office 
training in addition. He also remarked: ‘‘In engineering 
there was a vast body of accumulated, classified, ordered 
experience, which must be taught more or less ex cathedra in 
order to get through the work in the time.”” Dr. Walmsley 
said he knew nothing of mining, but suggested early 
specialisation and work in mines or works collateral with 
college work. He remarked that the test of a school’s work 
was what its products could do when they went out into the 
world, and that every piece of work a student did after he 
left the school was part of his training, and they should 
therefore not regard the engineer as fully trained because he 
had a certain diploma from a school. Mr. J. H. Collins 
thought the attempt to continue the school and the works 
could easily be carried a great deal too far, and supported 
this statement by cogent examples. Dr. Garnett, having no 
knowledge of the mineral industries, said in other branches 
of study kindergarten methods were scarcely to be recom- 
mended in senior classes, and as an example of the imprac- 
ticability of such method he noted that, for instance, in iron 





shipbuilding it was obviously impossible to give training 
within the precincts of a college, and, similarly, it seemed to 
him that if they wanted to get practical knowledge of. blast- 
furnace work they could not expect to do so in any metallur- 
gical institution which could be connected with a university. 
He thought professors should do consulting work. Mr. B. 
Kitto advocated a testing works in connection with the Royal 
School of Mines, where outside work could be sent. He 
thought the professors should be paid sufficient to enable 
them to visit any part of the world to keep in touch with 
progress, without depending on consulting work. Mr. S. J. 
Speak said, in his time, of the plant at the Royal School of Mines 
the stamp battery was run for two hours a year and the rest 
not at all. He contended that it was better to learn the 
principles upon which the construction of the mechanical 
appliances were based than to watch them doing their work, 
and was of opinion that intercourse with practical men was 
more advantageous than werking with a laboratory plant. 
He likewise advocated particular attention be given to 
sampling practice. The newly-appointed professors at the 
University of Birmingham, Messrs. Turner and Redmayne, 
gave an account of a journey to America, and, apparently, 
are exercising their imitative faculties in connection with 
Birmingham, where they have even established a sham mine. 
A number of views of buildings and interiors from America 
are reproduced in the paper. Professor Redmayne is, how- 
ever, cognisant of the value of visiting actual mines. Mr. 
Rolker discussed the difficulties of running a testing works, 
as well as for serious educational work. Mr. Weinberg 
pointed out that the Australian schools had turned out 
useful men, and spoke about German and American systems, 
and of metallurgical laboratories. Professor Henry Louis 
thought that professors of mining and metallurgy should 
only be selected from men who have practical experience ; 
that they should cven be encouraged to engage in 
outside practic2 to keep up their knowledge. He 
considered that the laboratories ‘should contain 
appliances of suflicient size to enable the student 
to work fairly large quantities,’ that is, 2 cwt., and that 
the work in them should be post-graduate. He gave a 
schedule of equipment, but suggested that they really should 
decide what they were going to do before discussing the 
equipment of laboratories. Mr. E. A. Smith remarked that 
visits to works did not teach manipulative skill, which should 
be taught in a laboratory where the plant should not be s> 
small as to be materially different in its action from the 
larger plant it represented. Mr. F. W. Harbord pointed out 
that the object of a college training is not to give a mana 
detailed knowledge of one branch of metallurgy, engineering 
or mining, but rather to teach the student to think and to 
acquire a sound knowledge of the principles upon which the 
art is based, so that in after life he may be able to apply 
these principles intelligently in the practice of his profession. 
All practical instruction in college should therefore be so 
arranged that the experimental work carried out by the 
student illustrates and impresses upon his mind some of the 
essential principles upon which the art depends, and which 
underlie the practical operations which he will ultimately 
have to supervise. ' Any attempt to teach at college the 
details of practical operations must, of necessity, end largely 
in failure, as, even if furnaces are available, there is not time 
to teach a student to be a practical puddler, roller, or copper 
smelter. Such work, moreover, encourages early specialisa- 
tion in one branch, and time which should be employed in 
acquiring a general knowledge of the principles and practice 
of the entire art is devoted to acquiring a detailed knowledge of 
one small branch, and it is impossible to exaggerate the impor- 
tance of utilising every moment to the best possible advantage. 
If it is desirable that he should acquire detailed knowledge of 
some special branch, it can be done far better by his placing 
himself for a few months under a practical man at works 
where the operation is being carried out on a commercial 
scale. He laid stress on the better training on the engineer- 
ing side of metallurgy,so as to make students understand 
principles of designing appliances, of making and reading 
working drawings, for, having mastered the principles, any 
student would soon grasp the essential points of the practical 
operation in a works. He thought, therefore, experimental 
work at college should be strictly confined to illustrating the 
principles of the various branches of metallurgy and mining, 
and all attempts to turn out mechanics skilled in one special 
branch should be avoided. The plant should consist of 
working models, to scale, of all the various furnaces and 
engineering appliances used in the most up-to-date works, 
and should be of such a size that all detailsare clearly shown, 
and that measurements can be taken and working drawings 
made. New models must be constantly added to represent 
all the latest improvements, and part of the students’ work 
should be to take the models to pieces and fit them together 
under supervision, so that they may clearly see all the 
working parts of the apparatus. Mr. Duncan Smith sug- 
gested that college-trained men were less acceptable to a 
manager because they deprived him of the fees he received 
from apprentices. Mr. C. F. Smith, of Chicago, pointed out 
that many men from schools with good lectures and good 
laboratories, but with no machinery, had proved excellent in 
commercial practice. In fact, few students, he remarked, 
would devote time to study all metallurgical processes ; 
moreover, progress was so rapid that it might easily happen 
that a process studied at college would be antiquated by the 
time the student reaches the practical field. Besides, it is 
impossible to teach some processes in a college laboratory. A 
complete equipment of a college laboratory should, therefore, 
not be attempted, so Mr. Smithsuggested an equipment suitable 
for general instruction in metallurgy, for, said he, educated 
as a specialist, the student would be ‘limited in his 
efficiency to the same extent as the ordinary ‘practical’ 
man.’’ Have a well-selected faculty and leave to it the 
questions of accepting outside work and of any fees to be 
charged. Professor H. 8S. Munroe, of Columbia University, 
reviewed and discussed the whole question, and mentioned 
what could be done with small and what with full-sized 
mechanical appliances, and pointed out that at Columbia 
College they had appliances for practical demonstration in 
most, if not all, branches of ore treatment. Mr. H. F. 
Collins referred to the defects in the instruction at the Royal 
School of Mines, confirming Mr. Speak’s remarks, and show- 
ing how badly the time was apportioned and subjects selected 
fora mining or metallurgical student. Like many other 
speakers, he believed in the teaching of principles; he dis- 
approved of any imitation of practical processes, or mock 
mines, but would not mind moderate-sized appliances for 
demonstrating principles that cannot be shown by small 
ones; but, above all, let the professor know his subject ; it 
is ‘‘the theoretical professor’? who wants ‘‘ unlimited 
appliances . . . torender his teaching practical.’’ Mr. 
W. Frecheville thought teaching apparatus might be 





any convenient size, apparatus for a test plant full size, but 
for training he preferred a mine or works to the advanced 
practical laboratory. Mr. G, T. Holloway, speaking from 
personal experience, pointed out that he did not think y 
testing works in London would be kept supplied with oro, 
and, if it were, the conditions would be quite unsuited for 
educational purposes. This is particularly the case in smelt- 
ing work. He explained how he adopted with success a 
graduated system by which each student made a laboratory 
test. Two or three together made a test on a large scale, and 
a still larger body on the largest scale the capacity of his 
plant permitted, results in all cases being carefully compared 
amongst themselves and with the actual yield of the 
mine, when such numbers were available. He indicated 
the futility of part of the author's apparatus. He 
expressed disapproval of much of the American display, and 
remarked ‘‘ that the men who leave our School of Mines are 
more scientifically fitted to make their way than the students 
from any other similar institution in the world.’’ He trusted 
it would not be reorganised in imitation of those shown or 
talked about. Dr. T. K. Rose reviewed the remarks of other 
speakers, but did not approve of the testing works proposition. 
Professor Arnold gave an account of his special steel 
laboratory in Sheffield, of the working hours, and concluded 
with the remark that the teacher should be ‘‘a man 
who had himself spent many years in the industrial 
mill.’’ Professor Gowland, of the Royal School of 
Mines, agreed that it would be impossible to install full- 
size plant in a laboratory, and, moreover, thought that a 
student’s time could be better employed in a works than 
in such a laboratory. With regard to the equipment of a 
metallurgical laboratory, he quoted Professor Howe, of New 
York, and set forth a scheme and schedule of his own which 
is arranged to prepare the student for the works, and not as 
a substitute for works or workshop training. Mr. A. James 
advocated the use of a unit of practical plant in the 
advanced laboratory. Mr. W. H. Trewartha-James agreed 
that a four years’ course was desirable, but considered that 
specialising should be commenced as early as_ possible, 
and that advanced teaching in mining should be given 
in a mining district, and, if possible, in a special mine 
like that at Camborne. Professor R. H. Richards, 
of Boston, showed that at his institution they could do 
almost anything in the way of ore treating, and furnished 
a plan and list of appliances of the John Cumming’s 
Laboratory. Mr. T. H. Rickard, of New York, like some 
other speakers, pointed to the weak points of the Royal 
School of Mines, showed the desirability of a good professor, 
and the advantage of communion amongst the students 
themselves and of getting successful men in the profession to 
talk to them of their experience. Mr. A. G. Charleton was 
grieved to find London behind other places in educational 
accommodation for mining and metallurgy, thought the 
Government should endow a public institution like the Roya! 
School of Mines, considered that the union between practice 
and science was not sufficiently strong here, regarded an 
advanced laboratory a most necessary adjunct to a school of 
mines, and for research suggested comparing results obtained 
by different classes of machines and methods of treatment. 
Mr. Jarman, of Sydney University, pointed out that to 
obtain a degree in mining at Sydney both mining and met«l- 
lurgy had to be taken; the period is four years, and he con 
sidered that one term should be entirely devoted to machine 
shop practice, and that part of the mining experience should 
be obtained before the fourth year. Mr. Thomae agrecd 
with Mr. Harbord, considered college training must lx 
limited, and that no attempt should be made at giving the 
student experience by providing large plant and machinery 
for his use. Mr. Regis Chauvenet, of Colorado, thought 
‘*the most important principle of technical education lies in 
the inculeation of fundamental laws.’’ Professor R. W. Brock, 
of Ontario, did not approve of attempting to turn out a 
finished product directly from the school, even with a for 
years’ course; thought it better to ground the stude:t 
thoroughly in the fundamental principles, to train his mind 
to think, &c. He regarded the fully equipped laboratory a 
necessity, but spoke much more about the value of experience 
gained in works. 

Roughly summing up these various and varied opinions as 
they affect the title subject, there was not a single advocate 
to support the equipment so elaborately described and illus- 
trated by the author. Amongst those who realised that the 
college training is to prepare a student for his practical 
training in works or mines, and for his life’s work, and 
should not be confused with practical work, we have Pro 
fessors Foster and Unwin, Dr, Garnett, Messrs. J. H. Collins, 
Fk. W. Harbord, G..T. Holloway, W. F. A. Thomae, F. C. 
Smith, W. H. Trewartha-James, W. Frecheville, and, we 
believe, the President. Some of these would accept an 
advanced laboratory for research work for students who had 
graduated. Professors H. Louis and W. Garland lay heavier 
stress on the equipment of a laboratory with large size but 
not full size apparatus. Only two, Messrs. W. McDermott 
and B. Kitto, advocated specially the testing mill proposition. 
The advantage of visits to works and mines by students was 
fairly generally admitted. The defects of the Royal School 
of Mines were referred to by Messrs. Speak, H. F. Collins, 
and T. A. Rickard. But the strong advocates of the glorified 
kindergarten are Professors Munroe (New York), Richards 
(Boston), Turner and Redmayne (Birmingham). 








LAUNCHES AND TRIAL TRIPS. 


Bice JACKET, single-deck type steamer; built by, Joseph L. 
Thompson and Sons, Limited; to the order of, Mr. George 
Hallett, Cardiff ; constructed by, John Dickinson and Sons, 
Limited ; the vessel is rigged as a two-masted fore - and - aft 
schooner ; launch, July 12th, 

ConcorDIA, steamship ; built by, Laxevaags Engineering and 
Shipbuilding Company, Bergen, Norway ; to the order of, Messrs. 
Kjer and Isdahl, Bergen ; dimensions, 203ft. 7in., 30ft. by 13ft. 3in.; 
engines, triple-expansion, l4in., 23}in., 38in. by 27in., pressure 
1751b.; launch, July 14th, 

DURNDALE, steamer; built by, Swan, Hunter and Wigham 
Richardson, Limited ; to the order of, Société Generale de Trans- 
ports Maritimes & Vapeur, of Marseilles; dimensions, 336ft. by 
45}ft. beam; to at ngers and cargo; engines, triple- 
expansion ; constructed by, builders ; launch, Taly 14th 

ZUNGERU, twin-screw mail and passenger steamer ;_ built by, Sir 
Raylton Dixon and Co., Limited; to the order of, the Elder- 
Dempster Shipping Company, Limited ; dimensions, 390ft., 47ft., 
by 26ft.; to carry, a gross weight of 4075 tons; engines, triple- 
expansion, 21}in., 36in., 59in. by 42in., pressure 180 1b. ; constructed 
by, the Wallsend Slipway and Engineering Company ; a speed of 
15 knots was attained ; trial trip, July 14th. 





Jury 22, 1904 


THE ENGINEER 


- 95 





——— = 





uo 


CARBURETTERS. 
By J. 8. V. Bickrorb, 


\v one of the recent shows one of the exhibitors remarked 
to me that he did not believe there were five men in the 
world who knew anything about carburetters. Though this 
statement is, of course, metaphorical and too drastic, 
there is a certain truth underlying it if one is to judge 
by some of the arrangements we see exhibited and patented, 
so that an examination into the function and construction 
of this piece of apparatus from the theoretical side may not 
be without interest. 

[ propose to confine myself to the spray type of car. 
buretter, though I by no means intend it to be inferred 
that I pin my faith entirely to that type. 

As every one knows, the original Mybach carburetter con- 
sists in principle of a jet of small size in the induction pipe of 
the motor, in which the petrol is maintained at a constant 
level by a suitable arrangement—see Fig. 7. The petrol is 
then sucked from this jet by the force of the induction blast 
and the consequent vacuum and rush of air, both effects 
probably having an effect on the delivery of petrol. Speaking 
generally, the greater the blast of air and vacuum the 
greater will be the delivery of petrol, which so far as 
it goes is all right, for the faster the engine travels and the 
more the throttle is open the greater will be the blast, so that 
the greater the demand for petrol the greater will be the 
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supply. In practice, however, it is found that the supply, 
though increasing with the demand, does not increase in the 
correct proportion, so that the mixture is not satisfactory at 
all speeds. It may be taken as an axiom that that carbu- 
retter which will give a constant richness of mixture at. all 
rates of supply will be correct, though it is true that it may 
be advisable to vary the mixture under certain conditions 
It is found also in practice that the original type of Mybach 
carburetter gives too rich a mixture at high rates of supply if 
the proportions are correct at the lower rates. What, then, 
must be done to make the carburetter give a constant rich- 
ness of mixture ? 

To comply with our axiom the carburetter must be so made 
that it will add a definite proportion of petrol to all the air 
passing through it, and the air passing through the carburetter 
will depend on two things:—(1) The speed of the engine. 
(2) The position of the throttle valve. 

The fact that the supply of petrol must be regulated by 
these two factors has been overlooked by many inventors who 
have sought to regulate the supply of petrol by the speed of 
the engine alone, and this has resulted in partial failure. 
For instance, suppose we have a given engine travelling with 
open throttle at 200 revolutions per minute. There will bea 
certain quantity of mixture passing through it per unit of 
time. If, now, we increase the speed to 800 revolutions, and 
adjust the throttle so that only one-quarter charge is taken 
per stroke, the total quantity of mixture per unit of time will 
be the same as before, though the speed of the engine will 
be four times as great. Obviously, therefore, any apparatus 
which depends on the speed of the engine alone will fail as 
soon as the throttle comes into play. 

The following variables may reasonably be depended on 
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for regulating our carburetter? As has been shown already, 
the primary factor on which we must depend is the quantity 
f air being induced, and in consequence the most obvious 
variable to use is the vacuum produced. This is the arrange- 
ment of the Krebs carburetter and many others. 

Another variable which we may use is the exhaust pressure, 
which will depend both on the speed of the engine, and the 
quantity of mixture—used as in the new Wolseley carburetter. 

Yet another is a combination of the cylinder pressure and 
the speed—or what is the same thing, a combination of the 
cylinder pressure and anything which varies with the speed, 
such as the position of the governor. 

Yet another possible factor would perhaps be the velocity 
of the induction or exhaust. 

Let us first consider the suction pressure of the induction. 
It may at once be conceded that the vacuum in the induction 
pipe does not vary sufficiently in accordance with known 
Jaw to allow us to use any simple rules for the construction 
of our carburetter. In other words it must be constructed 
on some empirical rule, and were I given the job of experi- 
menting to this end I should first arrange a bye-pass pipe 
into the supply pipe of an engine fitted with an ordinary 
spray carburetter so disposed that pure air could be added 
to the mixture supplied by the carburetter, and this pipe I 
Should cover by a movable cap provided with a number of 
uniform circular openings—as Fig. 1. These openings would 
be so arranged that the cap could be adjusted—by sliding it 
Vertically—to open one at a time. In addition to this, ] 
should connect up to the supply pipe a diaphragm arrange- 





ment somewhat similar to Fig. 2, and having an attachment 
to measure the distension of the diaphragm. I should then 
run my engine at various speeds, and adjust my movable cap 
until I obtained the maximum speed under given load with 
the maximum of auxiliary air supply, when it might safely 
be inferred that the petrol supply for that speed was a 
minimum. I should also note at each speed the distension 
of the diaphragm, and tabulate the results. I should then 
co-ordinate the results, and construct an apparatus in which 
the tabulated distension of the diaphragm would give the 
corresponding auxiliary air opening. This would give the 
Krebs carburetter as I should imagine it to have been 
evolved. Of course, I do not wish to lay claim to the ability 
to design and invent the Krebs carburetter; the above out- 
line is only given as an indication of my idea of the method 
adopted by the inventor in designing it. As this carburetter 
depends on the vacuum only, and that in turn depends solely 
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Fig. 3 


on the amount of mixture taken by the engine, whether this 
be regulated by the speed or the throttle, this carburetter in 
theory should be perfectly effective at all speeds and powers. 

There is another method of utilising the suction of the 
induction, which is very commonly used. As has been said, it 
has been found that the ordinary carburetter gives too much 
petrol at high speeds. In other words, the vacuum is dis- 
proportionately large at these speeds and rates of feed. If, 
therefore, we can partly destroy the vacuum at high feeds 
we should probably obtain as good a result as if we added pure 
air to the super-charged mixture from the carburetter. This 
end is sought to be accomplished in many machines by placing 
a leaky induction valve in the mouth of the supply pipe— 
Fig. 3. ‘The effect is supposed to be as follows :—At starting 
and slow speeds the valve does not open at all, all the air 
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being supplied by the leakage—which is usually secured by 
boring holes through the valve—but as the speed rises and 
the vacuum increases, the valve opens and lets in more air. 
By this means the vacuum is mitigated. It is tomy mind, 
however, in the last degree unlikely that the correct-reduction 
of the vacuum is obtained by this plan. I believe that 
considerably better results could be had by the experimental 
method already indicated. The procedure would‘ be exactly 
as before, except that the cap would be placed on the 
induction pipe itself instead of on a bye-pass. A com- 
bination of the noted positions of the cap and the dis- 
tensions of the diaphragm would then give the desired 
apparatus. 

If the exhaust pressure be used the method of procedure 
would be exactly as before, and as the richness of the mixture 
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Fig 5 


is supposed to remain constant the exhaust pressure would 
depend solely on the speed and the quantity of mixture in the 
cylinders per stroke; or, in other words, on the quantity of 
mixture per unit of time, so that this is a satisfactory variable 
to deal with. The Wolseley Company has recently brought 
out a carburetter on this principle. There are, of course, many 
other ways in which the pressure of the gases can be used 
besides the diaphragm. The Crossley people use a cup full 
of mercury, the level of which depends on the suction as in a 
barometer, and a float on the mercury carrying a valve 
regulates the air. This arrangement is shown diagram- 
matically in Fig. 4. In the actual Crossley carburetter'two 
concentric chambers take the place of the U-tube, and a 
throttle valve is combined with the carburetter. 

Another method which might give good results would 
be to make the level of the petrol in the jet depend 
on the suction. The actual level would of course have 


to be determined by experiment, but the. matter should 
not be difficult. The idea of making the orifice of the jet 
depend on the suction might do if the closing arrangement 
worked outside, and therefore above, the jet; but the jet is 
already so small that it is not practical to introduce anything 
in the nature of an internal needle. The Mercedes people 
already use an external valve to close off the petrol in their 
carburetter, so that it would seem that this method is 
practicable. 

The Napier people have recently introduced a carburetter 
in which the supply of air to the carburetter is increased as 
the pressure of water in the circulating system—i.e., the 
square of the speed of the engine—increases. To my mind 
this is not a good arrangement, and my opinion seems to be 
borne out to some exterit by the fact that Mr. Napier has 
recently patented a modification of this idea, in which the 
supply of air to the carburetter depends both on the water 
pressure and the suction. The objection to the system is 
that it does not take into account the throttling of the 
engine. Suppose the engine is running at 500 revolutions, and 
the mixture is right. If the speed be increased to 1000 revo- 
lutions and no adjustment is made, too much petrol will be 
supplied ; but here the hydraulic regulator comes in and 
increases the air-inlet orifice, and thereby reduces the vacuum 
and restores the proportions, at least in theory. Now, sup- 
pose the car to have been climbing a hill and suddenly to 
reach level ground, the driver throttles, and the speed remains 
the same. The hydraulic regulator does not alter, but the 
mixture to the engine has been reduced. The result will be 




















Fig. 6 


too poor a mixture. This is not necessarily a bad thing, for 
it is recommended that when the engine is running light the 
mixture shall be weaker than at full power, so that the 
success of the apparatus, or otherwise, is quite open to 
demonstration, and it is certainly highly spoken of. Yet, in 
theory, its success would appear to depend rather too much 
on chance. 

In the latest Napier patent, as I remember it, the arrange- 
ment is to allow the suction of the air to act on one side-of 
the diaphragm controlling the air inlet, and the hydraulic 
pressure to act on the other, Fig.5. It is not easy to see what 
would be the effect of this in practice. Of course, the whole 
thing would depend on the actual relative pressures. 
Assuming the mixture to be right at any given speed with 
the throttle open, if the speed were doubled the suction of 
the induction and the pressure of the water would both in- 
crease ; and as these effects are acting on opposite sides of 
the same diaphragm, and are in opposite directions—one a 
suction and the other a pressure—their effect would be 
cumulative. Now, suppose the speed to remain constant and 
the throttle to be brought into play. The water pressure 
would be unchanged and the suction would be reduced so 
that the diaphragm would collapse to some extent, whereas 
in the original Napier hydraulic regulator no change would 
take place. The effect of this would be slightly to mitigate 
the impoverishment of the mixture, as compared with the 
original hydraulic regulator, and if it be a fact that the 
latter supplied too poor a mixture when throttled, whilst at 
the same time a somewhat poorer mixture is desired when 
throttled than when running fully opened out, it is quite 
possible that this combination may supply the desired mix- 
ture. This is the only carburetter which is able to take 
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Fig. 7 


knowledge of both the speed of the engine and the position 
of the throttle that I know of. The Krebs carburetter, of 
course, would not ‘‘know’’ whether the engine was run- 
ning slow fully open, or fast partly throttled, and would 
supply an exactly similar mixture in both cases, provided the 
supply of air were the same. The new Napier, on the other 
hand, would supply different mixtures in the two cases. I 
have not heard anything about the action of this carburetter 
in practice. 

I have heard it questioned whether it is advisable to intro- 
duce all these complications into a motor car, and it seems to 
me that the question is very much open to doubt.- Certainly 
it is not worth introducing any considerable complications 
into a car simply for the sake of economy, for they are almost 
all used for pleasure purposes, and what the user inquires 
about is, first, reliability ; second, reliability ; and third, ditto. 
After this he looks for absence of noise and vibration, but 
only after reliability first, second, and third. The Morse 
people have recognised this in their carburetter, which has 
simply an ordinary induction valve controlling the auxiliary 
air supply, Fig. 6. Obviously it is more or less a matter of 
chance if this introduces the correct amount of fresh air, but if 
it approximates to it, it probably does all that is required in 
practice. Noone seems yet to have tried the idea of placing 
half a dozen small induction valves in the supply pipe open- 
ing at different pressures, though the idea has some points to 
recommend it. For instance, their opening could be very 
readily experimentally determined. 

It does not seem to have been pointed cut yet how the 
throttling of an engine may affect its economy. Some of the 
larger engines on the market must run most of their time on 
the half throttle, so that the absolute pressure in the cylinder 
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at the end of the suction stroke will be about 74 lb. per 
square inch, or, in other words, there will be a back pressure 
of this amount. Now the absolute effective pressure is only 
70 1b. per square inch, and the vacuum represents 10 per cent. 
of it. Every ounce of back pressure tells absolutely on the 
power turned out, so that this back pressure would represent 
10 per cent. loss of power to the engine, which is dead waste. 
Some of this would of course be given back on the com- 
pression stroke, but, in practice, I take it, very little. 
The only way which seems practicable to overcome this is to 
follow Mr. Dugald Clerk’s suggestion, and introduce a full 
charge of fresh air every stroke, and let the charge of fuel 
come in later and later, as the power demand falls. So far, 
nothing no these lines has come out. 

In the abstract the ideal carburetter is a gavholder full of 
a correct mixture, from which the engine may draw as it 
desires, and this condition is somewhat met in the surface- 
contact carburetter, such as the Lanchester; but it seems 
open to question if such an arrangement will give a perfectly 
uniform mixture at all speeds of air flow. It may be 
remarked in passing that the Lanchester carburetter works 
with a wick, so that there is no fractional distillation of the 
petrol, leaving a heavy and useless residue behind. 

The best modern carburetters have now been brought to a 
very high state of perfection, allowing the petrol engine to be 
nearly as flexible as a steam engine, so that the day is pro- 
bably not far distant when the car will be fitted with one 
speed only for all ordinary purposes. As it is, the latest 
Mercedes can be run almost anywhere on its 50-mile per 
hour gear, and the speed can be then reduced by the engine 
to a little over five miles per hour. In the direction of 
economy, however, much remains to be done. 








PUMPING ENGINES AT HINKSFORD. 


In our issue of the 8th inst. we gave an illustrated descrip- 
tion of the pumping engines at the Hinksford Pumping 
Station of the South Staffordshire Water Company. We 
now, as promised, give a two-page Supplement, which repre- 
rents a section through both the engine and boiler-house, and 
gives an excellent idea of the two pumping engines made by 
Messrs. Fawcett, Preston and Co., Limited, of Liverpool. 
We described these engines in such detail a fortnight ago 
that it will not be necessary to say anything more about 
them now. We have, therefore, only to express our thanks to 
Messrs. H. Ashton Hill and A. E. Douglas, the engineers of 
the South Staffordshire Water Company, and to Messrs. 
Fawcett, Preston, for their courtesy in affording us facilities 
to visit the pumping station, and in giving us drawings and 
particulars. 








DOCKYARD NOTES. 


THE cruiser Arrogant, which during the last nine months 
has been attached to the Mediterranean fleet, has been 
ordered home to receive her new armament. Her place will 
be taken by the Diana, which has already been re-armed. 








A NEW naval signal station is to be built at Portsmouth 
between Forts Gillicker and Monkton. It will be fitted with 
wireless telegraphy, and is intended to enable ships lying at 
Cowes or Southampton to communicate direct with Ports- 
mouth. 





THE Monmouth, of the County class, which recently 
experienced some trouble with her condensers, has made the 
trip from Gibralter to Plymouth in 53 hours 7 minutes, which 
gives an average speed of 20°5 knots. Whatever may be said 
against the County class, the old reproach about their steaming 
capabilities is now very out of date. Her engines and boilers 
were constructed by the London and. Glasgow Shipbuilding 
Company. The engines are of the four-cylinder vertical 
triple-expansion type, and the boilers of the Belleville variety. 
The long distance cruise from Gibraltar to Plymouth is now- 
a-days thought a good deal more of than the relatively short 
full power trial, and we congratulate her builders upon the 
record that they have obtained in a ship that was supposed 
to be under a cloud. The case is yet another instance of the 
advisability of taking stories of failures that appear in the 
daily Press with a good supply of sali. : 





SUBMARINE Al1 is to be refitted at Portsmouth Dockyard 
instead of by Messrs. Vickers-Maxim. It is computed that 
it will cost £4000 less to do the work in the Royal Dockyard. 





THE exact figures given as the results of the Boiler Com- 
mittee trials, to which we referred last week, are as follows :— 
Pabcock and Wilcox, 1°8 lb. to 2°1 1b. per horse-power per 
hour; Belleville, 1-81b. to 2°1 lb. per horse-power per hour : 
espa (large tube) 1°9 lb. to 2°2 ib. per horse-power per 

our. 





THE naval manceuvres are, so far, as flat as was prog- 
nosticated, and it is unlikely that they will be of any interest 
unless we have a gale to test the sea-keeping qualities of the 
Swiftsure and Triumph. The principle upon which mobilised 
ships were selected seems to have been to choose the most un- 
likely ones, and in one case this was carried to extremes, for 
Chatham was called upon to furnish the half refitted 
Goliath. She was despatched with many defects not made 
good, and if she pulls through the ‘ exercises’’ it will be a 
sheer case of luck, 





From time to time the man in the street wonders vaguely 
what gasoline is. The latest definition is that it is ‘‘ the 
stuff that when used for an internal combustion engine in a 
dockyard is called petrol, but gasoline when used in a sub- 
marine.”’ 





H.M.S. Paturinver, the first of the two fleet scouts now 
building by Messrs. Cammell, Laird and Co. Limited, was 
launched on Saturday at the shipbuilding works of the com- 
pany at Birkenhead. The scouts, of which this vessel is one, 
are designed to be the fastest sea-going vessels in the world, 
and it is expected that 25 knots will be obtained on a pro- 
longed full power trial. The following are the principal 
dimensions of the vessel :—Length, 370ft., beam 38ft. 6in. 
She will be propelled by two sets of four-cylinder triple-expan- 
sion engines of 16,500 horse-power, balanced on the Yarrow, 


water-tube boilers of the Laird type, arranged in three water- 
tight compartments. A protective deck is worked throughout 
the ship. The engines are protected by 2in. specially treated 
Krupp non-cemented steel made at the company’s armour 
plate works at Sheffield. The armament consists of ten 12- 
pounder quick-firing guns mounted as follows :—Three on 
forecastle deck, three aft on upper deck, four on upper deck 
in waist of ship. Also eight 3-pounder quick-firing guns, and 
two 18in. torpedo tubes above water. When in commission 
the vessel will have a complement of about 290men. H.M.S. 
Patrol, the second vessel of this type now building by the firm, 
is also in an advanced state of construction. 








THE METRIC SYSTEM AND THE 
ORDNANCE SURVEY. 


THE acre is the universal unit for the measurement of land 
in this country. It is true that in some of the provinces 
and districts of the kingdom local acres varying in size have 
to some extent been adopted. These are gradually falling 
into disuse, and are being replaced by the English standard 
acre, consisting or ten square chains, and employed in the 
Ordnance Survey. No allusion is intended in the above 
remarks to the Irish and Scotch acres, which, similarly to 
their mileage, have a different value to our own. In the 
report just issued of the Select Committee appointed to 
consider the Weights and Measures (Metric System) Bill, the 
whole question—a very comprehensive one—of the appli- 
cation of metrical units and decimal calculations in lieu of 
our present standards and methods of computation is care- 
fully and impartially considered. It should be mentioned 
that there is one rather noticeable exception to the otherwise 
extensive scope of the Committee’s inquiry and investiga- 
tion. The subject of interfering with or altering the present 
monetary currency with respect to standards, nomenclature, 
and value, was not before the Committee. We have no 
intention of going over beaten ground, and recapitulating 
old arguments which have long ago been thoroughly thrashed 
out, and with which our readers are well conversant. The 
views of a large number of the advocates and opponents of 
the introduction of the new régime are founded upon pure 
opinion, not unmixed with a certain amount of bias and 
sentiment. Admittedly the metrical system is of a more 
advanced, if not of a more scientific, character than our 
own, which accounts for the increasing use made of it by 
professional men and those engaged in the higher branches 
of the arts and sciences. A fair and candid inquiry into the 
suitability and adequacy of the method for the purpose 
indicated by the title of our article is not only consonant 
with the tone of the system, but will probably prove 
interesting to engineers and others. 

The Director-General of the Ordnance Survey stated in 
his evidence before the Select Committee that his principal 
objection to the introduction of the metric system, so far as 
his department was concerned, was the inevitable alteration 
it would cause in the units of land measurements. They 
would all be affected, whether lineal or superficial, and the 
change would entail a considerable amount of difficulty and 
trouble in dealing with property and questions of distances. 
It should be here observed that this objection, which is un- 
questionably valid, and goes to the very root of the matter, 
was mooted at the second reading of the Bill in February 
last before the House of Lords. The statement was made by 
Lord Wolverton to the effect that ‘‘ it is perhaps a matter 
for consideration whether the existing lineal measures might 
not be conveniently retained for some purposes, such as 
measurements of distances and land.’’ In addition to 
the inconvenience, so far as the Ordnance Survey is itself 
regarded, the expense would be very great. It may be 
assumed that, under the new system, the Ordnance Survey 
maps would show the areas in metric measure. This 
obligation would necessitate a re-publication of the whole of 
our maps and plans, involying an expenditure estimatec by 
the Director-General at £200,000. All the Ordnance maps 
are mile maps, and are expressed as such, with their corre- 
sponding natural scales or representative fractions as well. 
It may be fairly questioned whether there are not too many 
scales in the Ordnance series of maps. As one instance may 
be quoted the 10ft. to the mile, or natural scale of 5},, 
and the ;4,, or scale of 10°56ft. to the mile. One of these 
is obviously superfluous, and no more maps on the former 
scale are now made. 

If we now turn our attention to the rest of the evidence 
of the Director-General it will be found from his own 
admissions that the Ordnance Survey Department and the 
really splendid work it has accomplished at home, and what 
similar Departments have done in India and in other 
portions of our vast Empire, are not threatened by any 
terrible débacle by the proposed new system. It is conceded 
that, supposing the metric measurements were to come into 
force, there would be no difficulty, starting at a definite 
point, in surveying with the metric chain instead of the 
66ft. The metric chain, 20m. in length, is defined in 
the Amended -Bill as equal to 65°61686ft., which is just 
43in. shorter than our standard. Moreover, a draughts- 
man furnished with a scale of metric chains would have no 
difficulty in regard to the survey, and the result would be 
exactly the same as if he used the present chain with the 
present scale. The use of natural or universal scales is 
general throughout the Continent, and the 55455 is common 
in France, Germany, Switzerland and Italy. French maps 
are more frequently drawn to a scale of zg}55, but the 
former is coming gradually into favour. It is admitted that 
if it became necessary to re-make the one-inch Ordnance maps, 
the 55355 scale would be adopted, which is a very little over 
one and-a-quarter inch to the mile. Some advantage would 
accrue from the choice of this scale, which may be here 
alluded to, When publishing new editions of sheets there 
would be considerable difficulty in giving the measures of 
each field in metric acres as well as in the Imperial acre. 
There would, in numerous instances, not be room enough to 
record the two acreages, and, however small the print, the 
mechanical difficulty would remain. It is estimated that it 
would take twenty years before every sheet required, owing 
to revision, a new edition, but that it could be done in the 
course of that time without any special expense. Asa rule 
the Ordnance Survey is revised every twenty years, and it 
appears that the time limit is about to expire, so that if any 
changes are to be introduced, the present is a favourable 
opportunity. An undoubted convenience of the one and- 
a-quarter inch map would be that it would afford more space 
for detail than the one-inch, but this is comparatively a 
minor consideration. 

The question of areas and the revision of the maps mark 








the metric system to the Ordnance Survey. It would be 
quite practicable to print for each individual class of map a 
correctional slip, stating the equivalent of English acres in 
kilometres or metric acres, which could be printed on the 
maps, or with regard to maps already given out and in use, 
supplied on application. It is evident that this arrangement 
would leave the existing maps that are in circulation, and 
that are in stock ready to be given out, unchanged, and do 
away with the vast expense of reprinting them. A point of 
great importance, and deserving consideration, has here a 
very significant reference to our subject. While the possi- 
bility of putting into execution some of the methods 
suggested by the members of the Select Committee is not 
gainsaid, and even assented to by the Director-General, it 
does not follow that that authority approves of them, or that 
they are per se desirable innovations or substitutions. It 
should be borne in mind that every innovation is not a 
reform, nor every change one for the better. The suggested 
‘‘slips of equivalents,’’ for instance, could not be found room 
for. A table of equivalents takes up a large amount of 
space, and the margin on the maps is small. Numerous 
cases would arise in which the tables would be so inadequate, 
and the conversions so troublesome, that they would fail in 
their object. A partial remedy might be found, and fuller 
information imparted, by a return to the use of what were 
called area "ese Formerly it was the custom to publish 
the areas of the enclosures and fields as numbered upon the 
maps upon a separate sheet, but of late years these areas 
have been printed on the maps themselves, and the ‘‘ books ’’ 
have practically died out. 

The difference between the proposed metric and the 
standard acre is so small that a very slight calculation would 
answer for conversions. In the amended Bill the metric 
acre, which is equal to 4000 square metres, is expressed by 
the English equivalent of 0°9884 acre, or an agreement of 
practically one per cent. It is acknowledged that there is 
not any question of reducing the value of the maps issued 
and in stock, and that they would still be useful to the 
user. A sensible and well-founded objection was put forward 
by the Director-General against the introduction of the 
term ‘‘ metric acre’’ as likely to lead to complications. The 
common affix ‘‘acre’’ renders the name ambiguous, and 
certain to create confusion. It represents neither a French 
nor an English land measure, which for the former are the 
are, equal to 100 square metres, and the hectare, equal to 
100 ares, or 10,000 square metres, with an English equivalent 
of 2°471l acres. The hybrid ‘‘ metric acre’’ might possibly 
with advantage be removed from the ‘‘Square Measure 
Table ’’ in the Bill, and the half-hectare substituted for it. 
This latter measure is, neglecting the third and following 
decimal places, exactly as much less than 1} acres as the 
metric acre is of one standard acre—that is, practically one 
per cent. This elimination would also diminish the number 
of items in the ‘‘Table,’’ always a desideratum, especially 
under the proposed circumstances. 

It will, we think, be generally conceded that, if we are to 

have a change, it should be thorough and complete, and that 
there should be no ambiguity in either the names or the 
significations of the new units and measures. It cannot be 
said that even at the present time we are altogether un- 
prepared for the adoption of ‘‘ Imperial Metric Standards.”’ 
Even if the Bill become law, the commencement or operation 
of the Act is so hedged about with postponing Orders in 
Council, which, it appears from ‘‘Sub-section (2),’’ are 
capable of endless repetition, that not the faintest approxi- 
mation can be hazarded respecting the date when it might 
come into force. It is, however, provided that the date fixed 
for the commencement of this Act by any postponing Order 
shall be a date not less than two years after the making of 
the Order. So far as the Ordnance Survey is concerned, it 
it especially exempted, for it is expressly stated in the Bill, 
‘‘ Provided that nothing in this Act shall affect or apply to 
the linear or superficial measurement of land.’’ 
The question remains, what advantage would be gained in 
return for an innovation which would not be understood in 
agricultural districts save by a very few. There is no reason 
whatever why a landowner with a scientific turn of mind 
should not think of his property in ares and hectares, but all 
the Acts of Parliament in the world would not make the 
agricultural population follow his example. 








NAVAL ENGINEER APPOINTMENTS. 


THE following appointments have been made at the 
miralty :— 

Engineer Captain: W. H. Bramsdon, to the President, for ser- 
vice at the Admiralty. ; 
Engineer Commanders: B. J. Barnes, to the Hannibal; W. 
Lonnon, to the Hercules; G. R. Taylor, to the Pembroke, for 
Alexandra. 

Engineer Sub-Lieutenants: C. C. H. Stuart and A. %. oe 
St. Legier, both to the Majestic; H. C. R. Johnson and J. I’, 
Dodd, both to the Magnificent; J. E. G. Cunningham, to the 
Pembroke, for the Achilles ; W. Smith, to the Royal Sovereign ; 
A. 8, Wise, to the Hannibal; and W. H. Cleghorn, to the Fire 
Queen; supernumerary; L, C. M. Roxby, promoted to Engineer 
Lieutenant, 


Ad- 








MopeErN HicH-sreep Encines.—The engine illustrated by 
Fig. 21 on page 54 of our last issue is wrongly described as a 
triple-expansion engine of 580 horse-power. It is a three-cylinder 
compound by W. iL Allen, Son and Co., Limited, and the horse- 
power is 900 brake. 

HovLpswortH ROLLER BEARING.—We are requested to say that 
the sole licencees for the Houldsworth roller bearing in the Lanca- 
shire district are the Harrison Engine Company, Ocean Works, 
Cross-lane, Manchester. This address should have been given in 
place of W. Muir and Co., Limited, in our last issue. 


BIRMINGHAM MECHANICAL ENGINEERS.—A large party of the 
Birmingham Association of Mechanical Engineers journeyed to 
Sheffield recently to inspect the works of Thomas Firth and Sons. 
Principal interest centred in the crucible steel processes. Crucible 
steel is largely used in Birmingham and the district in the, produc- 
tion of tools, dies, &c., and as an attempt has been made of late 
to put forward foreign steel as better than the home product, the 
various processes were invested with considerabie interest, a 
two-ton ingot—eighty-four crucibles—was cast, and then a 20-ton 
ingot for gun purposes was cast from a Siemens-Martin furnace. 
The steel foundry, rolling mills, and small steam hammers .were 
next viewed. A visit to the file works showed that whereas five 
years ago these tools were made by hand, they are now produced 
in enormous quantities by machinery. Messrs. Firth can show 
that whilst watch and clockmaking is a prosperous industry in the 
hands of foreigners, yet they have to go to Sheffield for steel to 
make their springs, one firm in Switzerland taking no less than 
150 tons per annum, After luncheon the party visited the gun 








Schlick, and Tweedy system, steam being supplied by twelve 
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THE IRON, COAL, ANI) GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

ENGINEERS have placed some pretty good orders for material 
recently, and they have been B ic to satisfy their requirements 
upon terms which compare very favourably with those current 
when the year opened. . The demand for steel has been moderate, 
and prices continue as last quoted. Some good contracts have 
been booked for angles at about £5 5s. Billets: are still quoted 
£4 5s. to £410s. In the manufactured iron trade £8 remains the 
basis for marked bars, whilst unmarked are £5 15s. to £6. The 
recent reduction of 5s, in gas strip, which has made the quotation 
£5 17s. 6d. to £6, has brought out some fresh orders from the tube 
makers. The Tinned Sheet Association has redeclared prices at 
£26 for Bessemer coke singles and £27 10s. for doubles, whilst 
charcoal singles are £28 and_charcoal doubles £29 10s, Pig iron 
production is limited, yet the demand is more than sufficient to 
occupy the seventeen South Staffordshire furnaces which are now 
in blast. There is a moderate call for Lincolnshire forge pig iron, 
which is quoted nominally 49s. 7d. Buyers will not, however, give 
this figure. Indeed, they offer 49s, 2d. or even 49s. ld., and if 
sellers were willing to accept these low rates a considerable 
amount of business could be transacted ; but they are naturally 
averse to going lower than is absolutely necessary, and the conse- 
quence is that something like a deadlock has arisen in this 
department of the market. Staffordshire forge pig is in quiet call 
at about 44s., part mines 46s. 6d. upwards, and all mines 60s. 
upwards, 

The engineering trades are well engaged in those departments 
which relate to traction and power transmission, The people of 
Wednesfield are looking forward with satisfaction to the time 
when another works will be opened. The factory formerly owned 
and used by Messrs, Pattison, Gear and Co, has been purchased by 
the Patent Axle-Box Company, Saltley, and at the present time a 
number of alterations of a structural character are being carried 
out in order to adapt the works to the requirements of the firm. 
A new chimney has been erected, and a new foundry has also been 
put down. The works, which were first established in 1900, are 
conveniently near the railway station. It is considered likely that 
some 300 or 400 persons will find employment when the plant has 
been put down. It is intended to proceed with the work of prepara- 
tion us rapidly as possible. Some new houses are in course of 
building near the site. 

The managing director of the Midland Ironworks, at Donnington, 
near Wellington, has returned from Canada, where he received an 
order for a large steel tank—134ft. diameter and 33ft. deep—and 
for a telescopic gas-holder of four lifts. The total amount of the 
contract will be close upon £30,000. Competition with American 
tirms was very keen, and were it not that preferential tariffs in 
favour of England are now in force in Canada in connection with 
all constructural iron and steel work imported, the order would 
probably not have been secured by England. 

Colliery engineers are fairly well occupied. It is roughly esti- 
mated that in the two districts of Warley and Halesowen, which 
have up to the present been regarded as rural areas, there are 
some 800 acres of thick coal, varying in thickness from 4 yards to 
10yards. Sir Benjamin Hingley is laying down an extensive plant 
on the Coombs Wood estate, situated between Black Heath and 
the Haywood Ironworks, Halesowen. This seam is believed to 
extend under 300 or 400 acres, and the coal has been proved to be 
of good quality. A branch railway has been constructed connect- 
ing the new colliery premises with the railway at Halesowen 
Station. A basin has also beea provided in the Birmingham Canal 
in the same locality, so that every facility will be afforded for 
sending the coal, when raised, to all parts of the Midlands. The 
engine-houses and other necessary buildings are in course of erec- 
tion. At Warley, which is a rural district, situated close to Old- 
bury, the search for coal is being continued. Boring operations 
were previously conducted on a somewhat extensive scale at 
Londonderry, which is near the Smethwick boundary of Warley. 
Now, however, the necessary plant and appliances have been laid 
down on a portion of the Brand Hall estate, near toe Hill Top, and 
boring is to be commenced at an early date. 

Gasometer and bridge and rooting makers have several good 
contracts in hand. 

The Great Western and Midland Railway Companies, having 
fears for the safety of many of their old bridges in Worcestershire, 
have applied to the County Council to make by-laws, under the 
Locomotives Act, 1898, prohibiting or restricting the use of loco- 
motives on certain bridges which they set out in a schedule, on the 
ground that they are unsuited for locomotive traffic, or that such 
use would be attended with damage to the bridge or danger to the 
public. Mr. E. J. Bigwood, chairman of the Highways and 
Bridges Committee of the County Council, recently presided over 
a Committee of Inquiry at the Shire Hall, Worcester. The bridges 
are 26innumber, Mr. A. G. Hubbard, appearing for the Great 
Western Railway Company, urged that the company was merely 
protecting the general public from danger by taking this step, and 
that their motive was not selfish. The bridges, he submitted, were 
erected to carry only the traffic existing at the time of their 
erection. Mr. H. K, Beale made a similar appeal on behalf of the 
Midland Company. Mr. W. Joyson-Hicks, appearing for the 
National Traction Engine Owners’ and Users’ Association, offered 
the chief opposition, calling a large body of evidence, and opposi- 
tion was also offered by the Oldbury, Halesowen, King’s Norton, 
and Stourbridge District Councils. Mr. Danks, of the firm of H. 
and T. Danks, Crown Boiler Works, Netherton, pointed out that 
if the application of the companies were granted, his firm would 
experience the greatest difficulty in delivering the heavy boilers 
which the railway companies were unable to deliver to their cus- 
tomers, The chairman of the Committee promised to report to 
the County Council upon each of the bridges. 

From an engineering standpoint it is regrettable that the rate- 
payers of Shrewsbury have pronounced—by a majority of 800 upon 
a total of 3468 voting—against the new water supply scheme which 
was to have brought an upland supply from Church Pulverbatch 
at a cost of £150,000. The result of a poll was made known on 
Wednesday. Some alternative scheme will probably now have to 
be undertaken. 








NOTES FROM LANCASHIRE. 


(From our own Correspondents.) 

Manchester.—-The King’s visit to Liverpool on Tuesday, coupled 
with the hot weather, probably accounted for the small attendance 
on’Change on that day. In any case, the old song was sung, and 
the depression thereby noted almost got on one’s nerves. Last year 
at this time business was fairly steady, and it was only where iron 
was in second hands that low ‘‘ cuts” were made to induce busi- 
ness. On Tuesday the same state of things prevailed, only 
more so, 

In pig iron the demand for most brands remained extremely 
quiet, though it was evident that makers were reluctant to offer 
very far forward. 

Middlesbrough iron remained tirm, but Derbyshire was weak, 
stocks being still heavy. Lincolnshire was unchanged, and Scotch 
iron maintained full rates. The easier tone in hematite continues, 
Quotations were about as follows :—Pig iron: Lancashire fouxdry, 
No, 3, 51s. to 52s, 6d.; Derbyshire foundry, No. 3, 51s. 6d. to 53s.; 
Lincolnshire foundry, No, 3, 48s. to 49s.; Middlesbrough foundry, 
No. 3, 51s. 4d. to 51s. 10d.; Cumberland hematite, No. 3, 62s. 6d.; 
Lancashire forge, nominal; Derbyshire forge, 46s. to 46s. 6d.; 
Lincolnshire forge, 46s, 6d. Scotch: Gartsherrie, 54s. 3d. to 56s. ; 
Glengarnock, 53s, 3d, to 53s. 6d.; Eglington, 52s, 6d. to 53s. 


weaker on Tuesday. Crown bars were £6 5s. to £67s, 6d.; hoops, 

£6 17s. 6d. to £7 2s. 6d.; and sheets, £7 5s. to £7 10s.; steel plates, 

rs gage, and bridge quality, £6 to £6 2s, 6d.; and boiler plates, 
7s. 6d. 

In billets, it may be remarked that competition in German and 
American is not so keen as last week, owing to the prices asked by 
sellers being on a parity with the English-made article. English 
billets may be quoted £4 12s, 6d.; Gerinan, 4in., £4 5s. to £47s. 6d., 
and 2in, to 4in.,, £4 9s, 6d. to £4 10s.; hoops, £7 5s.; and bars, £6 
to £6 2s. 6d. 

Exports for past week from the a of Manchester have shown 
an improvement on those prevailing for some time past. In 
machinery the more important items in value are :—Belgium and 
France, £4841; St. Petersburg, £14,660; Treport, £2606 ; Italy, 
£818; Nagasaki, £188; Newton, Massachusetts, £329; Rio de 
Janeiro, £1327; Rosario, £1942; Santos, £444; New. York, 
£1293 ; Odessa, £2760; Pernambuco, £352; Philadelphia, £1765 ; 
Rangoon, £611; Barcelona, £1050 ; Bombay, £196 ; Boston, £108 ; 
Buenos Ayres, £3713; Copenhagen, £140; Germany, £7865; 
Genoa, £1905 ; Hongkong, £10,708 ; Calcutta, £5002 ; Capetown, 
£107; Chester, U.S.A., £879; Denver, £160; Durban, £499; 
Burnutu, £134; Melbourne, £150. Other exports include 327 tons 
steel bridge work and 821 tons 13} railway iron to Buenos Ayres ; 
50}tons of steel hoops to Alexandretta, 100 tons iron girders, Natal ; 
859 boxes tin-plates, 199 bundles wire rods, New York; 4201 
packages tin-plates, Rangoon ; 59 tons 8 cwt. locomotive tires, 
Santos ; 118 tons pig, bar, and galvanised iron, Savanilla ; 100 tons 
16 cwt. galvanised iron, Calcutta ; 270 tons 11 cwt. railway iron, 
514 tons railway metal, Campane; 1114 boxes tin-plates and 
quantity of tin sheets, iron plates, steel wire, hoop iron, &c., East 
London; 118 tons 17 ewt. bar iron, Hobson's Bay ; 56 tons 19 cwt. 
steel hoops, 66} tons bar steel, and 25 tons bar iron, Montreal ; 
118 tons 9 ewt. galvanised iron, Manila ; 37 tons 17 ewt. steel hoops, 
Melbourne ; and 100 tons 13 ewt. galvanised iron, Mollendo, 

Imports have been comparatively small, including pig iron—a 
quantity from Gothenburg, and 244 cwt. iron rods, seven cases 
steel ; from Philadelphia 40 cars pig iron, 4299 pigs lead, 7055 
square billets ; 811 bundles, 1031 pieces iron pipe ; 1033 bars, 93 
bundles iron ; 55 iron channels, 1404 iron girders, 39 bundles iron 
tees ; 11 packages, 3 cases machinery ; 618 iron plates, 190 pieces 

steel, and 1760 tons iron pyrites from Huelva. 

There was a very poor attendance on the Coal Exchange, 
and the transactions were not considerable, representing 
only immediate wants, especially in house coal. The labour 
question is again cropping up, but it is highly improbable, 
in the present stagnant condition of trade, that the present 
position can be maintained by the miners. Rough slack 
is in restricted output owing to short time, which continues in the 
colliery districts. There is only a very moderate demand for 
coke, though forge coal is in fair request. Freights continue to be 
against a large shipping business, while cannel coal is difficult to 
move. Ordinary quotations are 12s. to 13s. 6d. for best house 
coal, with kitchen coal 10s. to 10s. 6d. per ton at wagon; steam 
and forge coal, 8s, 6d. to 8s. 9d.; Lancashire screened coal, 8s. 6d. 
to 10s. 6d., f.0.b.; common to best slack, 4s, 6d. to 6s. 6d., on 
rails, 

Barvvow.—There is very little new business doing in hematite pig 
iron. The demand from all sources is quiet, and buyers and 
sellers seem to have made up their minds that we are in for quieter 
times even than those now being experienced, and at present not 
more than half the smelting plant is at work. The yield of metal, 
however, is greater than the consumption, and as a consequence 
stocks have of late been gradually creeping up in makers’ yards, 
but not so in warrant stores, as stocks there have been falling off 
of late, but that to a very small extent. Stocks of warrant iron, 
indeed, do not represent quite 14,500 tons. Prospects are that one 
or two furnaces now at work will go out of blast at the end of Sep- 
tember. Prices are weak at 54s. per ton nominal net, f.o.b., for 
mixed Bessemer numbers. Warrant iron is at 53s. net cash, 
sellers, buyers 6d. less. The poorer grades of metal are not 
inquired for at all. 

The iron ore trade is quiet, and business is being done in smaller 
parcels, and with less spirit than has been evinted for some time ; 
8s, 9d. is the price of good ordinary sorts net at mines. 

The Hodbarrow Mining Company is building, at its mines 
in the south of Cumberland, a new sea wall to keep the sea out of 
the workings of the mine. The cost of this undertaking is roughly 
spoken of as three-quarters of a million of money. This week the 
two ends of the new wall have met, and the water is now kept out 
of the new area. A great wealth of the finest and richest ores in the 
country is known to exist in the space now shut out from the sea. 
The mine goes further out to sea, but sufficient has been taken in 
to find miners employment for many years to come. 

Steelmakers are only partially employed, and the rail and plate 
mills are not regularly supplied with orders. Prices are weak at 
£4 10s. for heavy rails, and £5 12s. 6d. for plates. Competition is 
very keen, and lower prices are threatened. Merchant steel is in 
quiet demand. 

Shipbuilders are running short of orders, but there are prospects 
of new work on home and foreign account. 

The coal and coke trades are very quiet, and a very low range 
of prices is maintained. 

Shipping is still depressed, and many steamers are lying up at 
ports in the North and North-West of England. Freights are low. 
The exports of iron and steel from West Coast ports during this 
year show a falling off of 150,000 tons, as compared with the 
corresponding period of last year. 








THE SHEFFIELD DISTRICT. 
(From our own Oorrespondent.) 


In the South Yorkshire coal trade the situation remains very 
much as was reported last week. With the continuance of the 
fine summer weather, house coal is very little in request, and values 
are weakened. Quotations for Silkstones are from 11s, to 12s. per 
ton, but there is very little call for coal of this class. Barnsley 
house, in the best qualities, are at 10s. to 10s. 6d. per ton at the 
pits, seconds from 8s. 6d. per ton. In steam coal there is an 
excellent business done for home, shipping, and export require- 
ments. The railway companies are receiving heavy deliveries, 
and full tonnages are being sent to Hull and Goole, business in 
this respect being somewhat better than it was in the correspond- 
ing period of last year. The values of steam coal continue firm at 
from 8s, 3d. to 8s. 9d. per ton for best Barnsley hards, secondary 
samples fetching from 7s, 6d. per ton. 

Gas coal is being sent away pretty heavily under contract, the 
trade done being fully up to the average. Contracts for the 
supply of gas coal for the next twelve months are now being 
entered into ; in several instances old rates have been secured, but 
in the majority of cases concessions of 3d. and 6d. per ton have 
been made, In slack and smudge, trade is only moderate, the 
chief request being for the better qualities. The make of coke is 
kept within moderate dimensions, collieries who own their own 
ovens turning out the bulk. Derbyshire and North Lincolnshire 
are taking but light tonnages owing to smelting operations being 
very restricted. One of the companies has given notice to its 
employés that, owing to depression in trade, one of the furnaces 
will be damped down. Contracts for best steel cokes have been 
made at 23s, and 24s. per ton, and for blast furnace qualities 
about 12s, 

The iron trade gets no better, there being an entire absence of 
any animation in the business anywhere. Makers of finished iron 
are fairly well off, but the weight of orders is much less than it 
was a month or six weeks ago. Transactions in raw material are 
very scarce, little pig iron changing hands, with prices weak and 
still going down. Quotations can scarcely be regarded as settled ; 
but at the time of writing quotations may be taken as follows :— 





Finished iron has given way somewhat, though not quotably 


West Coast hematites, 63s, 6d, to 64s, 6d, per ton; East Coast 















































































































































hematites, 57s. 6d. to 58s. 6d.; Lincolnshire No. 3 foundry, 
45s. 6d.; Lincolnshire forge, 44s.; bars, £6 5s.; sheets, £8 10s. to 
£8 15s. 

In the military, marine, and railway material departments there 
is no change to report, and some anxiety is expressed as to the 
work to be found when the not too numerous orders now in course 
of completion are out of hand. Discouraging accounts are coming 
from travellers in various parts of the ageme Y the reports being 
that the shipping yards have very little work on hand, with no 
improvement looked for before the last quarter of the year. Local 
engineering establishments are, therefore, indifferently employed, 
and there is slackness also in the iron and steel castings depart- 
ment, The depression in the steel trade has caused the rolling 
mills and forges to be put on shorter time, with very few 
exceptions. The Ts work, of course, increases the com- 
petition for such as is to be had, with the natural result that prices 
which yield little profit are accepted. 

In the lighter trades of the town there 13 some little movement 
in several directions, but the general state of business is about as 
bad as it can be. Several of our silver, electro-plate, and cutlery 
houses have found things a little better in one or two of their 
departments, but the general experience is quite the other way, 
and probably, on the whole, there is no more business doing. 
There is a little better demand for saws and files. The Indian 
Government have decided to have all steel knives and forks made 
by machinery for use in India. This is a new departure, and is 
not altogether welcome, as it will mean less employment for 
cutlers and steel fork makers, who have latterly depended mainly 
upon Government for work, the demand from the general public 
for this class of articles being comparatively small. 

The Sheffield City Council have forwarded plans to the Local 
Government Board for extensions of the Sheffield Sewage Disposal 
Works, at Blackburn Meadows, Wincobank. The scheme is one 
of some magnitude, and will involve an expenditure exceeding 
£270,000. It has been devised by the city surveyor and his staff, 
and the system of dealing with the sewage is founded on long 
experience of the bacteriological process which has been found 
specially suited for Sheffield. The works at Blackburn Meadows 
were completed about 1886, and additional land, on which to tip 
the sludge from the works, was procured at Kilnhurst in 1893. 
Complaints were made by the West Riding Rivers Board and other 
authorities that the Sheffield works were inadequate, and, as a 
result, that the river Don was being polluted. Pressure was 
brought to bear on the Corporation by the Local Government 
Board, and for a time that body declined to sanction any expendi- 
ture on sewer or drainage extensions. This decision was only 
relaxed when the Board in London had the assurance of the City 
Council that new works would be commenced without delay. The 
Highway and Sewerage Committee purchased a further 100 acres 
of land at Blackburn Meadows. The plans show that as far as 
possible the old works will be utilised, with such developments as 
the circumstances call for, 








NORTH OF ENGLAND. 
(From our own Correspondent.) 

THE activity exhibited by consumers and merchants in the 
buying of Cleveland pig iron has not been maintained, but it has 
been advantageous to the ironmasters, who were getting short of 
orders. Now they are well off for contracts for execution before 
the close of next month, and they expect that this will tide them 
over until the autumn business has set in. Thus they are rather 
independent in the matter of prices, and practically disregard the 
competition of second hands, which is keen since their recent 
purchases, Last month they could not very well undersell the 
makers, as they had so little iron at their command, but now they 
are not badly off. Producers are certainly less pessimistic than 
they were, and do not follow the fluctuations in the prices of 
Cleveland warrants very closely. The demand for warrants has 
slackened, and the decrease in stocks with Connal’s is proceeding 
on a much smaller scale than was the case last month. This may 
be due to the fact that it is not now so advantageous to buy 
warrants as it was then, for the difference between the values of 
warrants and of makers’ iron is small. Last month there was a 
considerable difference in the prices, and, moreover, prompter 
delivery could be guaranteed with warrants. Now, no fault is to 
be found with the way in which the makers deliver pig iron. The 
stock of Cleveland pig iron in Connal’s stores is 79,671 tons, a 
decrease of 1040 tons this month. 
The shipments of pig iron from the Cleveland district this month 
are disappointing ; it was expected that they would have shown a 
considerable improvement on the very unsatisfactory figures of 
last month, these being the worst that had been reported in June 
for many years. But the anticipated increase in deliveries by sea 
has not ‘‘ materialised.” There is, however, this much to be said, 
that it is not want of demand or lack of iron that has brought 
about the poor exports ; it is want of facilities for delivering the 
iron that has been ordered for consumptionabroad. If all the iron 
that has been sold for delivery in July could be sent to the con- 
sumers the shipments would be much above what they are. The 
chief drawback is the lowness of the water in the rivers and cana!s 
on the Continent, this preventing the iron being forwarded ir co 
the interior, and a good deal of the iron that has been sent lately 
has got no further than Hamburg, Rotterdam, and other ports on 
the other side, where it has had to be stocked until the state of 
the waterways permits of its being forwarded further. It can be 
despatched even now, but the barges can only take part cargoes, 
and that adds considerably to the expense. And it is out of the 
question sending the iron by rail, even though railway rates on the 
Continent are so cheap compared with our own. Rates of freight on 
the rivers have lately gone up at least 50 per cent., and German 
consumers have to take more native iron. In this way the present 
situation is favourable to the German pig iron makers and 
detrimental to the interests of our own producers. It may be 
difficult to get back the custom when the present restrictions 
disappear. ’ ; 
Another circumstance that is limiting shipments this week is the 
Glasgow Fair holidays, which has led to the closing of nearly all 
the foundries in the Glasgow district, and, outside the North-East 
ot England, that is the best market for Cleveland foundry 
iron. A week’s cessation of consumption at the foundries on the 
Clyde telis badly on Cleveland. The total shipments of pig iron 
from this district this month has reached 48,565 tons, as compared 
with 50,846 tons last month and 48,312 tons in July, 1903, all 
to 20th. 
Makers of Cleveland pig iron are not pressing for further orders, 
as they are fairly well off, and they keep up their prices, not- 
withstanding the keener competition of second hands. Producers 
quote from 43s. to 43s. 6d. per ton for early f.o.b. deliveries of 
No. 3, and they secure these figures, but second hands have been 
underselling them, and have generally done business at 42s. 9d., 
but they could not undertake to deliver a named brand at this 
figure, only ordinary G.M.B. Neither would sellers accept this 
for forward delivery, because the general idea is that better 
prices will rule in the autumn. No.1 is steady at 45s., No. 4 
foundry at 42s, 6d., No. 4 forge at 42s., mottled at 41s. 6d., and 
white at 41s. 3d. per ton. The higher qualities and white are 
somewhat scarce, but there is plenty of No. 4 forge and mottled 
iron to be had. : 
The East Coast hematite pig iron trade is very unsatisfactory, 
producers realising relatively worse prices than the makers of 
Cleveland iron. Usually for mixed numbers of East Coast hema- 
tite pig iron 10s. per ton more is secured than is paid for No. 3 
Cleveland iron, but to-day 8s, 6d. per ton more is all they can get. 
They have had to reduce their prices this week 3d. per ton, 
making mixed numbers 51s. 3d., No. 1 51s, 9d., and No. 4 
49s, 6d., which certainly can barely cover cost under the most 





favourable circumstances, One of the leading steel manufacturing 
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firms has ordered from three of the works something like 30,000 
tons of pig iron for delivery in the later months of the year, but 
others are buying very little. Rubio ore is cheaper, and can now 
readily be bought at 14s. 6d. per ton c.i.f. Tees, the Spanish 
mine-owners being more ready to grant concessions than they have 
been for a long time, as demand is slackening and there is more 
competition, Consumers on this side are taking more ore from 
other quarters than the north of Spain. Besides this, the freights 
are easier, much to the chagrin of the shipowners. Steamers can 
be chartered now at 4s. 3d. per ton Bilbao to Middlesbrough. 
The hematite maker is thus able to get some relief in the cost of 
ore, but he cannot beat down the seller of coke, who sticks firmly 
to 14s. 3d. per tonas the price of medium quality, delivered at the 
Middlesbrough furnaces. 

The manufactured iron and steel industries show somewhat 
better features. Inquiries are more numerous, but so far they 
have not resulted in orders, and it is held that they are simply sent 
out as feelers. But manufacturers will not reduce their quotations, 
which have remained unchanged since the early part of March. It 
is satisfactory to report that the South Durham Steel and Iron 
Company has found itself unable to cope with the orders at 
its malleable works at Stockton and its West Hartlepool 
works, and accordingly it has this week resumed operations 
with one of the mills at the Moor works at Stockton, where the 
mills have been whoily idle since October, 1902. Whether it 
will be able to keep the mill going for more than a short time 
depends upon the condition of trade. At present it is started to 
relieve the pressure on the firm’s other two works. Against this 
is to be set the fact that the Clarence Steel Works, Middlesbrough, 
are wholly idle, and will probably be so till the end of August ; 
while at Messrs. Dorman, Long and Co.’s Britannia Ironworks, 
Middlesbrough, four of the steel-melting furnaces are laid off, and 
Messrs. Bolekow, Vaughan and Co.’s plate mills at Eston have 
been idle since the latter part of 1902. 

The new entrance to the North-Eastern Railway Company's 
dock at Middlesbrough is now available for vessels of 60ft. beam, 
and it is expected that the full width of S80ft. will shortly be 
ready. The depth of water over the sill at high-water ordinary 
spring tides is 28ft. It has been necessary to enlarge the dock 
very considerably, and construct a new entrance to accommodate 
the large liners which convey iron and steel to India and the Far 
East. Improved facilities for bunkering these large steamers have 
been provided. 

The members of the Tees Conservancy Commission last week 
paid a visit to Antwerp in order to inspect the extensions that 
have been made in shipping facilities there of late years. 

After being idle for about two years, the Liverton Ironstone 
Mines, near Loftus-in-Cleveland, have been re-opened this week. 
The machinery at the mines has been brought thoroughly up to 
date, electric drilling machines, among other things, being intro- 
duced. This is the only one of the mines in Cleveland at which 
the ore is calcined before it is deposited in the furnaces, and the 
eight kilns for this purpose have been entirely reconstructed. The 
new Cargo Fleet furnaces are now almost ready for blowing in, 
and the new coke ovens at the works have already been started. 
They are the Coppeé type of oven, which will recover the by- 
—- A coal-washing plant has also been put down at the 
works, 

Mr. W. E. Pease, who is to take charge of the erection of the 
new railway bridge to be constructed over the Zambesi, at Victoria 
Falls, by the Cleveland Bridge and Engineering Company, Dar- 
lington, has arrived at the site of the bridge, and some of the steel 
work required has been forwarded. The company has also this 
week sent men and materials to build two high viaducts for the 
New Zealand Government Railways. 

The Skerne Works, Darlington, lately carried on by Messrs. 
J. F. Pease and Co., at Darlington, together with the machinery, 
tools, &c., has been offered for sale by public auction on behalf of 
the receiver appointed by the Court of Chancery for the debenture 
holders of the company. Only one bid, and that of only £5000, 
was made, and the property was withdrawn. 

The coal trade of this district is quiet, and in consequence a 
good deal of short time is reported from the collieries. Neverthe- 
less, the prices are generally well maintained, as a brisker time is 
expected shortly. It is not often that at this period of the year 
the steam coal trade is so slack ; best steam is at 10s. per ton, and 
seconds at 8s. 9d. per ton, f.o.b. Small steam coals are in con- 
siderably greater supply than demand, and the price is weak at 
3s. 9d. per ton. Best gas coals are at 8s. 14d., and seconds at 
7s. 9d., f.0.b., but buyers will not pay more than 7s. 9d. for best 
for delivery next year. It cannot, however, be said that the 
colliery people will at present make such a sacrifice to secure for- 
ward orders. Foundry coke is at 16s, 3d. per ton, f.o.b., and 
medium at 14s. 3d. for delivery at the furnaces on Teesside, while 
coking coal is at 8s, 3d. per ton. 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

THERE is very little to report this week in connection with the 
iron and coal trades, for business has been suspended, and in the 
larger centres and districts the works are all closed. It will be 
well into next week, it is believed, before work will be anything 
like generally resumed. 

The Glasgow pig iron market was closed from Thursday of last 
week till Tuesday, and since its re-opening there has been very 
little doing, which is not surprising, seeing that consumers’ works 
are idle. Business has been done in Cleveland warrants at 42s. 8d. 
to 42s. 6d. cash, 42s. 74d. for delivery in twenty days, and 42s, 83d. 
to 42s. 74d. one month, Scotch warrants are quoted 5ls. 9d., and 
Cumberland warrants 52s, 104d., but without business being 
reported. 

Since last report five furnaces have been put out of blast, and 
will remain out during the holidays at least, and the majority of 
the others are kept alight without any great effort being made 
to produce iron. There are 81 furnaces in operation in Scotland, 
compared with 86 in the preceding week, and 82 at this time last 
year. Of the total, 39 are making hematite, 36 ordinary, and 
6 basic iron. 

The demand for makers’ special brands of pig iron has, of course, 
been very slow, and- prices have been tending lower. G.M.B., 
No. 1, is quoted at Glasgow 5ls. 6d.; No. 3, 48s. 6d. ; Carnbroe, 
No, 1, 52s, 6d. ; No. 3, 49s. ; Clyde, 56s. 6d.; No. 3, 50s. 6d. ; 
Langloan, No. 1, 66s.; No. 3, 54s. 6d.; Gartsherrie, No. 1, 
57s.; No, 3, 51s.; Summerlee, No. 1, 58s.; No. 3, 51s. ; Colt- 
ness, No, 1, 66s.; No. 3, 55s. 6d.; Glengarnock at Ardrossan, 
No, 1, 57s.; No. 3, 50s.; Eglinton at Ardrossan or Troon, 
No. 1, 51s.; No. 3, 49s.; Dalmellington at Ayr, No. 1, 51s.; 
No, 3, 48s.; Shotts at Leith, No. 1, 58s. ; No. 3, 52s. 6d.; Carron 
at Grangemouth, No. 1, 58s.; No. 3, 52s. per ton. Scotch 
hematite pig iron has been in small request, and merchants quote 
55s. 6d. per ton for delivery at the West of Scotland steel works. 

The shipments of pig iron from Scottish ports in the past week 
amounted to only 3933 tons, compared with 5526 in the correspond- 
ing week of last year, showing a decrease of 1593 tons. 

The finished iron and steel trades have been very quiet, the 
works being closed for the holidays, and the same remark applies 
to the ironfounding and engineering trades generally. 

The arrivals of Middlesbrough pigs at Grangemouth were com- 
paratively small, amounting to 6/81 tons, against 10,282 in the 
corresponding week of last year, showing a decrease of 3510 tons. 

The coal shipments have been much better than was expected. 
The total clearances from the Scottish ports in the past week were 
251,154 tons, against 235,605 in the corresponding week of last 
year. There was thus an increase of 22,000 tons over the previous 
week, and of 15,500 compared with the corresponding week of 
1903. The greatest increase took place at the Fifeshire ports, 
from which 18,000°tons more coal: were'shipped than in the pre- 





ceding week, The inland trade has been very quiet, and next 
week’s shipments are expected to show a large decrease, for work 
has been suspended at many of the collieries. There is practically 
no change this week in the prices of coal, which are quoted 
nominally as before. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

Best Admiralty steam coals showed a decline of 6d. per ton last 
week, and fears are expressed that lower prices are imminent. 
Sales have been effected at 13s. 9d., and even 13s. 6d. The chief 
complaint on ’Change, Cardiff, this week, is that the demand for 
steam coal is so restricted. This, however, is by no means rare at 
the holiday season, and shippers usually take advantage of the 
quietness to indulge in a holiday themselves. A spurt may take 
place before the Bank Holiday, after which, unless something 
exceptional takes place in the Far East, inactivity is likely. The 
expected improvement for the middle of July did not take place. 
Swansea only exported 42,000 tons last week ; yet, on the whole, 
the harbour trade showed an improvement over the previous week. 
Newport coal trade quiet. 

During June South Wales exported considerable quantities of 
coal to the Baltic on Russian account. The total was 98,696 tons, 
as compared with 30,069 tons in June last year. 

Closing prices this week, Cardiff, steam and other coals were as 
follows :—Best steam, 13s. 6d. to 14s. 3d; best seconds from 13s.; 
ordinary seconds from 12s. 6d.; drys from 12s. 9d.; best smalls, 
7s.; best ordinaries from 6s. 3d.; inferior from 5s. 3d. 

Monmouthshire coals, best, 13s.; best ordinaries, 12s. 6d. to 
12s. 9d.; seconds, 11s. 6d. to 12s.; house coal from 15s, 6d. The 
condition of the trade is described as torpid, and quotations 
are simply nominal—from 10s. 6d. up to 13s. and 14s, are ruling 
prices. 

No. 3 Rhondda from 13s. 6d. to 13s. 9d.; No. 2, 10s. 6d. to 
10s. 74d.; small, No. 3, 8s. 6d.; small, No. 2, from 6s.; coke still 
quiet, 15s. to 21s. 6d.; pitwood stronger, 17s. 6d. to 17s. 9d. 

“Dumping” has again, I find, set in seriously, both from 
America and Germany. At the close of last week 4400 tons of 
billets came to Newport from Philadelphia consigned to Mordey, 
Jones and Co.; and this week two cargoes, one of 1994 tons of 
steel billets, consigned to R. Thomas, and 499 tons to J. Watson, 
and a second cargo of 1999 tons to R. Thomas and Co. The same 
day 210 tons of steel blooms from Antwerp came to Mordey, Jones 
and Co. 

The intense heat in the steel works has lessened operations 
somewhat, yet a fair quantity of business is being done. A good 
despatch of sleepers from the Dowlais works for the West Coast 
of Africa has taken place, and of fish-plates for the Great 
Western; and some substantial exports of steel rails and mis- 
cellaneous ‘‘ goods ” for Natal and for India, chiefly from Newport. 
A cargo of steel rails from Harrington came to Swansea this week 
for Topham and Co. 

At Dowlais works an experimental trial has been made for 
conveying molten steel from Cyfarthfa, and reports are favourable. 
In the Swansea Valley there has been a decrease in the make of 
bars, and at several of the works the heat has caused lessened out- 
put. Duffryn has been closed down temporarily, but a good make 
is recorded of tin-plate, 78,212 being brought from works. The 
dispatch was limited to a little less than 50,000 boxes. Stocks now 
are nearly 150,000 boxes. Fora little time, notwithstanding the 
fact that orders from the Far East and Batoum are in, a lesser 
trade is likely. This week the heat is also telling badly. On 
’Change, Swansea, this week it was stated that there are twelve 
fewer mills at work than at the end of June, and at the end of 
June there were nine less than in the previous month. Still, up to 
the Duffryn difficulty, there were 363 mills at work, indicating a 
large business. 

It is confidently stated in Newport that the old Pontnewydd 
Works, once owned by the Conways, have been secured by a 
London syndicate for the make of girders, which now come in 
considerable quantities from Germany. The site is well chosen 
for water convenience and for railway service, being four miles 
from Newport in the Eastern Valley. 

It is reported in Newport that Messrs. Lysaght have entered 
into arrangements with American ironmasters for 50,000 tons 
bars. This is not at all improbable, but the prices quoted are 
regarded with suspicion, as the figures given are £3 12s. 6d. per 
ton. As Siemens bars are now quoted at £4 12s, 6d. and Bessemer 
at £4 5s. 6d., the accuracy of price is questioned and is open to 
doubt ; but the rumour, and the facts of large imports coming 
in, have caused a good deal of excitement in the iron and steel 
districts, and working men are expected to bring the matter before 
their representatives. Mr. D. A. Thomas, is, | hear, to be 
especially petitioned. lronmasters openly say that the Welsh 
steel bar trade will be ruined unless something can be done. 

I regret to announce the death of Mr. Warton, Ebbw Vale, 
deputy manager of Ebbw Vale Works under Mr. F. Mills, whose 
energetic and able management was well supplemented by him. 

The result of the last Birmingham market was not to improve 
prices. Bar iron reported weak ; Scotch pig just maintained ; but 
Middlesbrough figures arelower. Tin-plates fairly strong, and con- 
tracts have been entered into within 3d. of quoted prices. Last 
quotations iron, steel, and tin-plate at Swansea were as follows :— 
Pig iron, Glasgow warrants, 51s. 9d.; Middlesbrough, 42s. 7d.; Cum- 
berland, 52s. 104d.; Welsh bars, £5 17s. 6d. to £6; sheet iron, 
£7 15s. to £7 17s. 6d.; steel sheets, £7 12s. 6d. to £7 15s.; Bessemer 
bars, £4 5s.; Siemens, £4 7s. 6d.; all delivered. Steel rails, 
heavy, from £4 10s.; light from £5 10s. _Tin-plates :—Becsemer 
steel cokes frcm 11s. 6d.; Siemens from 11s. 9d.; ternes, 22s. to 
24s.; best charcoal, 12s. 9d. to 13s.; big sheets, 6ft. by 3ft., £28 15s. 
to £8 17s. 6d.; finished black plate from £8 17s. 6d. 

Iron ore at Newport and Cardiff :—Rubio, 13s. 6d.; Tafna, 
14s, 6d.; Almeria, 13s. 6d. 

Block tin, Swansea, £119 12s. 6d.; spelter, £22 2s. 6d.; lead, 
£11 17s. 6d.; copper, £57 15s. 6d. 

Spelter works are again brisk. 

Copper experiences Swansea Valley busy, and mills active, 
though as may be expected this week, the holidays and King’s 
visit have modified the usual activity, and as I write all is 
en féte. 

Both in the Swansea and Rhayader districts, and to both places, 
trains are constantly bringing colliers from South Wales and Mon- 
mouthshire, which will affect output and steady prices, it is 
thought. 

In connection with the opening of the Birmingham Waterworks, 
it was stated in the district that Liverpool contemplates an addi- 
tional service from the Vyrynw, North Wales. 

It was also confidently predicted that, as up to a month ayo 
water measurements in Breconshire were being taken for a London 
water supply, the London scheme is yet alive. 

On Wednesday the sod of the new dock, Swansea, was cut by 
the King, and his identification with the industrial enterprise of 
the port was hailed with considerable enthusiasm, quite on a par 
with that which took place at the opening of the Prince of Wales 
Dock. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 

PRODUCERS of iron and steel have been doing a fair trade last 
week in Silesia, pig iron being firm and in good request, and 
malleable iron, tuo, briskly called for ; the plate and sheet depart- 
ment is stated to have been in lively occupation, and bars are 
pretty well inquired for, although demand has shown a slight 
falling off against previous weeks. The Silesian blast furnace 
works have quite recently placed large orders for iron ore ; some 
contracts are stated toreach up to 1911. According to the Breslaver 





Anzeiger negotiations carried on between the Upper Silesian works 
and the Steel Convention have been, so far, satisfactory, and ara 
likely to end in a final agreement between the parties concerned, 
the joining of the Silesian works being expected for October Ist. 

The Mislowitz Ironworks is reported to have received from the 
Russian Government orders for the supply of rails for a 400-verst 
line in Turkestan. 

There has been a dearth of new orders complained of in many 
departments of the Rhenish-Westphalian iron business during the 
week now past ; crude iron, for instance, is decidedly quiet, and 
in hoops too but very little is done; semi-finished steel sells 
briskly, however, and. girders remain in lively request. The 
quotations for heavy plates are depressed in consequence of the 
underquoting of the outstanding mills, and sheets are a trifle 
weak, 

As the Westphalian Steel Works Joint Stock Company, Bochum, 
could not be induced to join the Steel Convention, an agreement 
has been made, according to the Adlaer Zeitung, between the 
said Convention and the Railway Administration regarding the 
quantity of rails that are to be granted tothe Rhenish- Westphalian 
works, 

The representatives of the Coal Convention, the Steel Conven- 
tion, and the Diisseldorf and Siegerland Pig Iron Convention have 
resolved to grant for orders exported in the third quarter of pre- 
sent year bounties up to M. 1-50 p.t. for coal, M. 4-86 p.t. for pig 
iron, M. 12-50 p.t. for semi-finished steel, and M. 20 p.t. for manu- 
factured iron. 

The Rhenish- Westphalian Coal Convention refuses to pay export 
bounties later than December 31st of present year to those indus- 
tries which have not joined conventions up to that date, 

The present condition of the Luxemburg-Lorraine iron industry 
is stated to be anything but satisfactory, and the office for sale has, 
according to the Adlner Zeitung, for some time past been doing 
business with a reduction of 40 per cent. Fordeliveries toGerman 
sea ports prices are 74 per cent. lower than for other districts of 
Germany, in order to meet English competition more successfully. 

The Saarbriicken Mining Administration raised the price for 
coke 50 pf. p.t. 

The trade in coal has been decreasing last week, both in Silesia 
and in Rheinland-Westphalia, and the tone of the market was, 
naturally, dull. Rhine shipments are limited; English compe- 
tition is keen in the better sorts of house coal. Deliveries of the 
Rhenish- Westphalian Coke Convention in June of present year 
show a falling off against the month before, being 657,900 tons, 
against 659,971 tons in June last year, and 720,012 tons in June, 
1903. 

There is but a moderate business done in iron and steel on the 
Austro-Hungarian market ; crude iron meets with fair demand, 
malleable iron was a trifle more firm than previously, and the wire 
and the wire nail trade has been comparatively well occupied. 
Complaints of the insufficient employment at the machine and 
wagon shops increase, 

A fair inquiry comes in generally for coal and coke in Austria- 
Hungary. For steam coal a good demand comes in from abroad, 
especially from Roumania. On the coke market a firm tone has 
been maintained, inquiries increasing rather than otherwise. 

In most departments of the French iron industry a favourable 
condition is reported to prevail. Employment increases, on the 
whole, and the tone of the market is firm. The Raw Steel Con- 
vention has been prolonged till 1907. 

Little life is felt in the French coal trade just at present. 
the Centre stocks increase in spite of the very limited output. 

The value of French general import during the first six months 
of present year is officially stated to amount to 2345 million francs, 
or 107 million francs less than during the same period the year 
before. Value of general export was 2077 million francs, or 67 
million francs more than in the first two quarters in 1903, 

An abatement in activity is reported from the Belgian ircn 
industry, home inquiry being of a limited description ; foreign 
competition is getting keener from week to week, and very few 
fresh orders could be secured. Until now prices have remained 
the same as before, but they are likely to show a weakening ten- 
dency soon if demand does not improve. 

The position of the Belgian coal market, on the other hand, is 
pretty favourable. Fresh orders come in rather freely. In 
engine fuel stocks are small, output being about equal to consump- 
tion, and house coal was in steady request during the past week. 


In 








THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


STEAM coal market easier with a falling demand, and prices 
lower. House coal: There is a fair demand considering the 
season, and prices are unchanged. The quantity of coal shipped 
for week ending 16th was 94,321 tons—foreign 72,840 tons, coast- 
wise 21,481 tons. Imports for week ending 19th were :—Iron ore, 
9519 tons ; bars, 10,082 tons ; pig iron, 1760 tons ; pitwood, 7814 
loads; deals, 1366 loads ; potatoes, 120 tons ; soda, 5 tons ; slates, 
92 tons ; creosote oil, 22,500 gallons. 

Coal :—Best steam, 12s. 6d. to 12s. 9d.; seconds, 11s, 3d. to 
lls. 6d.; house coal, 15s.; dock screenings, 5s, 9d. to 6s.; colliery, 
small, 5s, to 5s. 6d.; smiths’ coal, 8s, 6d. to 9s, Patent fuel, 14s, 
Pig iron: Scotch warrants, 51s. 9d.; Middlesbrough No. 3, 42s. 7d.; 
Middlesbrough hematite, 52s. 104d. Iron ore: Rubio, 13s. 6d. to 
13s. 9d.; Tafna, 14s. 6d. to 15s. Steel: Rails, heavy sections, 
£4 10s. to £4 12s. 6d.; light sections, £5 10s, to £5 12s. 6d., 
f.o.b.; Bessemer steel tin-plate bars, £4 2s, 6d. to £4 5s.; Siemens 
steel tin-plate bars, £4 5s. to £4 7s. 6d. All delivered in the 
district, cash, Tin-plates: Bessemer steel, coke, lls. 9d. to 
12s.; Siemens, coke finish, 12s. to 128, 3d. Pitwood, 17s. 9d. 
London Exchange telegrams :—Copper, £57 12s. 6d. to £57 15s.; 
Straits tin, £119 10s. to £119 12s, 6d. Freights inactive. 








TRADE AND BUSINESS ANNOUNCEMENTS. 


Messrs, RASHLEIGH PHIPPS AND Co. inform us that they are 
moving to larger premises at 147, Oxford-street, on Saturday next, 
the 23rd inst. 

Tue Anti-Attrition Metal Company, Limited, advise us that 
they have taken a more extensive foundry and works at 42a, 
Great Suffolk-Street, Southwark, S.E. 

Epwarp G. HERBERT, Limited, inform us that they have been 
obliged to move from Cornbrook Park Works to a larger works at 
Rosamond:street East, Manchester, 











ConTRACTS.—The Darlington Wagon and Engineering Company 
has secured a contract for the construction of a large water 
softening plant of the Tennicott type, which is to be installed at 
Aldermaston, on the main line of the Great Western Railway. . It 
will be capable of dealing with 10,000 gallons of water per hour. 
—Messrs. Robert Stephenson and Co., Limited, Darlington, have 
secured a contract for locomotives for the Cavan and Leitrim 
Railway.—We are informed that C. and A. Musker (1901), 
Limited, have received the order from the Seaham Harbour and 
Dock Company, through Mr. P. Walter Meik, for the supply and 
erection of the hydraulic installation at Seaham Harbour, consisting 
of hydraulic accumulator, gate » Sluice hines, 
capstans, pressure mains, valves, &c.—Messrs. Richard Hornsby 
and Sons, Limited, of Grantham, have secured the contract for 
a water-tube boiler from the Finchley Urban District Council. 
The installation is for the Council’s Squires-lane generating 
station.The Holwell Iron Company Limited, Ashfordby, 
Melton Mowbray, has secured the contract for supplying the 
cast iron pipes in connection with the waterworks scheme for 
the First Garden City. 
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AMERICAN NOTES. 
(Krom our own Correspondent.) 


New York, July 6th. 

A suMMARY of the copper market shows that 
the monthly supply from home and export 
sources amounts to 36,500 tons. The exports per 
month for the first half of this year amounted to 
18,990 tons ; adding 20,000 tons as the average 
domestic consumption we have a total of 
38,990 tons, which is 249U tons in excess of the 
present supply. During the first six months of 
last year the exports of copper were 63,937 tons, 
an average of 10,639 tons per month. Domestic 
consumption, however, as compared with last 
year has fallen off 25 per cent. June consump- 
tion began to improve, and when the figures are 
all in it will show it to be about 20,000 tons. 
During the first half of the year 203,944 tons of 
copper have been distributed into foreign and 
domestic channels. The average production 
from American mines for the first half of last 
year was 22,500 tons per month, this year 27,500 
tons. The exports of copper during this and 
next month, it is figured out, will average about 
16,000 tons, and domestic consumption will aver- 
age about 18,000 tons—total 34,000 tons. Esti- 
mates of different statisticians differ as to the 
grand result, namely, as to whether there wil’ 
be a surplus or a shortage of copper. The un- 
certainty is sufficiently interesting to attract a 
good deal of attention among the market people. 

Pig tin is slightly stronger ; there is no pres- 
sure to sell ; prices fluctuated last week within 
4 per cent. Pig lead is well sustained. The 
price here is 4-20 for 50-ton lots and 4-22} in car 
lots. Much additional mining capacity will be 
added during the next six months, 

In iron and steel a very unsettled condition 
prevails. The wages schedules are being fixed 
up. The sheet and tin-plate interests have 
come to an agreement. From one point of view 
the steel industry is in a critical condition, but 
this uncertainty will be removed just as soon as 
the great companies hold their midsummer meet- 
ings and decide on what course to pursue. There 
are two or three independent concerns that are 
making considerable trouble, one is the Lacka- 
wanna Steel Company, another tke International 
Harvester Company. They refuse to be bound 
by any action of outsiders, and if they take 
orders at prices which they can well afford they 
will take a great deal of business from the com- 
binations. 

A great deal of capacity is now idle. More 
blast furnace capacity will soon blow out. This 
action was determined at meetings held last 
week, The present downward tendency in pig 
is very discouraging, but the great combinations 
are not hurt, because they control everything, 
from the ore to the finished product. 

Speculation is also at a low ebb; railroad earn- 
ings continue to decline. The shrinkage from 
last year’s figures ranges from 12 to 15 per cent. 
The net earnings for July, 1903, showed an 
increase of 20} per cent. over the corresponding 
figure for 1902. By the close of the year net 
earnings began to fall behind those of 1902. The 
railroads expect to make up much of their losses 
under crop movement. The crops are large and 
prices are high, and there appears to be a ready 
market for everything the farmer has to offer. 
These conditions constitute the basis of the pre- 
dictions now being heard, that a reaction will] 
soon set in, and that a revival of activity will 
soon follow by the railroads, which have for 
months been indulging in delay. 

All of our bank statements are favourable, and 
there is an increase in loans, There was a net 
increase in bank circulation last week in round 
figures of 1,000,000 dols., and since January Ist 
the increase has been over 24,000,000 dols. The 
supply of money is superabundant, but this is in 
appearance only. A normal volume of business 
would soon attract into activity the entire avail- 
able supply. 

Pittsburg is rejoicing this week in the opening 
of the new Wabash Road, which connects Pitts- 
burg with the great West. This constitutes the 
sixth great trunk line at that point. Vigorous 
efforts are being made to reach the Atlantic 
coast, but it will require fabulous outlays to 
accomplish this purpose though under the 
leadership of George J. Gould this will in due 
time be accomplished. The United States 
Shipbuilding Company’s property will be sold by 
order of court under foreclosure proceedings to 
pay off mortgages amounting to 26,000,000 dols. 
This sale will ‘result in a re-organisation which 
will lead to very extensive operations. Legisla- 
tion is to be sought for at the hands of Congress 
next winter, which will stimulate shipbuilding on 
this side. A similar attempt was made before, 
but political conditions were not favourable, and 
the effort was therefore delayed. 

The builders of car equipments including 
locomotives are having unusual leisure at this 
— Over one-half the capacity is at present 
idle. 

The window glass manufacturers will run full 
time throughout the summer, and they expect to 
dispose of their entire production without 
difficulty. 

New York, July 13th. 

With a view of increasing export trade in tin- 
plate a tentative rebate clause has been signed by 
which the product for export will be made at less 
money than tin-plate for home consumption. 
Eighty-three tin mills of the Trust are at present 
idle, and all of the independent mills have shut 
down on account of the wages scale. Many hoop 
and bar mills are idle throughout the country for 
repairs. Iron and steel production is generally 

uced, and even when running capacity is only 
one-half engaged. The present condition of 
business is somewhat surprising. Twenty fur- 
naces have blown out in ten days, and a few more 
will follow. A great many requirements are being 
held up, and enterprise seems to be taking a nap. 
Neither the shipyards nor the railroads are likely 
to place much business this year with the mills. 
Three or four meetings were held last week by 
the big steel interests, and it was resolved to 
decrease production rather than lower prices. 
The question of price reduction has been put off 
until October. - 

The consumption of copper is absorbing the 
entire production, This has been figured out 








within a week. Wire-drawers and cable manu- 
facturers have made heavy purchases of copper 
within the past few days. European buyers have 
also made large purchases, the total sales, domes- 
tic and foreign, for the past week approximating 
15,000 tons. The consequence of this active 
buying was an advance of 4c. per lb. in this 
market. At the close of the market on Saturday 
Lake stood at 12$c. and electrolitic at about the 
same price. The total exportation of copper for 
July is estimated at 17,000 tons, The lead 
market is active, sales being made at 4-20. 
The St. Louis market is stronger, and an 
advance is being predicted in the trade. 

Steel rails are neglected, and the rail mills will 
not be employed to more than half their capacity 
unless the railway managers reverse their recent 
decisions as to track-laying. The bridge builders 
have been disappointed in the action of some 
railway systems in their decision to postpone 
some very important bridge work for the rest of 
the year. The manufacturers of machinery are 
actively soliciting business, and the larger 
engineering plants are having a fair volume of 
work. The hardware trade is fair, and small 
reductions are being made in wire and cut nails. 

Represer.tatives of the building trades unions 
all over the United States will hold a meeting for 
organisation on August 8th, to organise per- 
manently a National Structural Builders’ Trades 
Alliance. Itis intended t> make a formidable 
national body by which labour will be able to 
dictate to capital as to the terms and conaitions 
of labour in the building trades. 

The great summer exodus of Americans east- 
ward is now under way. On Saturday 4500 pas- 
sengers sailed from this city. The vessels included 
the Celtic, St. Paul, Krooniand, Umbria, Ethiopia, 
and two smaller vessels. 

The shipbuilding interests will keep quiet until 
Congress opens, and then open a campaign in 
Congress for the getting of such legislation as will 
favour their schemes for the organisation of ship- 
building interests, 

The largest steamship in the world, the Baltic, 
of the White Star Line, arrived in port on Friday, 
cargo capacity 28,000 tons. The time was7 days 
lh 37 min. 

Railway managers have been holding con- 
ferences frequently of late in order to adjust 
harmoniously freight rates for the coming autumn 
and winter, and to establish more friendly relations 
between the various railway systems whose 
interests are identical. Three or four of these 
systems have plans matured for the laying of 
track to develop new territory in the Rocky 
Mountain region and to the southward. For a 
year past these schemes have laid dormant for 
financial reasons, and now when money is 
plentiful a depression has overtaken the country, 
which makes it advisable to postpone still further 
the construction of upwards of 15,000 miles of 
railroad in the Far West and South-west. The 
financial backers of some of our Western roads 
are demanding a stronger representation on the 
boards of directors, with a view of exercising 
more perfect control over the management. 

Sales of 10,000 tons of Southern basic iron 
within the past few days are reported. The 
managers of plate and structural mills held a 
meeting on Friday, and resolved to maintain 
prices, and, if necessary, restrict production. A 
contract was placed for 10,000 tons of bridge 
iron for a mill at Havre de Grace, Maryland. 








CATALOGUES. 





Epwarp G. Hersert, Limited, Rosamond- 
street East, Manchester.—Bound sheets of metal 
sawing machines, machine toolaccessories, cramps, 
packings, and angle plates. 

JOHN MACDONALD AND Son, 9, York-street, 
Glasgow.—Thbis firm has issued a new catalogue 
of pneumatic tools and air compressors. The 
tools are of the well-known Haeseler pattern. 

F. J. WARDEN-STEVENS, 34, Victoria-street, 
Westminster.—This is a handy little brochure on 
the subject of coal testing, which may be read 
with profit by the managers of institutions in 
which steam power is derived in the usual way. 

UniteD States STEEL Propucts Export Com- 
PANY, 71 and 72, King William-street, London. — 
New catalogue of bridge work and structural 
steel work made by the American Bridge Com- 
pany. The book may be perhaps better described 
as a small album of views of work of various kinds 
carried out by the latter company. 

GENERAL ELectric CoMPANY, Limited, Queen 
Victoria-street, London.—We have received from 
this company two sectional catalogues, one being 
the 9th edition of K section, devoted to telephones, 
switchboards, fire alarms, &c.; and the other, the 
1lth edition of S section, devoted to switch and 
fuse boards, electric light supplies, and Robert- 
son and Nernst lamps. 

BURNHAM, WILLIAMS AND Co., Baldwin Loco- 
motive Works, Philadelphia.—No. 47 of the 
monthly issues of this company’s ‘‘ Records of 
Recent Construction,” contains a short history 
of the works, and a very full description of the 
extensive array of exhibits at St. Louis. The 
tastefulness displayed in the get up of former 
similar publications is retained in No. 47. 

GRAHAM, Morton AND Co., Hunslet, Leeds. — 
This is a pamphlet describing the process of erec- 
tion of a new roof over the Leeds Central Station. 
In this work the number of principals is 26; 
columns, 36; cantilevers, 36; and lattice girders, 
15. The total weight of ironwork, 118 tons; 
number of panes of glass, 462; area covered by 
glass, 5800 square feet ; and the working area of 
station and platform covered, 28,700ft. The 
actual time of erection was less than sixteen 
days. 

ALLEY AND MACLELLAN, Limited, Polmadie, 
Glasgow.—Catalogues No. 17 E and No. 18 E, 
specially devoted to the Sentinel high-speed 
engines of the compound and triple-expansion 
and simple non-condensing types. In addition 
to the illustrations and prin tables of dimen- 
sions of engines given in No. 16 E catalogue, fur- 
ther useful tables and particulars of combined 
steam dynamos are given. No fault can be found 
= manner in which these books are pro- 

ucea, 
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Application for Letters Patent. 


4a” When inventions have been “ communicated ” the 
name and add-ess of the communicating party are 
printed in italics. 


7th July, 1904. 


15,208. Warar Circucatinc Pumps, E. W. Lewis ard 
H. Smith, Coventry. 

15,209. Moror Vunicces, E. W. Lewis and I. Smith, 
Coventry. 

15,210. Fiurp Pressure Motors, E. W. Lewis and H. 
Smith, Coventry. 

15,211. Rotumnc Macatnes, H. J. Hurd, London. 

15,212. Coin-rrgeD Apparatus, J. G. Simmonds, 
London. 

15,213. Caankep Axcgs, H. M. Butler, London. 

15,214. MottipLe Merratiic Bepstraps, The Atlas 
Bedstead Company (3. Wilkes and Sons), Limited, 
and T. D. Wilkes, Birmingham. 

15,215. Can Openers, H. W. Thurlow, London. 

15,216. ORNAMENTATION of Gass, T. Davidson, 

mdon. 

15,2.7. Frat-Borromep Crarr, M. le C. C. A. de 
Lambert, London. 

15,218. Cash R-oisrers, E. Janik, London. 

15,219. Manuracture of Prosecrites, R. A Hadfield, 


mdon. 
15,220. TaeatMENT of ARMOUR PLares, R. A. Hadfield, 
London. 
15,221. Mecuanisms for Civematocrapus, G. Douhet, 
mdon. 
15,222. Frames for Hypravctic Presses, C. Huber, 
don. 
15,223. ManuracturE of InpoxyLt, O. Imray.—(The 
Basle Chemical Works, Switzerland.) 


15,224. Exnaust Srcencers, 8. W. Andrews, London. 
15,225. Mawuracrure of Cuarn, J. Holloway, London. 


15,226. Sgiectina EvEecrricaL Impucsss, D. W. Troy, 
London. 

15,227. Botrries with Grounp Stoppers, J. Andersson, 
London. 


15,228. Srgam Torsines, M. D. Kalbach, London. 

15,229. Hook Szwinc Macaings, P. Anschiitz and G. 
Bickelhaupt, London. 

15,230. Execrric Arc Lamps, L. Calvert and W. A. 
Snape, London. 

15,231. SHoxs or Brackets for THEATRICAL MACHINERY, 
T. H. Bogue, Liverpool. 

15,232. Sugars or Scissors, J. Bersinger, Liverpool. 

15,233. Raisinc or Lowgrinc Goops, I. F. Taylor, 


mdon. 
15,234 Paper Trimmtne Macuinery, C. Seybold, 
London. 
15,235. Removina Or from Garnacr, C. 8. Wheel- 
wright and J. T. Fiske, jun., London. 
15,286. Traction RatLway Systems, C. W. Baker, 
London. 
15,237. Lockina RarLway CARRIAGE Doors, M. Fortini, 
ndon. 
15,288. SasH Putzeys, J. Duffy, London. 
15,259. Saret Mera Workine, J. P. O'Donnell, 


London. 
15,240. MatcHBox Hotper, H. C. Martin, London. 


8th July, 1904. 


15,241. Carnsuretrers, R. Lucas, London. 

15,242. Uritisinc the Top Pane of a PIANOFORTE as 
a Music Desk, H. W. McGregor, St. Albans, Herts. 
15,248 Srvp and Tre-cup, C. H., C. E., and G. D. 

Collins, Birmingham. 

15,244. Steeve for Use while Wasnrnec, W. Mitchell, 
Southampton. 

15,245. TgacneRs’ Reapinc Book, A. Cooper and A. 
J. Smith, Ipswich. 

15,246. Castors for BepstTr ps, F, Moore, Birmingham. 

15,247. Locks for RarLway CaRRiaGk Dvors, J. 
Appleby, Birmingham. 

15,248. Rine Ratxs of Sprynino and Dovsuine Faames, 
F. Hardman and J. Hetherington and Sons, Limited, 
Manchester. 

15,249. Bgarincs of Sprnpies for SpInnine and 
Dovstinc TexTite Fisres, E. J. Dalgleisch, F. 
Hardman, and J. Hetherington and Sons, Limited, 
Manchester. 

15,250. Music Hoxpzrs, W. Sparks and W. H. Tonks, 
Birmingham. 

15,251. Protectors for Rupser Tires, J. T. South, 
Brighton. 

15,254. Latues, J. M. Lockhart and E. Ashworth, 
Manchester. 

15,258. Dynamo Ecectric Macuises, W. R. V. Mar- 
shall, Glasgow. 

15,254. Barrows and Hanp Carts, C. Ryan, Glasgow. 

15,255. Execrric Cars, H. Illingworth, Tadcaster, 
Yorks. 

15,256. Vesset Steam Sreerixc Gear, A. B. Brown, 


London. 

15,258. E.ecrro-maGnetic Switch for TELEPHONE 
Srations, P. Arnheim, London. 

15,259. Setr Ciostne Cask FILLING ATTACHMENT, C. 
Fitchett, Burton-on-Trent. 

15,260. Go_F CLuB3, T. Legat, London. 

ag oe Dynamo Evecrric Macaines, W. A. Ker, 

mdon. 

15,262. Auromatic Revrer and Stop Vatve, C. Day 
and W. Y. Lewis, Glasgow. 
15,263. DeTACHABLE INDIA-RUBBER UMBRELLA Rina, C. 
Nield, J. Potts, and G. Kearton, Southport, Lancs. 
15,264. Lirgcuarps for Tramcars, W. R. Bowxer, 
Bury, Lancs. 

15,265. Connectinc WHEELS of Tramcars, S. McCall 
and R. R. Thom, Troon, Scotland. 

15,266. Continvous OstaInino of Motive Power from 
Ligutps, C. Markert, London. 

15,267. Evectric Lieut Frrrives, J. G. Irving, Notting- 


am. 

15,268. Potato PLANTER and ARTIFICIAL MANURE 
Druitt, R. Neaverson, Peakirk, Pceterbo: ough. 

15,269. Burners for Liquip Fugrt, J. J. Kermode, 
Liverpool. 

15,270. BuRNING Liquip Fugt, J. J. Kermode, Liver- 


pool. 
15,271. Burnine Liquip Fort, J. J. Kermode, Liver- 
1 


stor. Foipine Postcarp for Pictures and CorrE- 
SPONDENCE, A. H. Hole and L. Rouchon, London. 

15,278. Corsets, 8. J. Broadbent, London. 

15,274. Automatic Drops for Loapinc TENDER CoAL, 
J. Rigg and T. Meacock, London, 

15,278, PHonocRaPH RecorD CYLINDERS, W.C. Runge, 

ndon. 

15,276. Dust-rree SurcicaL DrkEssiInc MATERIAL, 
E. M. Sello, London. 

15,277. ASPHALTING Roors and Toots for same, A. Field, 


ndaon. 
— METALLIC Bepsteaps, G. A. Phillips, Birming- 


™m. 
15,279. DouBLE-TONE GRAMOPHONE NEEDLE, 8. Griin- 
wald, London. 
15,280. PNgumatic Tires, C. Joly and R. Boucher, 
London. 
15,281. Boot Trex, M. Ernst, London. 
15,282. Wax AppLyING BrusHEs, W. A. Reed, 
London. 
15,288. CHarctne AccuMULATORS for SELF-PROPELLED 
Veuicies, R. 8. McLaren, London. 
15,284. Bertus for Sarps, F. L. Ames, London. 
16, wor FLExis_e Pripgs, E. Grube and A. C. Wells, 
mdon. 
15,286 Satine Boats, R. German, London. 
15,287. Botrte Tap to PREVENT REFILLING, F. Cove, 
London. 
15,288. SPANNER Hanpies, H. D. Bailey and P. O. 
Benniwell, London, 



















































































































































15,289. Retays for Dinect-curRENST AvuTomMATiIc CiR- 
curt Breakers, C. C. Garrard and Ferranti, 
Limited, London. 

15,290. ELecrricaL Measurine Instruments, C. C. 
Garrard and Ferranti, Limited, London. 

15,291. Rack Hotpgers for Umpretias, E. Ske'ding, 
London. 

15,292. Suprortine Bars of Stex., A. Herbert and J. 
A. Hannay. London. 

15.298. Catcium CaRBIDE ConTAINEerRs, F. A. Lhoste, 
London. 

15,294. E.ecrro Derositise Antimony, A. G. Betts, 


mdon. 

15,295. Stop Motion for Twistine Frags, F.Robinson, 
London. 

15,296. Eurcrric ELevators, R. E. Philips... (4. U1. 
Vogel, United States.) 

15,297. ManuractuRING Propucts from CoRNSTALKS, 
V. Drew-en, London. 

15,298. ELecTRoLyTic MetaL Rertnixe, A. G. Petts, 
London. 

15,299. Vatves, E. E. Michelin, London. 

15,300. ELecraic TRaNnsrorMErs, The british Thomson- 
Hourton « ompany, Limited.—(7he General Blect,ic 
Company, United States.) 

15,301. E.ecrric Rai_ways, The British Thomson- 
Houston Company, Limited.—(The General Electric 
Company, United States.) 

15 302. ELectricaL DisTRIBUTION Systems, The British 
Thomson-Houston Company, Limited.—(The General 
Electric Company, United States.) 

15,308. Fusxs, The British Thomson-Houston Com- 
pany, Limited. —(The General Euctric Company, 
United States.) 

15,804. ELectric ConTRoLiers, The British Thom- 
son-Houston Company, Limited. —(The General 
Electric Company, United States.) 

15,805. Frames for SELF-PROPELLED VEHICLES, E. A. 
Carolan. —(The General Electric Company, United 
States. 

15 306. Exastic Fivin Torsines, M. Behrisch, 
London. 

15,307. Ciasps, M. L. Senderling, Lendon. 

15,308. Makinc Leap Duirsionate, A. G. Betts, 
London. 

15,309. Gioves, A. and A. Bloc, London. 

15,310. Moorinc and other Ropgs of Sarps, W. Hudson, 


London. 
15,811. Cap for Prorecrinc UmBreE.vas, C. Kitching, 
London. 
15,812. Bgarinc Busnes, W. H. Tomson and W. G. 
Hanna, London. 
a ConsTRucTION of FrirE-GRaTE, A. Studholme, 
ndon. 
15,814. Mow1nc Macurygs, D T. Gratton, London. 
15,315. Oraans, J. B. Hamilton, London. 
ee LeakaGEs in Conpvuits, O. Wilhelmi, 
naon, 
15,317. Hark Ornaments, F. Farker, W. A. Smith, and 
J. W. H. Reynolds, London. 
15,318. Curp or Cuasp for Laprgs’ Boas, J. F. Storey, 


ion. 
15,319. Mow1ne Macuings, G. E. Rowe, London. 
15,820. Apparatus for CLeaninG Knives, H. Hawkins, 


n. 
15,821. Mgans for Prope.tine Boats, H. Stasny, 


on. 

15,822. Automatic TarcsErs, C. Chevallier and E. 
Cadet, London. 

15,823. Boots and Sxors, F. B. Collinson, Liverpool. 

15,324. Hawotne of Drapery, W. H. Pinch, Liver- 


pool, 
15,825. Casks, A. Jaffa, Liverpool, 


9th July, 1904. 


15,826. WaTERPRoor UctTrits, &c., G. A. Bennett, 
Colchester. 

15,827. Hex. Tips, F. Keeley, llf rd, Fssex. 

15,828. Cycie Fors, A. Sharp and the Sharp Air Spring 
Company, Limited, London. 

15,329. CARBURETTERS and Tanks for Motor Cycuks, 
A. Sharp and the Sharp Air Spring Company, 
Limited, London. 

15,330. SHor Fastener, J. S. Davies and C. H. 

illiams, iff. 

15,381. CarBonistnc Fipres, 8S. Roberts and J. H. 
Crossley, Halifax. 

15,332. CHANDELIER AppaRatvs, J. W. Lea and J. H. 
Perrins, Birmingham. 

15,333. Loom MxkasuRING and Stopprnc MECHANISM, 
Schofield, Preston and Co., Limited, and A. Preston, 
Burnley. 

15,834. ManuractuRE of CorLep Nuts for Screw Bo ts, 
Bayliss, Jones and Bayliss, Limited, and R. Howarth, 
Wolverhampton. 

15,335. Rotters for Sprnninc Frames, A. Balfour, 


ndee. 

15,336. Toy, K. C. Goodman, Bristol. 

15,337. Biinp Rouugr, W. 8. Harkus and J. E. Houl- 
gate, Newcastle-on-Tyne. 

15,388. Frrrincs for Heartus and Frreptacegs, A. C. 
Lee, Birmingham. 

15,339. Moron Roap Veuic.Ees, R. Chadwick, White- 
field near Manchester. 

15,340. Kwittinc Macutnes, W. Cavers and F, Wood- 
ward, Nottingham. 

15,841. Suspensory Fastentnos for Socks, T. Morton, 
Birmingham. 

15,342. Woop Biocks for Pavine, W. H. Baraclough, 
Birmingham. 

15,343. Exectric Ramways, A. Anderson and J. F. 
Dunne, Liverpool. 

15,344. Sarety Device for FaLLInc OvERHEAD ELECTRIC 
Troiiey Wires, H. H. Berry and F. Risch, London. 

15,345. Furnaces, W. G. Primrose, Hyde. 

15,346. CrrcuLaTinc Water, O. M. Row and Royles, 
Limited, Manchester. 

15,347. Uritistne Tin-PLaTe Scrap Waste, T. 8. Gries- 
bach, Erdington. 

15,348. Horsk-curpinc AppiLiance, H. D. McCulloch, 
Liverpool. 

15,349. APPARATUS for CLEANING Prpss, J. Lewis, 
London. 

15,350. Apparatus for Ratstnc Stiupoes, T. Caink, 
Worcester. 

15,351. Dayinc Apparatus, A. B. Lennox, Glasgow. 

15,252, Reversinc Gears, The Hele - Shaw Patent 
Clutch Company, Limited, and W. Wa'lace, Liver- 


1. 
15258. Ketries and Saucepans, C. C. and F. Hart, 
London. 
15,354. SHACKLE Prvs, W. E. Cule and E. N. Pritchard, 
Pontypridd. 
15,555. InpExEs in Account Books, Xc., G. Sidley, 
Manchester. 
— = Cures or Fasteners, F. W. Smith, 
ed: 


Bedford. 

15,857. Device for CakRyING AmmMuNITION, H. T. Bru- 
de-Wold, London. 

15,358. Screw Stopper Botrie Hines, T. L. Halls, 
Pewsey, Wilts. 

15,359. ConpENsERS and FErep-waTeR Heaters, F. 
Engleitner, Berlin. 

15,860. ELectrotytic Crrcvir Breaker, A. Kolling, 
Hamburr. 

15,361. Dressinc Fan with Sack-FrILiina 
ment, J. Laing, Keig, Aberdeenshire. 

15,362. Motor S1Lencers, E. J, de Normanville and J. 
J. H. Sturmey, Coventry. 

15,363. Motors, B. H. Oakes, 8S. Owen, W. Pool, A. J. 
Oakes, and A Kelly, London. 

15,364. Macuines fur Stroprine Razors, J. Dugmore, 
Birmi m. 

15,865. Grip Howpers for Music, C. Blackmore, 


ATTACE- 


mdon, 

15,366. Metrsaop of ILtuminatTion, L. Laurence, 
London. 

15,367. Couptines, J. G. Thomas and D. E. Lewis, 
London. 

15,368. Covers for TYPEWRITERS, F. H. Rogers, London. 

15,369. Sturce Gates, F. H. Cripps.—(V. B. Skotnicki 
and A, F, Ostrowski, Russia.) 
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15,870. Pasreurisine Apparatus, A. J. Boult.—({ Pabst 
"Bre wing Company, United States.) 
15, — Iecanvescast Gas Burners, E. Attenborough, 


15, 72. GaLuunres for Gas Burners, E. Attenborough, 
London. 
15,873. Boot Macarnery, A. R. Timson, C. W. Bullock, 
and C. 8. Barber, London. 
15,374. Aad oon for Covetinc Horss, G. L. Miller, 
ndon. 
15,375. Pre Fasrics and Looms, O. Hallensleben, 
»ndon. 
15,876. Hyprautic Presses, P. Jensen.—(Elektro- 
gravitre G. m. b. H., Germany. 
15,877. DRAWER Gurprs, W. Laakso, San Francisco, 
J.S.A. 


15,878. Recorpine Sounps, R. J. M. Lowne and M. G. 
Templeman, London. 

15,379. Knwes-cap, T. P. Barker, London. 

15.380. BopkIN or TAPE THREADER, J. H. B. Dawson, 
London. 

15,881. Brake Apparatus, F. W. Howorth.—({Za Com- 
pagnie Internationale de Freinage (Systeme Luyers) 
Société Anonyme.) 

15,382. Sus-staTion CoNNECTING ARRANGEMENT for 
‘TELEPHONES, I. B. Birnbaum and H. G. White, 
London. 

—— Apparatus for Makino Betts, J. U. Neville, 

ve ‘ 

15,384. MegMORANDUM J. A. Gamble, 
Liverpool. 

15,385. Battoons, E. M. Bossuet, London. 

15, 386. MECHANICAL ELEVATOR for Goons in Sacks, J. 
B. Rubando, A. and H. Estier, J. Mallet, and A. 
Mouren, lon. 

15,387. CanpLE EXTINGUISHERS, Kiihnert and Co., 
London. 

15,388 Frurer, H. E. Gilchrist, London. 

15,889. Fitters, J. Czapikowski, London. 

15,390. Fursiturs, L. A. Cambier, London. 

15,391. Evecrric Rattway Systems, W. M. Brown, 
London. 

15,392. Dzep-BsorING Apparatus, W. Wlodarczyk, 
London. 

15,893. CuzantincCarpetsand Curtains, F. J. Farrell, 


of Pie 


APPLIANCES, 


Fasrics, J. Engel, 
0. Venter, 


on. 
15,894, MANUFACTURE 


ondon. 
15,895. Bugacuinc TEexTILe Fasrics, 
ndon. 


llth July, 1904. 
15,396. Prorecrinec ELecrric Licat Corps, J. Young, 
London. 


15,397. Invatip Caarrs, J. J. W. Martin, London. 
15,398. Harr-BRUSHING Macuives, G. A. Thompson, 


lasgow. 
15,399. Mawuracture of Sanrrary Pipss, W. Glass- 
eoe, Derby. 
15,400. Srocktess ANcHors, M. Taylor and J. F. 
Brand, Glasgow. 
15,401. Cuspionine Apparatus, W. Bodden and Son, 
Limited, and J. F. Nuttall, Manchester. 
15,402. Pneumatic Tires for Cycies, R. S. Wood, 
Manchester. 
_—~ Weavine Savutties, H., J. H., and J. Ingham, 
radford. 
— Sroprers for. Borris, J. Macpherson and W. 
iw, 


. q 

15,405. Bricks for Erecrinec 
Bailey and 

15,406. Har Hook for THeaTRE Szarts, W. Clode and 
F. Rogers, Birmingham. 

15,407. Brackets for DispLayiye Goons, Harris and 
Sheldon, Limited, and J. Pinfold, Birmingham. 

— Fotpine Bepsteaps, W. M. Hoskins, Birming- 

am. 

15,409. Burrato Pickers for Weavine, J. and L. 
Taylor, Rochdale. 

15,410. Frxine Picroriat Posrcarps in Agus, A. 
Findeisen and E. Teschemaker, Shaldon, 
Devonshire. 

15,411. UspickaB_e Lock for Cycxgs, C. and S. Hansen, 
Birmingham. 

15,412. Process of Worxtne Saeet Merat into 
Saee, &e., B. Addicott and G. Holland, Birming- 

m. 

15, — aeeereee Device for Borries, C. Faller, 

erma: 

15, a Macanes for Lime Wasuinc, W. Hall, Man- 
c 

15,45, Bororxo Srrucrures, J. C. Sellars, Birken- 


15,416, Automatic CANDLE EXTINGUISHER, H. Tartsch, 
Gertaan 


ny. 
. Avromatic CANDLE ExTINGuIsuER, H. Tartsch, 
Germany. 

15,418. Manuracture of Sutpsonic Acip, T. R. 
Shillito.—(The Aniline Colour and Extract Works, 
Switzerland.) 

15,419. LaminaTep Iron Sections for ALTERNATING- 
CURRENT TRANSFORMERS, J. H. Bainbridge, Southall, 
Middlesex. 

15,420. Tarcets, J. Lane, Coventry. 

15,421. PHorocRaPHIc Printinc Frames, B. J. Hall, 
London. 

15,422. VentiLatiua Device for MrLk-cans, A. Gehr- 
ckens, London. 

en Apparatus for Hotpine Srrinos, E. Welsch, 


15,424, Mernop of VARNISHING Paper, H. Armitage, 
C. Jowett, and J. P. Sowry, London. 
15,425. PROPELLERS, W. H. Linn and W. Childs, 


London. 

15,426. Looms, C. L. Perry.—(Northrop Loom 
pany, United States.) 

15,427. Rine-spinninc Frames, J. R. Horrocks, and W. 
and W. Pickard, London. 

15,428. ComPREssED Cuiurtcues, J. R. Horrocks, and W. 
and W. Pickard, London. 

15,429. BELT FASTENERS, J. R. Horrocks, and W. and 
W. Pickard, London. 

15,430. Apparatus for PeRroraTING Paper, W. Judd, 
A. Fraser, and A. R. Hardie, London. 

15,431. Macuines for Fotpinc Woven Fasrics, F. 
Gutte, London. 

15,482. Borrte Cuosurgs, P. Hermann, A. Leder, and 
B, F. Schubert, London. 

15,433. “ Purrinc up” of Fium Berzr, A. Ovens, 
London. 

15,434. Apparatus for Botriine Liquips, F. G. Riley, 


Com- 


mdon. 

15,435. Propuctnc SuBSTANCES RESEMBLING CELLU- 
LOID, ner.—(Chemische Fabriken vorm. 
Weiler-ter-Meer, Germany.) 

15,436. REGENERATING VULCANISED RupBer WastE, A. 
Kittel, London. 

15,4387. Postat Wraprer, A. Woodruff and R. Meye, 
London. 

15,438. Rorary Enxcrnes, W. Wyand. London. 

15, 439. CoaTinc Metat Piates with Varnisa, J. Kirk- 
bride, London. 

15,440. Maxinc Meat Powper, O. Imray.—(E. Marag- 
liano, Italy.) 

15,441. Freminc Apparatus for Guns, H. von Péchy and 
V. Rea, London. 

15,442. Disencacine Device for Bexts, L. Zeidler, 


London. 

15 a CanpDLe Hopes, J. O. Thomasand D. A. Lewis, 

onaon. 

15,444. Water Borrzes, D. posi. London. 

15,445. Waist BExts, H. St. G. and G. F. “Syms and 
F. J. Kent, London. 

15,446. Protective Sairs from Torpeposgs, 8. J. Pres- 
cott, London. 

15,447. Orc Separators, R. W. James.—(7. Ferguson, 
United States.) 

15, “peal Gas and Steam Enoines, J. C, McLachlan, 


n 

15,449. Sosereiow for WaLrBong, E. M. Bossuet, 
London. 

15,450. CENTRIFUGAL Macuines, M. H. Barker, 
London. 


15,451. Pngumatic MassaGe Apparatus, F. H. Crab- 
tree, London, 
15,452. System of Ececrricat Distrisvtion, J. 8. Peck, 
ndon. 
15,453. Exectrric Arc Lamps, C. ap eam London. 
15,454. Fronts and Coiuars, 8. Ww, London. 
15 455. Crrcurr BREAKERS, M. B. I Field, C. C. Garrard, 
and Ferranti Limited, London. 
15,456. KS, G. W. Caswell, London. 
15,457. Rack for Hotpine Impiements, G. C. Marks.— 
(A. A. Low, United States.) 
15,458. Fezp Water Heaters, T. 0. Organ, London. 
— > PorTaBLE TRacTION CRANES, F, E. Smith, 
Lon 
go Pasv ENTING REFILuine of Botriss, M. R. Green, 
ond 


on. 
15,461. Braces, H. Bonser and C. Vamplew, Liver- 


pool. 

— Apparatus for Cookine Oats, C. Gray, Liver- 
po! 

15,463. Writ Fires, R. Bowes, Liverpool. 

15,464. Means for Frrinc Guns, G. 
London. 

15,465. Horstriyc Apparatus, The British Thom- 
son-Houston Company, Limited.—(The General 
Blectric Company, United States.) 

15,466. Ark Brake Va.Lvgs, The British Thomson- 
Houston Company, Limited.—{The General Blectric 
Company, United States.) 

—, Vapour Evectric Conpvuctors, 0. O. Kruh, 

ndon. 

15,468. Vapour ELEcTRIC E. Weintraub, 
London. 


15,469. Vapour Ex.ectric Conpuctors, 0. 0. Kruh, 


Mackworth, 


Lamps, 


ndon. 
15,470. Steps for Tramcars, A. K. Baylor, London. 
15,471. Forr Faepinc Apparatus, G. L. Swift, 


md 

15,472. A. Frey, 
mdon. 

15,473. CrrcuLar Woot Comps, A. Longand R. Foster, 


on. 
Exvecrric INCANDESCENT LAMpPs, 


mdon. 

eS, Means for Supportine Pcants, H. W: Dover, 
mdon. 

15,475. CiGaREtTe Tips, H. P. Strause, London. 

15,476. Spzep InpicaTors, J. T. F. Conti, London. 
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15,477. Maxine Mera Rotts, W. P. Dreaper, Brain- 
tree, Essex. 

15,478. SantTaRy ARRANGEMENT for Sativa, C. W. 
Harvey, Macclesfield. 

15,479. AtarRum for Motor Cars, W. H. Baxter, 


on. 
15,480. Game of SkILt, T. B. Smith, Portsmouth. 
15,481. Ivtam Wire Burps, J. Elden, Worthing, 


sseX. 

15,482. Lapettmye Borrizs and Boxss, J. E. Walsh, 
Nottingham. 

15,483. PorraBte Dritt Stanp, G. Edgar, jun., New- 
port, Mon. 

15,484. Looms, C. B. White, Manchester. 

15,485. Scarves, Ridley, Shore and Co., Limited, and 
A. Gibson, London. 

15,486. Improvep Toy, A. Elsmore and C. Marriott, 
Birmingham. 

15,487. Frxtna Door Koss, G. L. eweng Aldridge. 

15,488. Constauctine Loom Wert Forks, R. Croasdale, 
Burnley. 

15,489. Marine Borters, The Inglis Boiler Syndicate, 
Limited, and G. Inglis, Glasgow 

15,490. Frame for FIsHING Nats, 8. Alcock and Co., 
Limited, and 8, Alcock, Redditch. 

15,491. Hotpinc Fioats or Leaps on FisHinc Lings, 
S. Allcock and Co., Limited, and 8S. Allcock, 
Redditch. 

Cotron CLEANING Macuing, J. L. 
Manchester. 

15,493. PortaBLE Bepstgaps, I. Chorlton and C. E. 
Smethurst, Manchester. 

15,494. SpreapER for Sewacer, K. F. Campbell, Man- 
chester. 

15,495. DyNAMO-ELECTRIC MacHINEs, The or a 
Dy namo and Motor Company, Limited, and R 
McLeod, Liverpool. 

15, 496. HANDLE, G. L. Lioyd-Beach, St. Leonards-on- 


Rushton, 


1547, Means for Heatine Fezp Water, A. Stewart, 

ndon. 

15,498. PHorocrapHic Exposure Merers, R. and J. 
Beck, Limited, London. 

15,499. Seccars, J. Hamblct, Birmingham. 

15,500. SHop Fittinos, R. T. Ingram and E. A. C. 
Williams, Bristol. 

15,501. Patrern Casgs, C. Perry, London. 

15,502. A Mrxinc Macuing, O. N. Rikof, Hamburg, 
Germany. 

15,503. Apparatus for Stayinc Warps, J. Joubert and 
F. Suter, Manchester. 

15,504. CrossHEAD Pins for Enornges, A. Ford, Man- 
chester. 

15, ee MILK and Crea, P. J. Petersson, 
Lo 

15,506. APPARATUS for SEALING Lips on Boxs, O. Asche, 
London. 

15,507. ConTROLLING VALvEs for Enarngs, T. W. Nichols, 
Gateshead-on-Tyne. 

15,508. Stnencers for INTERNAL CoMBUSTION ENGINES, 
F. H. de Veulle, Coventry. 

15 509. VARIABLE Speep Gears for Cycizs, A. C. Chew, 
Coventry. 

15,510. INCANDESCENT Lamps, H. E. Killin, Coventry. 

—_, Door Sprinos, J. T. Brown and E. Kohler, 

mdon. 

15,512. Lip for AccumuLaTor Boxes, E. J. Clark and 
Hart Accumulator Company, Limited, London. 

15,518. APPARATUS for CLEANING TRAM-LINES, M. J. 

J. J. Sexton, Ilford, Essex. 

15,514. FoLtpiInc and CoMBINATION TaBLEs, M. Chap- 
man, London. 

14,515. Specracies, A. H. Gladwin, London. 

15,516. Trumpets for TALKING MACHINEs, H. A. Gaydon, 
London. 

15,517. Dynamo Evxectric Enorygs, J. Lommatzsch, 
B. Mensch, and O. Siegert, London. 

15,518. Traps for WHEEL Tires, A. Willis, London. 

15,519. Merattic Boxes or Canisters, C. A. Ernst, 
London. 

15,520. Stoves, D. Marshall, Cheltenham. 

15,521. Cover for Dust Cart, W. Jones, London. 

15,522. Muxes for Spinnrnc Cotton, H. Ashworth, 
London. 

15,528. AUTOMATICALLY APPLYING Brakes,W. F. Smit, 


mdon. 

15,524. APPARATUS for TRANSMITTING PowER, W. M. 
Conway, London. 

15,525. ELecrro- pneumatic Actions for KkyY-BOARD 
Musica. Instruments, E. Drexler, London. 

15,526. OveRHEAD Rartways, F. E. Wilson, Kingston- 
on- ames, 

15,527. ImeLemMENT for MANIPULATING Icg, T. J. Ball, 
Kingston-on-Thames. 

15,528. Tornina the Leaves of Books, B. Sharp, 


mndon. 
—— — ENTANGLEMENTS, E. G. S. McClellan, 


15, 330. “AUTOMATIC Straixc Hoxper, R. R. Rogers, 
Southsea, Han 

15 581. INSTRUMENT for Sicutinc Guns, W. Youlten, 

mdon. 

15,582. Roorinc and WALLtNeG with Tries, H. W. Iles, 
jun., and H. W. A. Hislop, London. 

15,533. WaTsR-TUBE Bor.ers, O. Imray.—(7he Stirling 
Company, United States.) 

15,534. Wire Mzsawork for Mattresses, T. Water- 
house, H. P. Phillips, G. A. Phillips, W. Lowick, 
and F. Jacques, Birmingham. 

grt WeicHinc Macuines, C. W. Brecknell, 

mdon. 

15,536. Movutpinc Apparatus, H. E. Newton.—(2. 

Hoe, United States.) 





15,537. Trousers STRETCHER, R. H. Bishop, London. 





15,5388. Remvrorcep Concrete Structures, W. C. 
Wedekind and P. Stuart, London. 

15,539. PINcE-NEz and SPECTACLES, H. 
London. 

15,540, Moror Gocates, H. Newbold, London. 

15,541. Skirt Houpgrs, E. Funk.—(&. Becker and EF, 
Buck, Germany.) 

15,542. CLorHEs Pre, C. R. Skidmore, London. 
15,543. Winpow Scregns, C. D. Cutts, W. A. Smith, 
J. E. Cameron, London. 

15,544. INcANDEScENT Gas Burners, A. W. Bailey, 
London. 

15,545. Gano CaTrLe Fastener, J. Sheppard, London. 

15, 546. PENHOLDERS, B. Hawkens, London. 

1b, "347. REVERSIBLE WINDOW Sasugs, E. J. Robertson, 
London. 

15,548. CHILpREN’s Cycie Cars, G. Comont, London. 

15,549. Burnine EARTHENWARE Goons, F. W. Br« 
bent, London. 

15 550. Reparrtnc Woopen Pavements, W. M. Andrew, 
London. 

15,551. PrReveNTION of Fires CausEp by Saorr Cir- 
cuits, O. Wilhelmi, London, 

15,552. Lure Rarrs and Bstts, P. C. Petrie, London. 

15,5538. InsTRUMENT for DeTeRMINING LEvgLS, 8S. A. 
Bhisey, London. 

15,554. Bact Vatvss for Cisterns, 8. F. K. Albrectsen, 
and J. M. and J. C. Madsen, London. 

15,555, Pneumatic Tires, E. P. Philpots, London. 
,556. Prpg WRENCHES, F. A. Headson, London. 

57. BRAKING ‘APPARATUS, J. W. Cloud, London. 
58. Tip Wagons, W. 8S, and R. A. Hudson, London. 

15,559. Power Hammers, W. H. Law and P. Donald 
son, London. 

15,560. Inkinc Devices for Printinc Presses, A. 
Joisten and J. May, London. 

15,561. INpicaTors for ELecrric Oscriiations, W. P. 
Thompson.—(Gesellschast fiir drahtlose Telegraphie, 
m. b. H., Germany.) 

15,562. PortaBLe Loops for Dump Cars, H. A. Pen- 
berthy, J. B. Pitchfurd, C. Robinson, and W. W. 
Beeby, Liverpool. 

15,563. ELECTRO-MAGNETIC 
Willis, Liverpool. 

15,564. Lusricators for ENGINES, 


Newbold, 


SicnaLtina Devices, J. 

J. Corner, Liver- 
pool. 

15,565. Hanpies for Vesseis, C. E. Challis, Barnet, 
Herts. 


15,566. Crasps for Weartnc APPAREL, M. Rubin and 
J. Janowitz, London. 

15,567. ELecrric or TELEPHONIC H. 
Carbonelle, London. 

15,568. HorsgsHogs, T. Cusdin, London. 

15,569. Frreproor Structurss, J. Nolte, London. 

15,570. FLoweR-BEARING VEHICLES, F. Bublitz and 
W. Scheel, London, 

15,571. Manuracture of Twist Dritis, J. Schmitz, 


TRANSMISSION, 


mdon. 
15,572. SuspgnpER for Men's Suarrts, C. Garnier, 


Ashis, 
R. 


ndon. 
15,573. Fivine Macuives, D. Popescu and I. 
London. 


15,574. Kwy-operatep Musicat IN3TRUMENTS, 
Haddan.—( Bauer and Hawraneck, Germany.) 
15,575. Bact Bgearinos, W. Hopflinger, Londen. 
15,576. Convertine Heat into Work, H. M., M. P., 

and E. G. Funke, London. 
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15,577. Recovery of Merats from Orgs, J. Nicholas, 
Waterloo, Lancs. 

15,578. Srgam Generators, W. M. Simpson, Hastings. 

as OS Locks, L. Davis and E. Chambers, Birming- 

am. 

15,580. Ventcte Lamp to SHow Names of Degstina- 
tioys, J. H. Ross, Birmingham. 
15,581. TELEPHONE CaLL Systems, A. C. Brown, 

London. 

15,582. Corp Device for TRANSMITTING Me3sacgs, D. 
B. Seaman, Liverpool. 

6,583. DispLayine ArTICLEs in SaHorp Winpows, A. 
Silver, Liverpool. 

15,584. LiperaTine Prez Jornts, A. Davidson, E. W. 
Hatfield, and C. G. Fletcher, Sheffield. 

15,585. AppaRaTus for Sanpinc Rais, H. Turner, 
Sheffield. 

oe Scorer for RecorpinG Gor Scorgs, L. J. Lévy, 

Glasgow. 

15,587. PHotocRapay WiTHoUT Dark Room, A. White- 
head, Colchester. 

15,588. Tram Ticket Houpgrs, G. Taylor, Manchester. 

15,589. CurTAIN Poigs, R. Greenhalgh, Manchester. 

15,590. Brackets, J. T. Pratt and A. W. Harris, 
Birmingham. 

15,591. Ort Caxs, I. Webster, Leeds. 

15 592. Cyanipg Procsss of Gop Exrraction, H. J. 
Phillips and J. Pickering, London. 

15,593. FasTENING CHILDREN in BaBy CARRIAGES, A. 
J. Jacobs, BristoL 

15,594. Putrer, W. R. Hewitt, Carnoustie. 

15,595. HorizontaL RectprocaTine Taxort for Rice, 
A. Astles, Nantwich, Cheshire. 

15,596. ADJUSTABLE TeMPLATES for Szrtinc Out Stair 
Srrinc-poarps, J. W. Radford and J. G. Greaves, 
Nottingham. 

15,597. Got¥F Cuuss, J. C. L. Henry, London. 

15,598. a TOMATIC Protector, W. McLean, Newcastle- 
on-Tyn 

15,599. Marra THERMOMETRICAL ELECTRICAL INDI- 
CATOR, A. B. Thompson, Oldham. 

15,600. PRintING FRAME for PHOTOGRAPHIC PostcaRbs, 

. T. Milne, Inverness, N.B. 

15,601. Exevatine Forks for Hay, R. T. Broughton, 


Derby. 

—, Device for ADVERTISING Siays, E. Wittkowski, 

mdon. 

15,603. Apparatus for 
Burnard, London. 

15,604. ConsTRucTING ParTITION WALLS, L. J. Martin, 
Clacton-on-Sea, Essex. 

15,605. PRESERVATION of MgaT and MILK, H. G. Harris, 
London. 

15,606. Skewer, J. R. Morgan, London. 

15.607. PREVENTING Unscr&wine of Nuts, E. E. Jack- 
son, Ambergate, near Derby. 

15,608. Paper Fries, H. P. Lavender, London. 

15,609. ImpLEMENT for TILLING Lanp, P. R. J. Willis. 
—(A Gray, United States.) 

15,610. Bonn for Coat Dust, H. L. Mitchell and T. 
Marriott, London. 

15,611. Presses for Cement Stonss, B. Juckel and G. 
Reiche, London. 

15,612. CHANGING Diegction of ELECTRIC CURRENTS, 

E. G. P. Bousfield and The Ozonised Oxygen Com- 
pat Limited, London. 

15,618. Skip and "PUNCTURE Preventer, E. N. Lawley, 
London. 

15,614. Dynamos Ussep with Cxrris, W. Langdon- 
Davies and A. Soames, London. 

15,615. Sprrit Dyzinc, H. Payne and G. Masterson, 
London. 

15,616, SINGLE PHask ALTERNATE CURRENT Motors, 
Crompton and Co., Limited, and R. Goldsc’ hmidt, 
Chelmsford, Essex. 

15,617. Evectric Contact, Crompton and Co., Limi- 
ted, and E. W. Abbott, Chelms ord, Essex. 

15,618. ELecTrRic Crecert BREAKERS, Crompton and 
Co., Limited, and R. C. Harris, Chelmsford, Essex. 

15, 619. MILiraRy VauisE, R. A. Yule, London. 

15, 7620. Cover and Srirrer for MILK VessELs, J. 
Grindey and 8. Turner, London. 

15,621. Pweumatic Rupser HEEL, M. Sluce, London. 

15, 622. Tires for Roap VEHICLES, ~G, 8. Ogilvie, 
London 

15.623. Co: 1nG Houzs in Woopen Boxgs, H. G. Gill, 


REFRIGERATING MILK, A. 


London. 

15,624. MANUFACTURE of 1 : 8-ARYLNAPHTHY-LAMINE- 
SULPHONIC Actps, C. D. Abel. —(Actien Gesellschaft 
fur Anilin-Fabrikation, Germany.) 

15,625. peg ComBusTion Enoines, W. Peck, 
Londo 


15,626. “Druano Evecrric Macuines, W. B, Sayers 
and Mavor and Coulson, Limited, London. 





15,627. Evecrric Ciocks, G. B. Bowell, London, 

15,628. ENVELOPES, Kenrick and Jefferson, Limited, 
and A. C. Kénrick, London, 

15,629. so LEATHER Sunstirute, R. Piesber- 
gen, Live 

15,630, Inrsumal Compustion Enarngs, A.G, Melhuish, 
London. 

15,631. Removine Ink from PLAIN Woop, T. B. Worley, 
London, 

15,632. Prorection for PARALLEL Evectric Freepers, 
The British Thomsen-Houston Company, Limited.— 
(The General Electric Company, United States.) 

15,633, Horstinc Apparatus, The British Thomson- 
Houston Company, Limited.—(The General Electric 
Company, United States.) 

15,634. ExecrricaL Disrrinution, 8. 
London. 

15,635. OpgraTiIne Tramway Pornts, F. de Sales and 
H. J. Seymour, London. 

15,636. Fitters, F. R. Lipscombe, London. 

15,687. Recutatine Meonanism for Arc Lamps, W. T, 
Upton, J. E. Elliott, and H. B. Pratt, London. 

15,638, REVERSIBLE Rorary Enorne, H. E. Parry, R. 
W. Thomson, and W. J. Farley, London, 


Ferguson, 








SELECTED AMERICAN PATENTS. 


From the United States Patent-office Oficial Gazette, 


760,036, Stream Torsing, J. Stumpf, Charlottenburg, 
Germany.— Filed September 8th, 1903. 
Claim.—In a steam or gas turbine, the combination 
of a machine to be driven, the shaft of this machine 
being journaled in two bearings, with a turbine 


| 
wheel situated upon the free end of this shaft outside 
the bearing, and means for permitting a small ial 


movement of said shaft, substantially as described 
and for the purpose set forth. 


760,036 









































760,037. Stream Turing, J. Stumps, Charlottenburg, 
Germany.— Filed September 8th, 1908, 

Claim. In a steam or gas turbine, the combination 
of two turbine wheels rotating in opposite directions, 
means for supplying steam to the primary wheel, two 
turbine vane rims the first one of which is situated 


760,037 


at the side of the secondary wheel and is removably 
fixed to the primary wheel, and the second one of 
which is situated at the side of the first one and is 
removably fixed to the secondary wheel, substantially 
as described and for the purpose set forth. 


760,158. Carrier on Conveyor ror PROJECTILES OR 
OTHER Loans, C. P. E. Schneider, Le Crevsot, France. 
Filed June 18th, 1903. 

Claim.—(1) In an apparatus of the character de- 
scribed, the combination of a beam or lever.and a 
crank arm articulated together and one of which is 
pivoted on a suitable support, a load support articula- 


ted to the other, and means of shifting said beam and 
crank-arm around their respective axes and maintain- 
ing the load support in a substantially horizontal 
plane. (2) In an apparatus of the character described, 
the combination of a rocking beam, a pair of crank- 
arms pivoted thereon in the same axial line but at an 
angle to each other, load-supporting means articulated 
to said crank-arms, sliding connections between said 
means and the rocking beam, and a counterpoise 
connected to said beam. 

760,444, Furnack Grate For SMOKELESS Com- 
BusTIoN, F. Girtanner, New York, N.Y.—Filed 
December lat, 1902. 

Claim.—A combination grate for furnaces comprising 

a travelling distilling grate having individual grate 

bars overlapping so as to exclude ingress of air from 

below, and said grate being of sufficient length to coke 
the fuel; an iaclined combustion grate adapted to 


receive the coked matter from the travelling distilling 
grate = provided with air openings between its 

rs, gra’ ted to receive ashes from 
the pieashr wor tony grate, and ‘a gate intermediate of the 
combustion grate and the dumping grate for holding 
the fuel on the combustion grate when the dumpmg 
grate is actuated, substantially as descril 
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THE RIGHT TO BREAK UP STREETS. 
By A LeGAL CoNnTRIBUTOR, 
No, II,* 


HiTHERTO we have only been dealing with cases where 
the owner or occupier desires to connect his drain with 
a public sewer. Mention should also be made of Sec. 23 
of the Act of 1875, which provides that where any house 
within the districtof a local authority is without a drain 
sufficient for effectual drainage, the local authority shall 
by written notice require the owner to make a suitable 
drain. A similar power may be exercised in the County of 
London by virtue of the Public Health (London) Act, 1891, 
Sec. 43. IZfthis mandate is not obeyed the local authority 
inay themselves do the work and recover expenses from 
the owner. It is conceived that in this case also the 
owner or occupier would have a right of recourse to a 
Court of summary jurisdiction if he thought that the 
charges were excessive. 

Under Sec. 25 of the Public Health Act, 1875, the 
local authority can only consider what drain is necessary 
for effectually draining a new house. Therefore, where 
there are two sewers running down a road in which a 
new house is being built, one sewer for conveying sur- 
face water and the other for conveying sewage, the local 
authority cannot, under Sec. 25, compel the owner of the 
house to make two drains, one connecting with each 
sewer, if one drain is sufficient for effectually draining 
the house (Matthews v. Strachan, 1901, 17 T.L R. 619). 

If the local authority carry out the work under this 
section they are responsible for negligence if it is not 
done properly. Thus it has been decided that where a 
local authority, by agreement with the owner of a house, 
constructs, so as to communicate with their sewer, a drain 
from his ar ag which they could have required him to 
make under Sec. 23 of the Public Health Act, 1875, such 
agreement is not ultra vires, and they are responsible to 
him for any damage caused to his property by the 
negligent construction of the drain 

There is a note of caution which should be sounded to 
the owner or occupier who undertakes the work of 
connecting his drains with the sewer. 

He who takes upon himself the duty of breaking up 
the road must properly reinstate it. He is bound to 
make good the road in the same way as he would if he 
had opened it or broken the surface for any other lawful 
purpose. If he fails to do this he will be liable in damages 
for any accident which may arise therefrom, and the 
County Council may also proceed against him for having 
done damage to the surface of the road by breaking it up 
and not properly reinstating it. 

We now pass on to consider the question whether the 
owner or occupier of premises abutting on the highway 
has any power to interfere with the surface of the road 
for the purpose of laying gas or water pipes, or electric 
wires. This question is not of much importance as 
between the owner and the local authority, inasmuch as 
the companies who are responsible for the laying of these 
conduits have powers conferred upon them by their Acts to 
break up the roads, subject to serving certain notices on 
the highway authority. 

Broadly speaking, it may be stated that (subject to an 
exception to be presently mentioned), the owner or 
occupier has no power to break up the road for the 
purpose of attending to electric wires, gas pipes, or water 
pipes. 

Subject to these general observations, it will be con- 
venient to deal with these matters separately. 

Gas pipes.—The power to lay, repair, alter, or remove 
gas pipes is conferred upon the gas companies by Secs. 
6-12 of the Gasworks Clauses Act, 1847. These sections 
provide that all proper and necessary notices shall be 
served upon the local authority, and but they apparently 
confer the right to disturb the highway for this purpose 
upon the gas company, and the gas company only. In 
these circumstances it is conceived that the owner or 
occupier would not be allowed to interfere with the street 
for the purpose of altering or repairing his gas pipes. 

Electric wires.—With regard to the laying, altering, 
&c., of electric wires beneath the surface of streets and 
roads, this is regulated by the above section of the 
Gasworks Clauses Acts, 1847, which are incorporated 
with the Electric Lighting Acts, 1882 and 1888, 
Although the Electric Lighting Acts provide that the con- 
sent of the local authority must be obtained before the 
streets are broken up, we have already pointed out that 
where electric mains have been laid without this consent 
the Courts will not order the removal of such mains, on 
the ground that when once in position they do no harm 
to the traffic (Vestry of St. Mary, Battersea v. County of 
London, &c., Lighting Company, ubt supra). It is pos- 
sible that the consumer might take the law into his own 
hands, as the company did in that case, but such a course 
would be undesirable. 

Under a schedule to the Electric Lighting (Clauses) 
Act, 1899, which is incorporated with every provisional 
order, the local authority may themselves undertake the 
work of breaking up, filling in, and reinstating streets in 
so far as may be necessary for laying, altering, or repair- 
ing electric wires. They may charge the cost of this 
work to the electric supply company, and recover the 
same summarily. There is nothing, however, in the 
Electric Lighting Acts to give the consumer the right to 
break up the street for the purpose of connecting the 
mains with his premises. 

_ Water pipes.—The law as to the right to lay water 
pipes differs materially from that which regulates the 
laying of gas pipes and electric. lines. The Waterworks 
Clauses Act, 1847, by Sec. 28, gives the water com- 
panies power to break up streets for the purpose of 
laying, repairing, and renewing service pipes. They can 
only do this, of course, after notice to, and under the 
superintendence of the highway authorities. Sec. 48 
provides that communication pipes may be laid between 
the consumer's premises and the mains by the consumer 
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himself, provided he has tendered to the water company a 
certain proportion of his rate. He may also remove a 
communication pipe, after giving certain notices. For 
the purpose of laying or removing he may break up the 
pavement and the surface of the road after giving notice 
to the highway authority, but he has no power to so break 
up the road or pavement for the purpose of executing 
repairs. 

That the duty and powe;x of repairing is vested solely 
in the company appears to Le the law from the case 
of Chapman v. Fyle Waterworks Company (1894) 
2 Q.B., 599. There a water company, under the pro- 
visions of its special Act, which incorporated the Water- 
works Clauses Acts, 1847 and 1868, had power to lay 
down, repair, and maintain (inter alia) pipes and all 
other works necessary for supplying water within the 
limits of their Act. At the request and expense of the 
owner of a house the company laid down a service pipe 
leading from its main under the street into the house, 
in which it placed a stop-cock for the purpose of 
regulating the supply of water. This stop-cock was 
protected by a cover or guard-box let into the pavement, 
which was provided with a lid or flap. Owing to the 
hinge or lid of the flap being out of repair, it projected 
above the pavement, and the plaintiff, while passing along 
the street, tripped over it, and sustained injury. The 
apparatus could not be repaired without being removed, 
or removed without breaking up the pavement. The jury 
found that there was negligence on the part of those who 
were liable for the repair of the hinge. It was held, 
without deciding whether the apparatus belonged to the 
company or the owner of the house, that the company 
which had power to break up the street for the purpose of 
repairing the guard-box was responsible for its repairs, 
and therefore liable in respect of the injuries sustained by 
the plaintiff. 

It might be observed, in passing, that although the 
water company may do the excavations, under agreement 
with the consumer. there seems to be nothing in the 
Water Companies Acts which gives the local authority any 
rights to interfere. 

Special provisions applicable to the County of London. 
—The provisions of the Public Health Act, 1875, to which 
we have referred above, do not apply within the metro- 
polis. It is necessary therefore to refer to certain metro- 
politan statutes in order to ascertain the rights of the 
frontager within the county of London. It will be suffi- 
cient for our present purpose to draw attention to one or 
two sections of the Metropolis Management Acts, and 
the London Building Act. 

It is provided by Sec. 79 of the Metropolis Management 
Act, 1855, that:—‘ It shall be lawful for any vestry or 
board to contract and agree with the owners or occupiers 
of any houses, buildings, or ground, that any drains 
required to be made, altered, or enlarged by such owners, 
shall be constructed, made, altered, and enlarged, by the 
vestry or board, and the cost price of making, altering, or 
enlarging such drains, as certified by the surveyor of the 
vestry or board, shall be repaid by the owner or occupier 
so agreeing to the vestry or board, and in default of pay- 
ment the same may be recovered in the manner herein- 
after provided.” 

So far as we are aware, the local authorities in London 
only have power to do the work of connecting drains 
with sewers under the above section, or else under a sec- 
tion—similar to Sec. 23 of the Public Health Act, 1875— 
which enables them to act where the frontager has made 
default. Nevertheless, it seems that a London frontager 
has no right to make a connection without the consent 
of the Local Authority. Here itis not a question of merely 
complying with -conditions, for it is provided by the 
Metropolis Management Act, 1862, that:—‘* No person 
shall make or branch any sewer or drain, or make any 
opening into any sewer vested in the London County 
Council, or in any vestry or district board, without the 
previous consent in writing of such board or vestry; 
provided that it shall be lawful for any person, with such 
consent, at his own expense, to make or branch any 
drain into any sewer vested in such board or vestry, or 
authorised to be made by them, or either of them, under 
the firstly recited Act or this Act, such drain being of 
such size, materials, &c., as the board or vestry shall 
direct or appoint.” 

There is nothing in the Act to show that the Local 
Authority need give grounds for refusing to give their 
consent. At the same time, it is impossible to find any 
authority for the proposition that they can refuse consent 
and do the work themselves, charging what they like to 
the frontager. We have shown that under the Public 
Health Act, 1875, a frontager, having the absolute right 
to connect a drain with the sewer, may proceed to break 
up the road vi et armis, with but little risk. ‘ It is doubtful 
whether it would be safe for him to adopt this course in 
London. 

It is provided by the London Building Act, 1894, Sec. 
199, that:—‘‘ No person not being lawfully authorised 
shall erect or place, or cause to be erected or placed, any 
post, rail, or fence, for obstruction or encroachment 
whatsoever, in, upon, over, or under any street; and no 
person not being lawfully authorised shall alter or inter- 
fere with any street in such a manner as to impede or 
hinder the traffic for which such street was formed or 
laid out, from passing over the came.” 

“The Council may, at the expiration of two days after 
giving notice in writing to such person to demolish or 
remove any such post, rail, fence, bar, obstruction, or 
encroachment, or to reinstate or restore such street to its 
former condition (as the case may be), demolish or remove 
any such post, rail, fence, bar, obstruction, or encroach- 
ment, and reinstate or restore such street to its former 
condition, and recover the expenses thereof from such 
person in asummary manner. This section shall not 
apply within the City.” 

With regard to laying drains in tunnels under streets 
in the metropolis, it seems that there is no duty cast 
upon the frontager to give any notice of his intention to 
drive the tunnel, and so far as we are aware he cannot be 





prevented from doing so if he does not interfere with the 
street. : 

The foregoing observations are all based upon the 
assumption that the local authority has no right of pro- 
perty in the soil of the highway. If, by some old Act of 
Parliament, they owned the fee simple of the road, they 
would probably have power to object to any interference 
with the surface. One case may be cited to show that no 
man has any right to enter upon private land, or land held 
in fee simple, for the purpose of laying pipes. 

In Goodson v. Richardson (1874) L.R. 9, ch. 221, it 
appeared that the owner of some houses in Ramsgate, 
being dissatisfied with the waterworks company, pro- 
ceeded to construct works for supplying water to his 
houses, and obtained the permission of the highway 
board to lay down pipes along the highway. He laid the 
pipes in the soil of a road adjoining the land of the 
plaintiff, who also owned the solum of the highway ad 
medium filum ; and the plaintiff applied for an injunction 
to restrain the continuance of the pipes. This injunction 
was granted, it being held that the plaintiff was not left 
to his remedy at law, and was not required to establish 
his right at law, and that the facts that the soil under the 
highway was of no value to the owner, and that his 
motive for applying to the Court was not connected with 
the enjoyment of his land, were held not to be reasons 
against the granting of the injunction. This point, how- 
ever, is more of academic than of practical interest, as the 
local authority, in the vast majority of cases, only has 
control over the surface of the road in so far as may be 
necessary for keeping it open for traffic. 

In conclusion, the inquiry upon which we have entered 
seems to make it clear that, in the absence of any special 
power conferred by special Act, the local authority has no 
power to insist upon breaking up a road and to charge 
the cost to the frontager if he is willing to do the work 
himself. 








BRITISH AND FRENCH SUMMER TRAIN 
SERVICES IN 1904. 
By CHARLES Rovus-MARTEN. 
No. II.* 


As I am proceeding upon the basis of mere speed, I 
cannot take into account in allotting order of precedence 
the question of road difficulty any more than of train 
loads. Were I to take the former into account, the 
Midland would take precedence over the London and 
North-Western; were train loads to be admitted as a 
factor, then the order would be reversed. But as in the 
present case I am going simply on the question of speed, 
no difficulty exists in allccating priority of place. The 
London and North-Western still has its run from 
Willesden to Coventry by the Birmingham morning 
express booked at an average speed of 57°7 miles an hour 
from start to stop. None of the very fine new trains put 
on by the North-Western between London and Man- 
chester and London and Liverpool quite reach this 
standard, the best being that done by the morning up 
express, which is booked to cover the 133} miles from 
Stafford to Euston in 142 minutes, therefore averaging 
56°4 miles an hour. This, however, is fractionally 
slower than the 2 hours up Birmingham express, but is 
nevertheless a very excellent piece of work. The new 
down run without stop from Euston to Stockport, 183 
miles, in 3 h. 18 min., does not give so high an average 
but nevertheless reaches the 55 miles an hour standard 
its rate being 55:4. The corresponding up journey, how- 
ever, which is allowed 8 h. 21 min., just fails to touch 
that standard. But the new 33-hour morning express 
from Euston to Liverpool is allowed only 2 h. 51 min. for 
the non-stopping run to Crewe, which is a few chains 
over 158 miles. This represents an average speed of 
55°5 miles an hour, and is the best regular timing yet 
given over that stage. 

In reviewing these North- Western improvements it must 
always be borne in mind that, by reason of its shorter 
distance and easier road to most of its destinations that 
railway is really, in point of fact, making no actual efforts 
at all in these new improvements, which still leave it with 
a great deal in hand. The late chief mechanical engineer, 
Mr. F. W. Webb, informed me just twenty years ago, 
when the 4}-hour services between London and Manches- 
ter were first established by the three lines which then 
competed for that trade, that he was perfectly ready, 
whenever his directors should require it, to run between 
Euston and Manchester without stop in the even three 
hours. As the same distance has been covered on the 
main line, ze, to a point 30 miles beyond Crewe, in 
2h. 50 min., it is perfectly clear that this was no vain 
boast, but simply a statement of an obvious feasibility 
which we may yet see realised in daily practice. 

When the 33-hour trains between London and Man- 
chester were announced by the London and North- 
Western, the immediate and natural conjecture was :— 
What in these circumstances would be done by the 
Midland? The answer which came on July Ist was 
“short, sharp, and decisive.” The Midland was content 
to be five minutes astern of the North-Western on account 
of her longer and harder road, which, indeed, makes her 
3 h. 35 min. service between London and Manchester far 
more arduous a task than the five minutes shorter service 
of the rival route, but would not consent to be left further 
in the rear. 

Accordingly, while adheiing to the former timing and 
the easier though longer route for the mid-day and even 
ing expresses from St. Pancras to Manchester Central, 
the 10 a.m. express from St. Pancras and the 4.15 p.m. 
from Manchester were altered to travel by the shorter 
though harder Peak Forest route, and were accelerated 
by no less than fifteen minutes, being booked to make the 
run of 190 miles in 3 h. 35 min.each way. This involved 
a timing for the first stage out of London at the rate of 
55°5 miles an hour, namely, London-Leicester, 99- miler, 
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in 107 minutes. This same timing was apparently, but 
not actually, adopted two or three months earlier, when 
the public schedules showed 107 minutes down and 
108 minutes up as the transit time between St. Pancras 
and Leicester. ~That, however, was not genuine, the 
official time being 109 minutes each way; consequently, 
there is a quickening of 2 minutes in the July booking. 
Much more remarkable is the allowance of only 105 
minutes instead of.113 minutes for the run of 91 miles 
between Leicester and Manchester, vid Peak Forest, 
which has gradients of 1 in 90 for many miles successively, 
and altogether the undertaking is a distinctly severe one. 
Two other interesting novelties offered this month by the 
Midland are :—(1) The run without a stop from Leeds to 
St. Pancras, 196 miles, in 3h. 45min. This is in reality 
better than it seems, for the liability to delays north of 
Trent on account of numerous junctions and colliery 
sidings is so serious that no train can rely upon punctual 
observance of booked time between Leeds and Trent, and 
some very smart running is consequently involved over 
the last 120 miles of the journey. The longest down run 
without a stop is from St. Pancras to Sheffield, 158 miles, 
which is booked to be done in 83h. 5min. This—as com- 
pared with the Great Central’s timing of 2h. 57 min. for 
a distance nearly seven miles longer—is somewhat dis- 
appointing. But here, again, the traffic difficulties between 
Trent and Sheffield have necessarily to be taken into 
account, and the drivers will probably have to get a good 
deal in hand by thetime they pass Trent in order to ensure 
® punctual arrival at Sheffield. Some heavy banks also, 
including five miles at 1 in 100 approaching the Bradway 
Tunnel, have to receive due allowance. Altogether, the 
Midland does very well this summer. It is perhaps to be 
regretted, as a matter of sentiment, that the two runs at 
59-1 miles an hour, namely, Appleby-Carlisle, 303 miles 
in 31 minutes, should have dropped out. An imaginary 
run of 30 minutes between those points has often been 
accredited to the Midland Railway by the non-technical 
Press, evidently on the score of an Appleby passing time, 
which, of course, does not count in these calculations. 
The quickest start-to-stop booking between Appleby and 
Carlisle has never been under 31 minutes. 

The London and South-Western, Brighton and South 
Coast, South-Eastern and Chatham, Great Northern, 
North-Eastern, Lancashire and Yorkshire, North British, 
Glasgow and South-Western, Caledonian, and Highland 
Railways well maintain their level of runs this year, but, 
so far as a careful examination has enabled me to discover, 
they do not offer any accelerations upon their best times 
and speeds of 1903; none, at any rate, that come under 
review upon the basis laid down with the 55 miles an hour 
average. But two novelties on the Great Eastern, albeit 
they do not actually fall within this category, are never- 
theless specially noteworthy, owing to the special circum- 
stances of the case, to deserve individual mention. I 
refer to the two morning expresses which leave Liverpool- 
street at 10.15 and 10.20 a.m. respectively for Yarmouth 
and Lowestoft, performing each journey without stop in 
the even time of 23 hours. As even the longer distance 
—that to Yarmouth, 121} miles—does not yield a higher 
speed than 49 miles an hour, these new seaside expresses 
may not seem at the first glance to be anything very sur- 
prising. - But it has to be born in mind in appraising 
their value, even from the engineering standpoint, 
that the final 53 miles of the journey is of a distinctly 
peculiar character, owing to difficulties of permanent 
way, bridges, gradients, &c., so that the 68% miles from 
Liverpool-street to Ipswich require to be run at a 
very smart pace if punctuality is to be observed. The 
new trains, therefore, are distinctly creditable to the 
Great Eastern Company. It is, perhaps, only fair to add 
that several other railways—e.g., London and South- 
Western, North-Eastern, Great Central, and Lancashire 
and Yorkshire—have also made substantial improvements 
in their seaside traffic; and were I writing this article 
from the standpoint of public convenience or of traffic 
facilities, there are several other railways which would 
deserve honourable mention in this connection. But 
space limitations compel me to confine myself rigidly 
within the bounds laid down at the outset. 

I regret very much to find that I was in error in my 
previous article—THEe EnGriverr, July 15th—in attribut- 
ng to the Caledonian Railway the maintenance of its 
one run booked at over 60 miles an hour. The time for 
the Forfar—Perth run is slowed by one minute, which 
brings down the speed from 60°9 to 59°1 miles an hour, 
and leaves the run only fourth in order of speed. I quite 
hope that this has occurred through an accidental over- 
sight, just as did my own slip in giving the Caledonian 
credit for still holding second place in the British speed 
lists. Indeed, that easy run of 324 miles might quite well 
be allowed only 30 minutes, the time very commonly 
taken to perform it, in which case Britain would enjoy 
the credit of one single run, at any rate, booked at 65 
miles an hour. 

Crossing the Channel into France, a much simpler task 
is encountered. Practically all the improvements reach- 
ing the 55 miles an hour standard which I have adopted 
belong tc the Nord, and it gives some very brilliant 
accelerations. The long-famous “ Nord Express,” whose 
splendid performances I have often chronicled in these 
columns, after steadily quickening its timing from Paris 
to its first stop—St. Quentin—from 102 minutes in 1898 
to 98 minutes last year, has further accelerated that stage 
to 95 minutes this summer. This is equivalent to an 
average start-to-stop speed of 60°2 miles an hour, the 
train, moreover, being always a heavy one, often loading 
to more than 300 tons behind the tender, and sometimes 
to over 360. But, more than this, the Chemin de Fer du 
Nord has accelerated both its morning and its midday 
expresses to the Belgian frontier to make that Paris—St. 
Quentin journey in the same quick time, 95 minutes, 
while the evening express to Belgium runs from Paris to 
Busigny without a stop, and is allowed only 112 minutes 
for the distance of 1124 miles. It has regretfully to be 


admitted that in Britain we have as yet no such quartet 
of long runs booked at average speeds of over 60 miles an 





hour from start to stop. The run of the Lille express 
from Paris to Lille, 79 miles in 78 minutes, is also main- 
tained. Thus, this one French railway has no fewer than 
five runs, viz., one of 112} miles, three of 95} miles each, 
and one of 79 miles, booked at over 60 miles an hour 
from start to stop. Here, then, there still remains some 
room for levelling up on our part, as our own mile-a- 
minute runs booking is limited to one run, the North- 
Eastern’s 44} miles in 43 minutes, for the whole of 
Britain, as against the one French railway's 478 miles 
at such a speed. On the other hand, the British runs at 
55 miles an hour and upward show most gratifying multi- 
plication, and there are indications that ere long the 
standard of the Great Western, at any rate, for its best 
expresses, will be that of a mile-a-minute. As regards 
the other French railways, there is no speed advance to 
chronicle since last year. 

In my article on the British and French train services 
for the year 1903 which appeared in THE ENGINEER of 
January 8th last, I expressed a hope that during the 
current year we might at least maintain, and if possible 
improve, the great advance upon the previous year which 
the tables I then published showed. I am glad to be 
able to state that this hope has been fully realised, as will 
be seen from the tables given below. I have found it 
necessary to restrict myself on this occasion to 55 miles 
an hour as the minimum standard at which a run from 

















start to stop becomes worthy of serious tabular notice. 
Fastest booked run from start to stop on each British railway in 
July, 1904 
a Betw Miles.| Min Speed 
ulway. tween, Miles.) Min. m.p.h. 
North-Eastern Darlington—York ... ... 44$ | 43 61-7 
Great Western London—Bath... ... ... 106% | 108 59-4 
Caledonian Forfar—Perth... ... ... 324 | 33 59-1 
Great Central ...| London—Leiéester... ... 103§ | 105 58-9 
London and North- 

Western ..._.... Willesden—Coventry 884 | 92 57-7 
Great Northern .... Wakefield—London 175} | 190 55-5 
Midland ... London—Leicester... 99 | 107 55-5 
Fastest booked run start to stop on each French railway in July 1904. 

Railway. Between. Miles.| Min. Speed 
Nord Sian fee eee Paris—Longueau 79 78 60-8 
Paris-Orleans . , Orleans—Tours 693 | 72 58-1 
Ouest ... | Paris—Rouen ... 55-3 


86} | 94 


The following runs are booked at average start-to-stop 
speeds of 55 miles an hour and upward on British railways 
this summer :— 











Railway. Stations, Miles. Min. Spee 
North-Eastern | Darlington—York ... 444 43 61-7 
Great Western London—Bath ... ... 106{ 108 59-4 
Great Western London—Bristol | 1184 | 120 | 59-2 
Caledonian ..| Forfar—Perth 323 33 59-1 
Great Central | London—Leicester... 103 105 58-9 
Great Central Leicester—London... 1034 105 | 58-9 
Great Western Bristol—London ..| 1174 | 120 | 58-7 
Great Central Finmere—Leicester... ... 485 | 50 58-2 
Great Western London—Chippenham ...| 94 97 | 58-1 
Great Western London—Bath we --| 106% | 111 | 57-8 
Great Central ... Woodford—Aylesbury ...| 314) 32 57-8 
Great Western .... London—Leamington ...| 106 110 57-8 
London and North- 

Western Willesden—Coventry ...| 884 92 57-7 
Caledonian Forfar—Perth en] 82h | 84 | 57-3 
Great Western London—Bath... ... ...| 106§ 112 57-2 
Great Central London—Nottingham .,.| 1264 133 57-0 
Great Western London—Bristol .... ...| 1185 125 56-9 
Great Western Bristol— London 118} | 125 56-9 
Great Western London— Exeter 1933 | 205 | 56-7 
Great Western Exeter—London 193% | 205 | 56-7 
Caledonian Perth—Stirling ...-...| 33 35 | 56-5 
Great Central ...| Aylesbury—Leicester ...| 65 69 56-5 
North-Eastern ...| Darlington—York... ...| 444 | 47. 56-5 
Great Western .| London—Birmingham .,.} 1294 | 137 | 56-4 
London and Nortb-; 

Western ... ...| Stafford—London ... — 142 56-4 
Great Central | Leicester—Nottingham 235 | 25 | 56-4 
Great Western London—Leamington ...| 106 | 113 | 56-3 
Great Western London—Leamington ...{ 106 | 113 | 56-3 
Great Central  .... London—Leicester... 1034 | 110 | 56-2 
London and North- 

Western .... Lichfield—London ... 1164 125 55-8 
Caledonian Perth— Forfar... 32 35 | 55-7 
Caledonian Forfar—Perth... ... 324 | 35 | 55-7 
Caledonian ... -.... Perth—Aberdeen ... 893 | 97 | 55-5 
Great Northern .... Wakefield—London 175} | 190 | 55-5 
Midland... .. London—Leicester 99 | 107 | 55-5 
Midland ... .... Leicester—London ..-| 99 | 107 | 55-5 
Great Northern .... London—Doneaster  ...| 156 | 169 55+ 
London and North- 

Western ... ... London—Stockport ...} 183 | 198 | 55-4 
London and North- 

Western ... .... London—Stockport 183 | 198 | 55-4 
London and North- 

Western... ..., Blisworth—Willesdien ...| 574) 62 | 55-4 
London and North- 

Western .| London—Crewe .......| 158 | 171 | 55-4 
Great Northern ...| Hitchin—Huntingdon ...| 26 | 55 
Great Northern ...) Peterborough — Finebur, 

Park ste. woe piel LAE ee | oore 
Great Western London—Exeter 193% 210 55-3 
Great Western Exeter—London 1932 | 210 | 55-3 
Great Western Exeter—London ... ...| 193% | 210 | 55-3 
Great Western London—Birmingham ...} 129$ | 140 | 55-2 
Great Western London—Birmingham ...| 129} | 140 | 55-2 
Great Western .... Birmingham—London ...| 129} | 140 | 55-2 
London and North- | 

Western... ...' Stafford—London ..._ ...| 1334 | 145 | 55-2 
Great Northern ...; London—Peterborougls...| 76} | 83 | 55-1 
London and §outh-! | 

Western ..._...| Salisbury—London,., ..| 834) 91 | 55-1 
London and South-' | - 

Western .... Salisbury—London... 835 | 91 | 55-1 











The following runs are booked at average start-to-stop 


speeds of 55 miles an.hour and upward on the French 
railways this summer :— 





Railway. Stations, Miles.| Min, a 
Nord Paris—Longueau ... 79 78 | 60-8 
Nord Paris—Busigny 1124 | 112 60-3 
Nord .. | Paris—Abbeville a ts 109 60-1 
Nord | Paris—St. Quentin (3) ...) 95. 95 | 60-2 
Nord .| Longueau—Arras ......| 41 42 58-6 
Nord Arras—Longueau ... 41 42 | 58-6 
Nord . | Paris—Longueau 79 81 | 58-5 
Orleans | Orleans—Tours 695 72 | 58-1 
No .. | Paris-. Abbeville 1094 | 113 | 58.0 
Nord | Abbeville—Paris ..| 1004 | 113 | 58-0 
Nord Tergnier—Compiegne ...| 29 30 58-0 
Nord Longueau—Paris (2) 79 82 | 57-8 
Nord Candin Paris... 954 | 99 | 57-7 
Nord Paris—Amiens... | 812 | 85 | 57-7 
Nord Paris—Arras ... ... | 120 | 125 | 57-6 
Nord Boulogne—Amiens... | 764] 80 | 57-4 
Nord Paris—Abbeville 1094 | 114 | 57-3 
Orleans Angouléme—Bordeaux...| 87 91 | 57-3 
Nord Longueau—Arras ... 41 43 57-2 
Orleans Poitiers—Angouléme | 70} |} 74 | 57-1 
Nord Arras—Paris....... ...| 120 | 126 | 57-1 
Nord Paris—Arras ... ... |} 120 | 126 | 57-1 
Nord Compitgne—Paris ... 527 | 56 | 56.5 
Nord | Abbeville—Boulogne .... 484 | 52 | 55-9 
Nord ..| Boulogne—Abbeville  ...| 48h 52 | 55-9 
Nord | Amiens—Calais Ville 1025 | 111 | 55-9 
Nord ...| Busigny—St. Quentin ...) 16% | 18 | 55-8 
Ouest . Paris—Rouen ... | 86% | 94 55-3 
Quest... ..., Rouen—Paris ... | 86%] 94 55-3 
Orleans ... ... Tours— Poitiers | 624 | 68) 55-1 
Orleans ... . Orleans—Tours... vo} 697 | 76 55-1 
Nord Aulnoye—Busigny ... 22 24° (55-0 





Thus the total number of runs booked at 55 miles an 
hour or upward, from start to stop, is 53 in Britain, 35 
in France. No other railways than those mentioned above 
appear, so far as I have been able to ascertain, to have 
any runs booked at such speeds. The following are the 
longest runs booked to be made without stop on the respec- 
tive British lines specified, also the speeds at which these 
were timed to be performed :— 














le 
Railway. Stations. Miles. Min. eh 
Great Western London—Plymouth ... 245} | 265 | 55-6 
Midland... ... ...| Leeds—London oats 196 | 225 | 52-2 
London and North- | London—Liverpool (Edge 
Western... ...| Hill)... ass ox. 1928 | 220 | 52-4 
Great Northern Waketield—London...._ 1754 | 190 55-5 
Great Central London—Sheffield... .... 1649 | 177 55-8 
Caledonian Carlisle—Perth ... ... 150% | 180 | 50-2 
Great Eastern London—North Walsham 131 | 140 | 49-1 
North-Eastern... | Edinburgh—Neweastle.... 1244 | 140 | 53-3 
London and South- 7 Sa 
Western ... ...| London-Bournemouth ... 107} | 126 | 51-3 





No shorter runs than 100 miles without stop are 
reckoned as “long runs,” nor in the speed tables is any 
start-to-stop run of slower average speed than 55 miles 
an hour taken into account. 








THE ALKALI ACTS. 


Turre is nothing in the report by the Chief Inspector 
under the Alkali Acts for 1903 which differentiates it in 
any striking degree from its immediate predecessors. 
There are no absolutely new processes described, though 
there are several references to processes which, introduced 
a few years ago, have not yet completely established 
themselves as of undoubted superiority to those of older 
foundation. A considerable number of pages is devoted 
to the details of researches carried out at the Chief 
Inspector’s instigation in order to clear up certain obscure 
points in the alkali manufacture. With regard to this 
part of the report, some doubt arises in our mind as to 
the expediency of its publication. To explain our position 
somewhat, the apathy with which the chemical public 
regard these reports is well known ; they have nothing to 
say against them—they simply do not worry to buy and 
read them. On the other hand, there is as we are 
credibly informed, quite a demand for them in Germany, 
where the technical information they contain is brought 
under contribution as aids to home industry. The fact is 
not without significance, and, though we are not now 
expressing any decided views one way or the other, it 
certainly seems a matter for consideration as to how far 
it is expedient to let competitors have for a few pence 
facts and figures obtained at considerable expense and, 
moreover, presumably of importance in the furtherance 
of home industry. It hardly comes within our province 
to discuss the theoretical side of chemical problems, and 
we shall therefore confine our remarks on the report to 
topics of general interest. With regard to the old stand- 
ing complaints as to sulphuretted hydrogen in the air of 
Widnes, it will prove reassuring to the inhabitants to 
hear that, although the nuisance still exists, it arises 
entirely from the old alkali waste-heaps, and that there- 
fore after the disposition of these which is in progress, 
they may look forward to a total cessation of the 
mephitic vapour. As regards the emission of acid 
vapours, there seems to be still a difficulty in definitely 
apportioning the blame-—that is to say, whether such and 
such damage to vegetation must be laid at the door of 
the alkali manufacturer or the copper smelter. The 
attempts to get parliamentary powers to include dry 
copper smelters under the Acts failed last year owing to 
organised opposition, though itis hoped that the 1904 Bill 
with its modified proposals will become law, for the 
present state of things is certainly unsatisfactory. 

At the same time there is certainly something to be 
said for the attitude taken up by the copper smelters. 
They contend that if easy and economical means were 
open to them by which they could comply with the re- 
quirements of the Alkali Act, they would be ready 
enough to adopt them. As it is, they say that to put up 
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condensation plant for the sulphurous acid would entail 
considerable expense without any corresponding advan- 
tage. It has been calculated that if the gases evolved in 
the Swansea district alone were condensed and converted 
into sulphuric acid, enough of this would be produced to 
supply the wants of the whole of Great Britain; or if 
bisulphite of lime was made, the limited market for this 
chemical would be swamped. There is no reason to 
doubt the substantial accuracy of these contentions, so it 
will be recognised by the impartially minded that no 
such inducement exists in the case of copper smelters to 
fall in with the ideas of hygienic reformers as is found in 
the alkali trade, where efficient condensation of gases has 
proved a monetary advantage. So much for generalities. 
‘To refer now to one or two matters mentioned in the 
reports of the assistant inspectors, what strikes us as of 
special interest to engineers is the increasing use of the 
Claus sulphur kiln in connection with recovery coke 
ovens, and here perhaps a word or two of explanation is 
desirable. In some of the districts of Lancashire and 
Yorkshire much of the best quality coal has been worked 
out, while there remain large quantities of slack, for 
which there is but a stagnant market. In some cases the 
high sulphur content of this smail coal has been an 
additional drawback. Improved methods of coking with 
recovery of by-products are now, however, receiving close 
attention, and considerable additions to existing plant are 
now in course of erection. The method which is of 
German origin, comprises partial washing and compres- 
sion of the slack in cylinders before introduction into the 
ovens. The principal products aimed at are coke and 
sulphate of ammonia; and it is over the manufacture of 
the latter that the inspectors under the Alkali Acts exer- 
cise supervision, on account of the sulphuretted hydrogen 
evolved. Formerly this gas was either burnt or passed 
into oxide of iron purifiers; now, however, it is becoming 
more and more the practice to put up Claus kilns and to 
obtain sulphur, for which there is a ready sale at from £6 
to £7 per ton. There is very little labour attaching to 
the use of these kilns compared with the oxide purifiers, 
and the product obtained is of higher value. We under- 
stand that the coke made from this sulphurous slack finds 
aw ready sale, though we can hardly imagine that it can 
compare with the best brands of Durham as regards 
sulphur content unless the previous washing of the slack 
is carried out on a comprehensive scale. A point in con- 
nection with this recovered sulphur which comes up for 
particular mention in the report is the occurrence therein 
of ammonium salts. Itis only quite recently that this 
impurity was discovered by an acid manufacturer, who 
found the sulphur to work in an unsatisfactory manner. 
Though the exhaustive experiments of the chief inspector 
seem to indicate clearly that the ammonia is formed as 
the result of chemical action amongst the gases in the 
kiln, yet there seems good ground for the view, held by 
some, that the ammonia passes into the kiln as the direct 
result of carelessness on the part of the workmen 
engaged at the saturator. We are not desirous of expres- 
sing an opinion on so purely chemical a matter, but 
certainly the laxity which so often characterises the 
working man in the absence of supervision lends colour to 
the latter supposition. With regard to the Claus kiln, it 
is clear that since the patent has lapsed there is an 
increasing tendency among sulphate of ammonia manufac- 
turers to adopt it; and it must be considered as one of the 
most advantageous means of dealing witha nuisance which 
is chronicled in the archives of chemical technology. 
Turning now to the vitriol manufacture, it would 
seem that in the case of the plant installed in the 
North of England for the manufacture by the catalytic or 
contact process some difficulty has been found in keeping 
the escapes down to the limit of acidity required by the 
law. It may be mentioned that in Germany where the 
process has been for some time in active operation, there 
are no Alkali Acts corresponding to our own. The health 
of the workmen in chemical factories is closely looked 
after by the general inspectors, but it is only in special 
cases of damage being done to vegetation that the pro- 
cesses of the chemical manufacturer come up for official 
inspection and comment. There is then some ground for 
the jeremiads of those who would popularise the contact 
process in this country; at the same time, we cannot 
confess to any feeling of regret at the stern attitude the 
alkali inspectors have taken up on the matter, and seeing 
that their assistance is freely given to the manufacturers, 
we have every confidence that the new processes will 
before long be made to comply with the law’s require- 
ments. A direct outcome, it may be said, of the intro- 
duction of the new process into England, has been the 
stirring into activity of those who saw the capital they 
had sunk in the lead chamber process threatened. Con- 
siderable improvements in the plant have been effected 
of late, due largely, we may say, to the initiative of Mr. 
Herbert Porter, inspector for the Manchester district. 
There seems every probability that by the adoption of 
these improvements, which do not call for detailed notice 
here, the chamber process will be able to hold its own 
successfully despite the advent of its rival. Though the 
de-arsenication of pyritic vitriol by means of sulphu- 
vetted hydrogen is now being largely and satisfactorily 
carried out, it appears that new markets for the sulphide 
of arsenic obtained are greatly needed. Difficulty is at 
present found in the disposal of it, the demand for it in 
connection with sheep-dip preparations having fallen off, 
and as far as the paint trade is concerned the tendency is 
all against the extended employment of arsenical prepara- 
tions. With regard to the salt districts it is satisfactory 
to find that continued improvement is recorded. The 
trouble in the case of salt pans, at one time of such 
intensity, arose,it may be explained, mainly from defective 
methods of working; the lime scale which forms in the 
pan bottoms during evaporation of the brine has to be 
removed, and when the operation of chipping with iron 
tools is carelessly done, the resulting damage to the pan 
allows of the brine leaking into the fire, where it is 
decomposed into hydrochloric acid. This passes into the 
chimney gases, and its destructive effects on the surround- 





ing vegetation are immediately apparent. This year | 
there is no reference to the evaporation of brine by the 
multiple system, which has been on trial in late years in | 
Cheshire, and we presume that the trouble caused by the | 
deposition of calcium and magnesium salts has proved a | 
bar to the adoption of the system. In the next report we | 
inay look for a notice of the application of gaseous firing | 
to salt pans, plant for this purpose being now installed. | 

With regard to the nuisance attaching to zinc | 
smelting in South Wales, the improvements adum- | 
brated in the previous report do not appear to| 
have attained the requisite degree of perfection, and | 
there still remains room for further research; this | 
matter of nuisance abatement is, of course, closely allied | 
to the metallurgical problem of how to prevent the great | 
loss of metal in the ordinary processes of zinc smelting. | 
The progress that is recorded in the utilisation of the | 
waste acid liquors from tin-plate works is matter for com- | 
mendation ; the liquor is converted into copperas or sul- | 
phate of iron, which by calcination yields venetian red, 
one of the names for oxide of iron. As regards the 
British chemical industry generally, there is no display of 
activity to notice in the way of new works; indeed, the 
tendency is in the direction of shutting down. Perhaps 
the most noticeable advance is in chemical manures, and 
this despite the fact that so many new works have of late 
years been erected on the Continent, especially in Italy 
and Spain. With the increasing recognition of the 
importance of scientific manuring, the outlook for super- 
phosphates and sulphate of ammonia must be considered 
promising. At present the somewhat tardy progress | 
made by Mond gas is all in favour of the continued 
stability of the market for the latter fertiliser, because it 
is of the utmost importance, from the manufacturers’ 
point of view, that the annual increase in the output 
of the salt as shown in these reports should not be | 
out of all proportion to the also increasing agricultural 
demands. 








THE INTERNATIONAL EXHIBITION AT 
ST. LOUIS. 
(By our Special Commissioner.) 
No. 1X.*—POWER GENERATING PLANT, 
Tur boilers are of the following makes, and have a total 
evaporative capacity, at normal rating, of 776,500 lb. 
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Fig. 2i-NICLAUSSE BOILER 


of water per hour. The Babcock and Wilcox boilers form 
a part of the “service plant” already mentioned. 


American . 
Horse-power. 

Cahail—Eight of 510 horse-power, eight of 400 
horse-power, and three of 250 horse-power _.., 
Babcock and Wilcox—Sixteen of 400 horse-power ... 
Heine—Kight of 400 horse-power ... ... Sdeck tae btaa 3: 








Climax—T wo of 300 horse-power ... 600 

Total 18,230 
Foreign. 

Belleville-—Three of 500 horse-power ... 1500 

Niclausse—Two of 400 horse-power 800 | 

Diirr—One of 500 horse-power.... 500. | 

Schuette—One of 500 horse-power 500 | 
Total 3300 
Grand total. 21,550 


The Cahall boilers, made by the Aultmann and Taylor | 
Company, of Mansfield, U.S.A., are of the longitudinal | 
inclined water-tube type, with 222 tubes, 18ft. long, to | 
each boiler. Both ends of the tubes enter waterchambers | 
or headers of “flowed steel,” which are connected by 


* No, VIII. appeared July 22nd. 







pipes and nipples with steel cross-boxes or saddles under 
the ends of two 42in. overhead longitudinal drums. The 
manhole covers in the heads of the drums are hinged on 
the inside, and swing entirely clear of the opening, an 
arrangement which greatly facilitates the removal and 
replacement of the covers. This type of boiler has only 
been introduced since 1897, but those now in use 
represent 1,117,000 horse-power in the United States, and 
22,000 horse-power in other countries. The sixteen 
horizontal boilers at St. Louis are of three classes :—First, 
four boilers of 510 horse-power each, carrying a pressure 
of 250 lb; these have inclined headers of “ flowed steel.” 
Secondly, four boilers of the same size and power, but 
carrying a pressure of 175 Jb., and having vertical 
headers of cast iron. Thirdly, eight boilers similar to those 
of the second group, but of 400 horse-power each. The 
large boilers have 5080 square feet, and the smaller 
boilers have 4000 square feet of heating surface, making 
a total of 72,640 square feet, with 1152 square feet of 
grate surface. Al! the boilers are equipped with the 
builder’s design of travelling chain grate, the feed or 
travel of which is operated by a worm gear. The boilers 
work under induced draught, and the high-pressure 
boilers supply the steam turbines, the steam being 
delivered at the regulator at 185 Ib. to 200 lb. The other 
boilers supply the engines, the pressure of the regulators 
being 160 lb. 

There are also three Cahall vertical boilers, with 4in. 
tubes connecting a cylindrical lower drum and an annular 
upper drum. These are of 250 horse-power, ;with 
2536 square feet of heating surface each ; they also have 
the chain grate stokers, but work under natural draught, 
each boiler having its own chimney. The type of con- 
struction of the horizontal boilers is shown in Fig. 18, page 
80, which represents one of these carrying 250 lb. pressure. 
In the others, the headers are vertical and of greater 
width. This view also shows the grate, which is carried 
on wheels, so that it can be run out bodily; and also the 
ashpit and tunnel. 

The Babcock and Wilcox boilers are too well known to 
need detailed description here. They belong to the same 
general type as the Cahall boilers, have inclined headers 
of wrought steel, and carry 200 lb. pressure. They have 
no superheaters, and supply steam to the four Corliss 
engines of the service plant. They have 42in. steam 
drums, hung from a steel framework, so as to be inde- 
pendent of the setting, thus relieving the brickwork from 

the strains due to weight and expansicn. They are 
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AT ST. LOUIS EXHIBITION 


arranged in batteries of two, and are all fitted with inclined 
grates and Roney mechanical stokers. These are driven 
by small Westinghouse “standard” engines, through 
worm gearing, each stoker engine operating two batteries. 
The Heine boilers—Fig. 19, p. 81—also belong to the same 
type as the Cahall; they have travelling chain grates of the 
Green pattern, carry 175 lb. pressure, and work under in- 
duced draught. Each boiler has 176 tubes, 3}in. diameter 
and 18ft. long, and a single drum or shell 4ft. diameter. 
These boilers were built by the Heine Boiler Company, of 
St. Louis, U.S.A. They are set in four batteries, back 
to back, and the smoke connections consist of short up- 
takes from the boilers to a horizontal flue over the 
passageway between the batteries ; this flue leads to the 
induced draught apparatus. 

The Climax, or Morrin-Climax, boiler—Fig. 17, p.80—has 
a vertical central shell, fitted with a series of horizontal 


| looped tubes, one end of each loop being higher than the 


other to provide for circulation. A casing or shell 
surrounds the tubes, and the grate is in the bottom of 
the annular space between the central and outer shells. 
These boilers, built by the Clonbrock Boiler Company, cf 
Brooklyn, U.S.A., have been a feature at several exhibi- 
tions, including the Paris Exhibition of 1900. When 
first introduced they received much adverse criticism on 
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the score of complication, liability of burning out tubes, 
difficulty of making repairs, &c., but the test of practical 
experience seems to have disposed of these objections, 
and the boilers are in quite extensive use. A small one, 
rated at 6 horse-power, and weighing only 44 Ib., has been 
applied to an automobile. 

The Bellevilie, Niclausse, and Diirr boilers are of the 
types so well known in connection with marine work. 
The Belleville has a series of vertical elements, consisting 
of pipes almost horizontal, connected at the ends by 
elbows, and inclined alternately in opposite directions 
from the horizontal. These elements or coils are 
placed close together, side by side, and each element 
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Fig. 22—NICLAUSSE BSILER—DETAIL OF HEADERS 


extends from the feed-water drum to the steam drum; 
above the drum is a similar arrangement of coils, forming 


a feed-water heater. Downeast pipes connect the steam 
and feed drums. One of the special features of the 
exhibited boilers is that a forced circulation is main- 
tained by Belleville feed pumps, so as to prevent the 
burning of the tubes due to steam being generated more 
rapidly than the water would be supplied by natural 
circulation. These boilers carry 300lb. pressure, and 
supply steam for the Belleville engine. The engine and 
boilers are exhibited by the Société des Etablissements 
Delaunay-Belleville, of St. Denis-sur-Seine, France. 
Messrs. J. and A. Niclausse, of Paris, France, have two 
boilers of 400 horse-power, of their marine type. These 
have sectional headers at the front, from each of which 
extend two rows of inclined tubes, supported at the rear 
by a diaphragm. One of the St. Louis boilers is shown 
in longitudinal section and in front elevation and cross 
section in Fig. 21, which also gives the leading dimensions 
of this particular boiler. Above the headers is the trans- 
verse steam drum, and the headers are divided into front and 
back compartments by a vertical partition. Each tube is 
closed at the rear end, and contains a smaller tube open 
of the end. The cooler water from the bottom of the 
drum passes down the outer compartment and through 
the smaller tubes, from the ends of which it returns 
through the space between the smaller and larger tubes 
to the rear compartment of the header, through which it 
rises to the upper part of the steam drum. In the boilers 
at St. Louis the headers are of weldless mild steel, each 
forming a chamber of rectangular section, closed at the 
bottom by a flanged steel plate riveted in. The top of 
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Fig. 23—THE CURR BOILER AT ST. LCUIS 





each chamber is made cylindrical, and has a cast steel 
flange for attachment to the steam drum. The tube 
holes in the walls of the header chamber are formed by a 
press, and afterwards faced with conical seats. The 
“lantern ” attachment formerly used to extend across the 
front compartment from the large tube to the boiler 
front is not used, but the tubes themselves extend entirely 
through the header, being pierced with openings at each 
compartment. This construction is shown in detail in 
Fig. 22. Each tube is of weldless steel, upset for the seats 


Number of headers or chambers... ... 
Length of headers... ... ... 
Number of generating tubes 

Diameter of tubes ... ... 


“”) 8ft. 10in. 
oo ee 


Bin. 


Length of tubes a. 
Length of grate . Gdft. 
Width of grate im. 
Grate area ... 52 square feet 
Heating surface 2087 % 
40 


Ratio of grate area to heat surface... wo 
Boiler pressure es oes ee 2151b, per squarea inch. 
The Diirr boiler—Fig. 23—is of 
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tallic joint in these seats. The dimensions are as follows :— 
: 0 


the same class as the | 


Niclausse, with closed main tubes, inner circulating tubes, 
and a header divided into two compartments. The large 
tubes, however, do not extend across the header, but 













| to support the engines and the outboard bearings, which 
carry the weight of the overhung blast wheel. A deep 
“bowl” is formed in the engine side of the fan housing, 
and the substructure is extended into this, so as to allow 
a water-cooled self-oiling bearing to be placed close to the 
centre of gravity of the wheel. The engines have piston 
| valves, and in order to run economically under large 
variations in load, the excentric is controlled by a link 
| motion, which is adjustable while the engine is running. 
| The throttling governor varies the speed, and in order t 
secure any desired draught pressure the governor may be 
adjusted for the desired speed, and the link motion set to 
secure the earliest possible cut-off. 
The group of Belleville and Niclausse boilers is served 
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staybolts are used to reinforce the walls. A similar 
arrangement of tubes, extending horizontally from the 
middle of the drum, forms a superheater. Curved plates 
inside the drum cause the steam to pass from the upper 
portion of the steam space to the smaller tube, and, after 
returning through the larger tube, it passes across the 
drum to the steam main. The boiler is designed to work 
under natural draught for an engine efliciency of 
500 indicated horse-power. With an air pressure of I}in. 
of water in the stokehold, it can supply sufficient steam 
for 900 indicated horse-power. This boiler is exhibited by 
the Diisseldorf-Ratinger Rohrenkessel Fabrik, of Ratingen, 
Diisseldorf, Germany, which furnishes the following 
particulars :— 

Heating surface, total 


Heating surface, touched by water 2155-5 ,, 
Superheating surface... wos’ desis SEE bp 
i ate bey Pe DA-7 
Steam space... 70-6 cu. ft 
Steam pressure ... ... ... ... ... ... 190]b. per sq. in. 
Weight, with all mountings, but without 

water and chimney Seog, Dake. ons eg 
Weight of water in working order... ... 4-7 ,, 


Total weight eS Me a eh ee . 2-9 ,, 
The Schuette or Conti boiler is exhibited by the 
Schuette Kessel Konsortium, of Geestemunde, Germany. 
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Fig. 25-ARRANGEMENT OF FLUES AND DAMPERS 


Nearly all the boilers work under forced draught on the 
induction system ; the draught is created by fans driven | 
by direct-connected steam engines, the smoke flues 
leading to steel plate chimneys. The mechanical draught | 
fans and engines for the boilers of various types in the | 
exhibitors’ plant are furnished by the Buffalo Forge | 
Company, of Buffalo, U.S.A. These equipments are of 
special interest, not only on account of the large capacity 
of the batteries served, but also because the boilers are 
run continuously at 25 to 50 per cent. above their rating. 
This requires an intense draught, and the fans run at un- 
usually high speeds for such large sizes. Wherever | 
possible, duplicate fans are installed, each one being of | 
sufficient capacity to handle the entire load. | 
All these Buffalo fans are driven by direct-connected | 





in the walls cf the herder, and turned to form a tight me- 





horizontal engines, and a rigid substructure is employed | 





Fig 24—INDUCED DRAUGHT FAN 


| trolled by a throttle governor. 
| ported by a cantilever frame of rolled steel joists, and is 


| flue gases by a water jacket. 
| wheels, and run at varying speeds, automatically regu- 
| lated according to the draught pressure required. 
| valve is of the balanced slide pattern, worked from the 


by a plant in duplicate, designed for 2550 horse-power. 
The fans are 12ft. 4in. diameter and 4ft. wide, driven by 
engines 12in. by 14in., and running at 175 revolutions per 
minute. One of these fans is shown in Fig. 24, while 
Fig. 25 shows the arrangement of flues, dampers, and 
chimney in relation to the fans. The eight Heine boilers 
of 400 horse-power, which are run at 25 per cent. over- 
load and deliver 4000 horse-power, are served by two 
14ft. fans, 54ft. wide, each driven by a centre-crank 
engine 14in. by 14in., and having a maximum speed of 
143 revolutions. Each set of four Cahall boilers of 510 
horse-power, running at 50 per cent. overload, has a fan 
12ft. 4in. diameter, 3ft. Zin. wide, driven at a maximum 
speed of 220 revolutions by an engine 12in. by 12in. The 
rest of the Cahall horizontal boilers are served by fans 
similar to those of the Heine boilers above noted. 

For the sixteen Babcock and Wilcox boilers of the 
service plant there are two complete mechanical draught 
equipments, each serving eight boilers—3200 horse-power, 
and a duplicate fan is provided for relay purposes. The 
products of combustion discharge horizontally through 
the upper part of the boiler setting into a single flue 
common to each battery. This flue has a concrete floor, 
and a brick roof supported by the irons spanning the 
space between the rear walls of the boilers. As this 
space is 10ft. wide, a row of 4in. pipe posts with rolled 
joist longitudinals on top supports the transverse tee- 
bars. The roof has two courses of common brick, laid 
flat and flushed with cement. This flue leads directly 
to the fan housings. 

This fan equipment was supplied by the American 
Blower Company, of Detroit, U.S.A., and consists of two 
14ft. steel plate fans, with 12 blades, mounted within a 
steel plate housing. The central part of this housing 
supports the 11ft. steel chimney, the whole resting on a 
concrete pier. The two fans operate in opposite direc- 
tions, and discharge the gases from the periphery into the 
central compartment leading to the chimney. A detlect- 
ing damper, hinged at the centre of this compartment, 
provides means for isolating the idle fan, and presents 
a continuous surface for the gases ascending from the fan 
in motion. The intake of the idle fan is closed by a steel 
damper, 10}ft. square, which is hung on rollers, and can 
be shifted from one intake to the other by a chain and 
hand wheel. With these two dampers, either fan may be 
operated independently of the other, or the dampers may 
be placed in mid position, and both fans operated 
simultaneously. 

Each fan is directly driven by a Chandler and Taylor 
simple automatic high-speed engine, 13in. by 14in., con- 
The fan bearing is sup- 


of the ring-oiling type, protected from the heat of the 
These engines have no fly- 


The 


excentric through a tee-shaped vertical rocker. The 
lower end of the rocker is pivoted to the bed-plate, 
and the outer end of the head carries the excentric 


| rod, while the inner end carries the valve rod. 


The steam from the boilers is delivered to steam mains, 


| which are carried to the Machinery Hall through two 
| tunnels. 


One of these is for the exhibitor’s plant, and is 
Sit. by 8ft., containing a 14in. pipe, with 250 lb. 
pressure, and 18in., 16in., and 12in. pipes, with 175 lb. 
pressure in each. The other tunnel is 5ft. by 8ft., for the 
service plant; this carries two 12in. and two 6in. pipes. 








GAINSBOROUGH WATERWORKS. 


In our issue of March 25th last we gave an illustration of 
the interior of thenew pumping station at Gainsborough, which 
had just then been opened by the corporation. We also gave 
a short account of the events which had led up to the erection 


| of this pumping station and to the sinking of the deep bore- 


hole over which it stands. We are now enabled, by the 
courtesy of Mr. Percy Griffith, the consulting engineer to the 
Gainsborough Corporation, to give a description of this inte- 
resting plant, and on page 105 details of the pumping station. 

The boilers to supply the steam were already in existence, 
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and really form no part of the present installation. 
may, however, say that there are two Lancashire boilers, 
made by Marshall, Sons and Co., Limited, each of 
these boilers being 7ft. 9in. in diameter by 28ft. Tin. long. 


We 


They are constructed for a working pressure of 80]b. on the | 
square inch. A Green’s cconomiser was added to these | 
boilers, and since the water was rather hard, it was deemed | 
advisable to install also a live steam feed-water heater, with | 


the object. .f arresting the deposit, which would otherwise 
have taken: place in the economiser tubes. The engine, as we 
have already stated in our issue of March 25th, is of the 
inverted vertical compound type, working condensing. The 
cylinders are 24in, and 404in. diameter respectively, and the 
stroke is 3ft. 

The cranks are set at an angle of 180 deg. apart, and each 
cylinder has four Corliss valves, two for steam and two for 
exhaust. The valves are actuated by two excentrics on the 
crank shaft, and are arranged for variable cut-off by separate 
trip gear on each cylinder. 
cylinder is controlled bya governor, and that on the low-pressure 
cylinder may, if necessary, be regulated by hand when the 
engine is running. The exhaust valves are actuated by two 
excentrics on the crank shaft working directly on to levers on 
the exhaust valve spindle. Thecylindersare steam jacketed. 


| return valve and an air vessel. 
The gear on the high-pressure | 


A safety knock-off device is provided, which automatically | 


shuts off the steam when the speed exceeds 10 per cent. above 
the normal. The piston-rods are 4in. in diameter, and 
metallic packing is used for each cylinder. The air pump is 
of the single-acting vertical type, and the foot valves, bucket, 
and discharge valve seats are all of brass, and arranged for 
multiple metallic valves with centre studs of Muntz metal 
and nuts of brass. The bucket is of the unpacked type. 
Power is transmitted from the engine to the bore-hole 
pump by means of helical gearing, the pinion being 4ft. 6in. 
in diameter and the spur wheel 9ft. 6in. in diameter. 
The second motion shaft works by means of a crank 
shaft and connecting-rod two bell cranks supported on 
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depth of 20ft., and is 15in. in internal diameter. The details 
of the pump, with its barrel, valves, &c., are shown herewith. 
The two buckets are of gun-metal throughout. It will be 


| seen that the valves have been ingeniously contrived so as 


both to obtain large area and to permit of easy withdrawal. 
In order to secure free access of the water into and out of 
these valves both buckets have been extended so as to work 
clear of the pump barrel, and the adjacent lengths of pump 
tubes are enlarged in diameter so that no restriction of area 
occurs at these points as in the usual form of this type of 
pump. The rising main is of lapwelded wrought iron, 94in. 
internal diameter. 

The force pumps are driven direct from the engine cross- 
head, and consist of two barrels with single-acting plungers, 
12in. in diameter, arranged fora 3ft. stroke. These are fixed 
to the bottom of the engine bed-plate. The discharge pipes 
are 14in. diameter, and are each provided with a 14in. non- 
The pump valves are, like 
those of the bore-hole pump, of the multiple type. 

So as to provide means for measuring the delivery of the 
bore-hole pump, the water is, first of all, discharged into the 
tank formed in the basement of the engine-house. In one 
wall of this tank is a V-shaped weir, over which the water 
flows into the condenser tank, whence it is drawn by the 
force pump suction, which is 15in. in diameter. For measur- 
ing the height of water over the weir a float is provided, 
which works in a vertical pipe, being arranged so as to 
check oscillation, and from this float a vertical pipe is carried 
up through the engine-house floor. The rod has attached to it 
a fixed scale, graduated to show the delivery in gallons per hour. 

There is an ingenious contrivance for ascertaining the level 
of the water in the boring. It is always a matter of difficulty 
to get an accurate record of the water level in borings when 
the pump so far obstructs the bore-hole that a float cannot be 
inserted, or where the depth is such as to render its measure- 
ment withaline untrustworthy. In this case a gin. diameter 
brass tube is fixed to the outside of the pump and lowered 
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DETAILS OF PUMP AND BUCKETS 


large extended pedestals, so that the motive power operates 
the lower ends and the upper and adjacent ends operate the 
pump rods. This arrangement was rendered necessary, so we 
understand, in order to provide head room for the pump 
crossheads and guides. The latter are of the usual slipper 
type, and are fixed to the head gear of the bed-plate. 

The pump itself is of special design, and is, so we are in- 
forined, the first of its kind ever made. It is of the double- 
acting concertina type, with two pistons working in the same 
barrel, capable of alternately approaching and receding from 
one another. This form of pump obviates the necessity for 
any independent bottom or suction valve. The diameter of 
the pump barrel is 19in. and the length of the stroke 3ft. 
The valves in both buckets are of the Ashley multiple type 
form. By the use of these valves a waterway amounting 
at its narrowest limits to 60 per cent. of the full area of the 
barrel has been obtained. We are informed by Mr. Griffith 
that in his experience with the valves in this pump he has 
found a remarkable efficiency as regards smooth running and 
water-tightness, while exceptional facility is afforded for 
withdrawing a valve for inspection or repair. The 
bore-hole commences some 10ft. below the level of 
the engine-house floor, and it is carried ‘down for 
a total of 1515ft. At the top of the bore-hole there is a cast 
iron cylinder, 3ft. in diameter. Inside this cylinder, at a 
point some 27ft. 6in. below the top of the bore-hole, steel 
tubing, 2ft. 6in. in diameter, commences, and is taken down 
to a point just over 290ft. below the top of the bore-hole. 
Below this point, 18in. internal diameter steel tubes are 
carried down another 450ft.or so. The bore-hole pump rests 
on the top of this 18in. tubing—that is to say, at a depth of 
some 290ft. from the top of the well. The water has to be 
lifted to the surface, and then delivered by force pumps 
through some 1800 yards of 14in. diameter pipes to two large 
open reservoirs, and also, if required, through Yin. piping to 
a tank on a tower. The height of the discharge stand-pipe 
in the open reservoirs is about 115°3ft. above the top of the 
bore-hole, and the discharge of the stand-pipe into the tank 
on the tower is also about 160°6ft. above the top of the bore- 
hole. When pumping from an adjacent bore-hole—at the 
rate of from 22,000 to 25,000 gallons an hour—is being carried 


on, the level of water in the bore-hole under consideration | 
| chief inland industrial towns, and, owing to ‘ protection,” 


falls to about 90ft. below, and this may be taken as the level 
when the new pump is working at this rate. The lift in this 
case would be 160°6ft. + 90ft. = 250-6ft., and the engine 
and pump had to be capable of delivering 50,000 gallons an 
hour of water at the rate of 97,563 foot-pounds in terms of 
water lifted per pound of steam consumed in the engine. 

The suction pipe descends down the 18in. bore-hole for a 


down the boring with it. This tube is brought up into the 
engine-room, where it is coupled up to a large pressure gauge 
marked to show the actual level of the water below surface. 
A Worthington air pump is provided to expel the water 
from this tube, and it will be seen that the difference 
between the level of the water in the boring and 
that of the bottom of the tube will always be repre- 
sented by the maximum pressure that can be retained 
in the tube. The depth at which the open end of the tube is 
fixed being known, the level of the water below surface is 
readily ascertainable, and in this case the pressure gauge 
is graduated so that the actual water level is always shown 
by the pointer as soon as the maximum pressure of air has 
been reached. 

On first starting the pumps it was ascertained that the 
minimum yield expected, viz., 40,000 gallons per hour, was 
not forthcoming, but since that time the actual yield has 
increased from 29,000 gallons per hour to 32,000 gallons per 
hour, and there is every reason to believe that as time goes 
on the fissures in the sandstone will open out and a still 
further increase will be secured. The present yield is, how- 
ever, more than sufficient for the maximum requirements of 
the town, and this plant may, it is estimated, be relied upon 
to afford an ample supply for many years tocome. The total 
outlay upon the scheme has amounted to about £16,500, 
apart from service reservoirs or rising main. 








IN DEFENCE OF THE BRITISH CONSUL. 


In his annual report on the trade of Dunkirk for the year 
1903, the British Consul, Mr. Taylor, defends the consular 


| service against-the comparisons of the American and British 


Consuls which are frequently made in this country to the 
disparagement of the latter. He says theseattacks, in many 
instances, show a lack of knowledge of the facts of the case, 
and that the writers are apparently unaware that British 
Consuls are chiefly appointed to ports where they have very 
important and onerous duties to perform in connection with 
the mercantile marine, which contains half the tonnage of 
the world, and that at many ports his whole time is taken up 
in this work. Many United States Consuls are placed at the 


which requires consular visés and certificates for all exports 
to their country, they are brought into intimate business 
relations with manufacturers and exporters, which not only 
enables them to get information from the documents pro- 
duced to them, but also to oblige in many ways, and there- 
fore these traders are naturally willing to oblige the Consul 


CT 





in return by giving him information and opportunities to 
obtain information. On the other hand, the British Consul, 
owing to our ‘‘ free trade,’’ has practically no relations with 
manufacturers and merchants, except through the ordinary 
hospitalities and civilities of life, which the British Consul’; 
pay does not allow him to offer to any great extent. He then 
goes on to suggest that if consular commercial officers were 
appointed to the chief manufacturing and business towns, a 
large addition to the consular vote would be required, and 
asks : ‘* Would manufacturers and exporters, through their 
Chambers of Commerce or in some other way, be prepared to 
provide this money, or would it be a charge on the public 
purse?’’? Even if these commercial appointments were 
made, he asserts that our commercial Consuls would aiways 
have greater difficulty in obtaining information than their 
United States colleagues, owing to the reasons stated above, 








OBITUARY, 


THE death is announced of Major Todd, aged seventy-nine 
years, who was manager of the foundry department of the Birtley 
Iron Company, Limited ; also of Mr. Arthur Bainbridge, a well- 
known iron merchant, of Stockton, who did a large business in the 
breaking up of old works, He was chairman of the Stockton 
Higher Grade School during the lifetime of the School Board, and 
since has been vice-chairman of the Education Committee of the 
Stockton Corporation. 


Mr. WittiaAM WHEATCROFT HARRISON, J.P., head of the firm of 
W. W. Harrison and Co,, silversmiths and manufacturers of 
electro-plated and Britannia metal goods and table cutlery, 
Shetfield, died at his house, Riverdale-road, on the 27th inst., at 
the age of seventy-four. Mr. Harrison came of an old Sheffield 
family, and was the founder of the large business which bears his 
name, and is carried on in Rockingham-street. He was for some 
years a member of the City Council and of the Sheffield Royal 
Hospital Board, and did good service in other capacities, 








THE PrestoON TRAMWAYS SPECIFICATION.—The protest in THE 
ENGINEER in regard to the specification issued from the Preston 
Tramways Dapeinent, writes a correspondent, is a most timely 
one, and it will be supported by three-fourths of the Manchester 
Engineers Employers’ Association. This body recently visited the 
British Thomson-Houston Works at Rugby, and there had an 
opportunity of seeing-the leading position occupied by machines of 
Birmingham and Manchester manufacture, These works, as is 
well known, are an offshoot of the General Electric Company of 
America, but although two or three of the heads of departments 
are from ‘‘ the other side,” yet it is mainly run by Britishers, and 
with British capital. In the course of the inspection it came as a 
most gratifying piece of information that, taken as a whole, British 
machines were found better than the foreign ones, and that in all 
probability in the course of a few years they would displace both 
their American and continental rivals. The British Thomson- 
Houston is a company of a very cosmopolitan character, and the 
opinion given may be taken as impartial, and therefore possessing 
the highest value. On the occasion of this visit our correspondent 
noticed Swedish sheets, and when he asked if English would 
not do as well. the intelligent conductor of the party informed 
him that their motto was—‘‘ The best stuff in the best market.” 
The buying of Swedish sheets had been decided on after numerous 
and efficient tests in the company’s laboratory, and the verdict 
had gone in favour of the Swedish-made sheets. But to place 
American machines especially in the forefront when English 
machines can be had of an equally good if not more substantial 
character is to handicap British industry in a most unfair 
manner, and to check growing enterprise which should once 
more place us in the forefront of the machine-making world,— 
Manchester Guardian, 

Evectrical. EXHipition IN SHOREDITCH.—The Borough of 
Shoreditch proposes to hold an exhibition of electric lighting 
apparatus, accessories, machinery in motion, &c., in October next. 

he exhibition will be open for two weeks, from October 10th until 
the 22nd, and will be held in the Pitfield-street Baths, In a 
circular just sent out manufacturers of machinery used in the 
following trades are especially invited to become exhibitors :—1, all 
kinds of wood-working machinery ; 2, box making ; 3, printing ; 
4, glass bevelling; 5, sewing machines; 6, general engineers’ 
work ; 7, cranes ; 8, marble cutting and polishing ; 9, boot making ; 
10, bread making; 11, wood carving; 12, pumping; 13, zinc 
rolling ; 14, fans ; 15, laundry work ; 16, chaff cutting ; 17, fruit 
sifting and grocers’ work ; 18, varnish making ; 19, photographic 
apparatus; 20, lifts; 21, tobacco cutting; 22, hair brushing ; 
op sofa spring making ; 24, heating ; 25, sausage making ; 26, wire 
mattress manufacturing ; 27, engraving ; 28, gold refining ; 29, tea 
weighing machinery, &c. &c. The Borough of Shoreditch is 
noted as a manufacturing district ; at present some hundreds of 
electric motors are, so we understand, supplied from the Council's 
mains, and although the number is continually increasing, it is 
thought advisable, owing to the great improvements effected in all 
electrical appliances — the last few years, to bring the same 
prominently before the public of the district. A small charge for 
space will be made, varying from 9d. to ls. 6d. per — foot, 
according to position ; and applications must be made before the 
15th prox. No charge will be made for electric current, ‘.¢., 
within reasonable requirements. The supply will be given on 
direct current three-wire system at a pressure of 240 volts for 
lighting, and 480 volts for electric motors, Further information 
may be obtained from Mr. C, Newton Russell, borough electrical 
engineer, Coronet-street, Shoreditch, N. 

THE JUNIOR INSTITUTION OF ENGINEERS.—The members of this 
Institution, through the courtesy of Messrs. Coode, Son and Matthews, 
the engineers, and Messrs, 8. Pearson and Son, the contractors, 
were recently afforded the opportunity for inspecting under special 
facilities the National Harbour Works at Dover. Permission was 
also kindly given for the works of the Dover Harbour Board, of 
which Mr. A. T. Walmisley is the engineer, to be seen, and the 
turbine South-Eastern and Chatham Railway Channel steamer 
The Queen. On arrival at Dover the party—about one hundred 
in number—went on board The Queen just previously to her start- 
ing for Calais, the chief interest, of course, being centred in 
the engine-room, containing Parsons turbines of 8000 indicated 
horse-power, capable of gh geod the vessel at 21°73 knots. 
From the Admiralty Pier the members were taken by a tug 
belonging to the Dover Harbour Board across to their Prince of 
Wales Pier, where the big Atlantic liners of the Hamburg-American 
line now call. The swing bridge on the connecting railway was 
shown in motion. Later on the Admiralty Harbour Works were 
seen, the members being conveyed along the East Arm by the con- 
tractors’ railway; all the operationsin the preparation of materials 
and in the processes of construction were explained in detail. 
Some of the party viewed the work from one of the Harbour Board's 
tugs. The total length of sheltering works is 9520ft., and the area 
enclosed will be 610 acres at low water. All the under-water work 
of the Admiralty Pier extension and of the East Arm is practically 
completed, and a commencement has been made on the island break- 
water, which is to be built in a similar manner by concrete blocks, 
the bedding of the first course being prepared by means of grabs 
and the use of diving bells. On July 22nd a visit was paid to 
Messrs. Bryant and May’s match manufactory at Bow, the processes 
in the making of both square stick matches and wax vestas being 
shown. Special interest was manifested in the continuous machines 
for both classes of matches, which treat the raw material and con- 
vert it into the finished product automatically throughout, filling 
into boxes which are then placed in the covering by operatives 
stationed at the machines, 
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THE INSTITUTION OF MECHANICAL 

ENGINEERS. 
On Thursday evening the President, Mr. Wicksteed, and 
Mrs. Wicksteed, gave a most successful conversazione at 
Storey’s Gate. About eight hundred attended, and among 
those who accepted invitations were Lord Strathcona and 
Mount Royal, Lord Lyveden, Sir Norman Lockyer, Sir 
Hugh Owen, Sir F. Flannery, M.P., Sir W. Crookes, Dr. 
W. Garnett, Dr. R. T. Glazebrook (Director of the 
National Physical. Laboratory), Mr. Alexander Siemens, 
Sir W. H. Bailey, Sir John Jackson, Sir John Durston, 
the Mayor of Westminster, and the President of the 
Institution of Electrical Engineers. A very interesting 
series of photographs illustrating the recent visits paid by 
the members of the Institution to the United States was 
shown on the screen, with a few words of introduction 
by the President. Mr. Worthington, the secretary, 
described them. 

On Friday morning a general meeting was held for the 
reading and discussion of a paper “On the Design and 
Test of a Modern Steam Power Plant,” by Mr. Edward 
G. Hiller, of Manchester. A full abstract of this paper 
will be found on another page. The proceedings began 
with the usual formal business. This concluded, Mr. 
Hartley Wicksteed, who was in the chair, read the 
following interesting account of the experiences of the 
Institution in the United States, and the deductions 
which he had drawn from what he saw. It will be 
remembered that we have published full information con- 
cerning the papers read and the discussion which followed 
them, referred to by Mr. Wicksteed. 

The President (Mr. Wicksteed) said: Five short weeks 
spent by members of the Institution of Mechanical 
Engineers in the heart of North America fill the mind 
with delightful memories left by the cordiality of our 
hosts, the natural grandeur of the country, the exhilara- 
tion of the air, and the refreshing optimism of the people. 
The American Society of Mechanical Engineers, at whose 
invitation we crossed the Atlantic to join in their spring 
meeting at Chicago and to visit the Exhibition at 
St. Louis, had also prepared lists of 200 workshops which 
were opened for our inspection, and which were probably 
of more engineering interest even than the great Exhibi- 
tion itself, for it is in the nature of an exhibition to show 
the results rather than the methods of production. Our 
introduction to works under the wegis of the American 
Society of Mechanical Engineers was therefore of the 
greatest advantage to us. It is hoped that in the coming 
session several of our visiting members will present 
papers for reading and discussion upon things of mechani- 
cal interest which they have observed either in the Exhi- 
bition or in the workshops during this peripatetic summer 
meeting. The minutes of proceedings which you have just 
heard record the numbers who attended the convention 
at Chicago, which was the primary object of our visit. 
Eighteen papers were presented and discussed ; thirteen 
will be published in extenso in the July number of our 
“ Transactions,” and the remaining five will be available 
for reference in the “ Transactions” of the American 
Society of Mechanical Engineers. This large number of 
papers was enabled to be dealt with by means of reading 
them in abstract, which only occupies ten minutes, and 
by means of a five minutes’ rule for speakers in the dis- 
cussion; also no formal thanks are bestowed at the 
meeting of the American Society of Mechanical Engineers 
on the authors of the papers. Our session was, however, 
kept up one evening till 11.20 p.m. Mr. Ambrose Swasey, 
this year’s president of the American Society of Mechanical 
Engineers, and with whom your President had the honour of 
sharing the chairmanship of the sessions, is one of 
the founders of the firm of Messrs. Warner and Swasey, 
of Cleveland, Ohio. The celebrated Lick and Yerkes 
telescopes were made, with ail their machinery, by this 
firm. They make a good exhibit of engineers’ and brass 
finishers’ tools in the Machinery Hall of the Exhibition, 
and of optical instruments in the Liberal Arts Building. 
It was very congenial to your President to have such a 
coadjutor as President Swasey, and it is a rather striking 
coincidence that the presidents of the two Mechanical 
Engineering Societies of Great Britain and America should 
both be engaged, not only in the manufacture of machine 
tools, but of instruments for scientific use as well. At 
this “spring” meeting of the American Society a plan 
has been adopted of giving each member and visitor a 
badge for the button-hole bearing his name and number. 
The number corresponds with a list of names which is 
published every two hours, and arranged in numerical 
order. This ready means of identification of each person 
conduces much to the comfort of intercourse both in the 
lobbies of the Sessions Hall, and at pleasure excursions 
and social functions. There is a larger contingent of 
ladies at the American Society's spring meeting than we 
are accustomed to see at our summer meetings. 
Members’ wives or daughters receive badges with 
numbers, and their names are entered on the lists. 
Formal Institution dinners are not in vogue, but the 
ladies participate in all the general excursions and 
luncheons, besides having special entertainments pro- 
vided for them to fill up some of the time during the 
sessions, or where they are not inclined for the visits to 


works. In every city we visited there was an indefatig- 
able ladies’ reception committee, who — organised 


pleasant varieties for their visitors. Thus, at Chicago, 
Marshall Fields Store was inspected, and on two days 
drives were taken through the parks and outskirts. At 
Cincinnati a trolley car excursion was made round the 
suburbs and a visit paid to the Zoological Gardens. 
At Montreal drives were taken, and visits made 
to the churches and the Museum. At Boston a party 
of ladies visited Harvard University, and, in the absence 
of Mrs. Elliot, owing to indisposition, were entertained 
there by Professor Hollis. Throughout the entire trip 
nothing could exceed the kind attentions which the 
visiting ladies received from their hostesses. Many 
members of the American Society adjourned with us 
from Chicago to St. Louis, where we foregathered at the 





Exhibition Pavilion of the Royal British Commission. 
There Colonel Watson and Mrs. Watson received a large 
afternoon party to meet our members, and most kindly 
introduced us to all the chief officials of the Exhibition. 
In the Transportation Building of the Exhibition there is 
a fine historical show of locomotives, culminating in a 
B. and O. locomotive, which, with its tender, weighs 
230 tons. In this building there is a very large apparatus 
for testing locomotives. The power developed by the 
engine is intended to be measured both by its pull upon 
weighing levers and by dynamometers on the axles of the 
supporting wheels. In the Electricity Building one maker 
exhibits a planing machine which is driven by an electric 
motor direct upon the first motion shaft. Of course, the 
motor will not only have to reverse with each stroke of 
the table, but it will have to run much quicker back 
for the idle stroke than forward for the cutting stroke. 
A very attractive building was that of the Liberal Arts, 
where we were pleased to see some fine charts and 
sections contributed by our member of Council, Mr. 
Mansergh. But the happiest hour spent in the Exhibition 
by your President was in a discussion with President 
Swasey on one of his quick reversing lathe counter- 
shafts. Subsequent to the Exhibition we visited Cin- 
cinnati, where we had the pleasure of seeing a 
cylindrical milling cutter of quick-cutting steel running 
at a blue heat throughout its length, milling a long 
slot out of a cast iron bar about 1}in. thick, and in 
no way losing its edge. Another curiosity in mechanics 
afterwards seen by your President was at the Worcester 
Technical Schools, where Professor Albert Kingsbury had 
made a trunk piston 6in. diameter, 6in. long, weighing 
60 lb., to revolve in a cylinder with a horizontal axis 
without metallic contact; the trunk is supported by a thin 
film of air self-induced, and the coefficient of friction is 
only about ,5$55- (For further particulars of this air 
lubricated journal see “Journal of American Society of 
Naval Engineers,” vol. ix., No. 2, 1897.) Our interest 
in the Convention, the Exhibition, and the workshops of 
America rose, as Professor Hutton remarked, in an 
ascending scale, and this description held good as to our 
interest in the natural beauties and resources of the 
country and in our acquaintance with the individual men 
themselves who are moulding its development. Among 
the engineering works to which we were invited were 
those of the Allis-Chalmers Company at Milwaukee. 
Here there is a wholly detached building for patterns and 
pattern-making, another for the foundry, another for 
the power-house, another for the machine shop, and, semi- 
detached from this, another for the erecting shop. This 
complete scheme of buildings is called by Mr. Reynolds 
a “unit,” and the site of the works provides for thirteen 
more similar units. At these works they cast large 
steam cylinders upon cores armoured with metal chaplets. 
The result is a slight amount of chill and a remarkably 
clean close-grained surface where the cylinder is bored. 
These engine works, the newest and most admirable of 
their kind in the States, have been laid out by one of the 
oldest mechanical engineers in the country, namely, Mr. 
Reynolds, who was associated for many years with 
Mr. George Corliss at the time that he was making 
his great name. The characteristics of works in the 
States are by no means stereotyped; for instance, 
Baldwin's well-known locomotive works are all in one 
group of buildings in the centre of the city of Philadelphia. 
When the workmen leave the gates they disperse in all 
directions to their dwellings. This central position in a 
large manufacturing city gives the works a good labour 
market. Two thousand men more or less can come and 
go between these works and other employment in the 
city with easy elasticity. The capacity of this firm is 
seven locomotives per diem. On the other hand, the 
American Locomotive Company have eight separate 
branches in different parts of the country, including one 
in Montreal, and the capacity of this firm is also seven 
locomotives per diem. Nor are engineering designs and 
methods in the States confined to fixed types, such as we 
are apt to associate with the title “‘ American,” and some 
tools of American origin with which we are made most 
familiar through the columns of the engineering Press, 
are not those which we find most largely adopted in the 
workshop practice of the country. Similarly the methods 
of training engineers academically by no means follow 
identical lines. At the Massachusetts Institute of 
Technology a student only devotes about a quarter of the 
time to workshop practice which he would do at the 
Worcester Polytechnic. At the latter place there is a 
real pattern shop, foundry, machine shop, and fitting shop, 
where the students learn to be skilled workmen, so that 
they can, and do, turn out several types of engineers’ 
tools, which have a good reputation on the market, and 
sell freely. But the one thing in common to all the 
training establishments fer engineers seems to be belief 
in themselves and their methods, and a large measure of 
success. Between the two extremes of methods there 
does not seem to be much to choose in the power of the 
country to assimilate the product. The Americans at 
home are far too shrewd to discard a system purely 
because it is old established. They stick steadily to the 
English foot of 12in., and Bills in Congress for the adop- 
tion of the metre do not become Acts. We had the 
pleasure of a trip on a Mississippi steamer. We went 
20 miles up stream, and saw the junction with the 
mighty Missouri. This treat was given to us by 
the Engineers’ Club of St. Louis. The steamer 
had side paddle wheels, with a _ single cylinder 
working through very long wooden connecting-rods 
on to an overhung single crank on each paddle- 
wheel shaft. Either cylinder can be reversed separately 
by primitive hand gearing. The system is old, but it is 
suited to the conditions of navigation in the Mississippi. 
In this connection it may be mentioned that the Cincin- 
nati engineers gave us a trip down the Ohio on a stern- 
wheel steamer. Two horizontal cylinders drove it with 
very long wooden connecting-rods. There were three 
wooden rudders between the paddle wheel and the stern 
of the boat. At Lowell and Manchester, which are great 





seats of the cotton manufacture, the whole stream of the 
Merrimac is twice diverted from its channel, and twice 
within 20 miles the whole volume of its water is used for 
power. There is also about an equal amount of power 
for the mills generated by steam, and the prevailing 
scheme is to have a number of turbines combining to 
drive a long heavy, fly-wheel shaft in the basement 
through bevel wheels. The end of this shaft is driven by 
a large steam engine. This controls the speed of the 
shaft by supplying whatever balance of power is re- 
quired. Steam engines are more sensitive to the con- 
trol of governors than are turbines, so the engines 
respond promptly to the small and large variations in the 
demand for power in the mill. The ramifications of 
cross shafts and parallel lay shafts driven by bevel gear 
and by belts from the first long, heavy fly-wheel shaft are 
very extensive. Itis needless to say that the develop- 
ment of electric transport in America is huge, and con- 
sequently the works for making electrical equipment are 
huge also. One of the works which we were privileged to 
see was that of the Central Electric Company at 
Schenectady, interesting alike from the buildings, the 
equipment, and the electrical machinery produced. 
American cities vary from each other very greatly ; for 
example, Washington is a city of residences and public 
buildings throughout, St. Louisis a city without a resi- 
dential quarter because it has absorbed its own suburbs, 
and soon; but all which we saw are alike in being so 
well served with tramways that you may go from within a 
block or two of any one part of the city to any other, and fre- 
quently far into the country, and even to towns and villages 
20 miles away. Under these circumstances, and with 
cities like St. Louis, doubling their population every ten 
years, there can be no wonder that the rolling mills and 
engine works of America have busy times. Our hearty 
thanks are due, and are hereby tendered, to our American 
cousins, whose kind attentions throughout our visit have 
made us feel kith and kin. The New York banquet of 
President and Mrs. Swasey, our reception at Chicago 
headed by Captain and Mrs. Hunt, the concert given by 
the Local Reception Committee at the magnificent 
Auditorium Theatre of that city, the fraternal hospitality 
of the engineers’ clubs—which are a notable institution 
in most of the cities we visited—also the Country Club, 
with golf links at Cincinnati, lunch at the Derryfield Club, 
Manchester, and the “ Longshore” luncheon at Shirley 
Point with the Boston contingent of our hosts, all made 
us feel welcome to the United States of America in the 
most agreeable manner, to say nothing of a 40 miles’ 
drive in a White’s steam motor round the beautiful 
suburbs of Boston on the best of macadamised roads, 
which your President and Mrs. Wicksteed enjoyed in 
company with their kird hosts, Mr. and Mrs. Boyd. Nor 
was Canada behind in extending a welcome to us. The 
engineers of Montreal, led by Mr. Lacey Johnson, organised 
visits for us to the fine new works of the Canadian Pacific 
Railway, the laboratories of the McGill University, and 
the works of the American Locomotive Company, and the 
Engineers’ Club, with their president, Mr. St. George, 
spread its hospitable board and threw open its rooms for 
our benefit. To have sailed on the Mississippi and the 
Ohio, Lake Ontario and the St. Lawrence, to have stood 
on Mount Royal, sailed on Boston harbour and New York 
harbour, on Lake Champlain and Lake George, to have 
seen Niagara and its power stations, would all have 
furnished memories worth while the spending of five 
short weeks, but to have had friendly intercourse with a 
nation whose language is our own, and whose kindness 
and cordiality seem to be modelled on the same large 
scale as the land in which they live, is an experience 
which enlarges the outlook of one’s whole life. To them 
is given this meed of praise, and for their names, they are 
recorded in our minutes. 

At the request of the President, Mr. Spencer rose to 
express the thanks of the Institution to their American 
brethren for the unceasing kindness and courtesy with 
which the visitors had been treated. Of this Mr. Spencer 
gave more than one illustration. Continuing, he said 
that he found that the dominating idea in the United 
States was big output. Much had been said about 
education, energy, and so on, but the success attained at 
the other side of the Atlantic seemed to be in the main due 
to the courage with which capital was invested to attain an 
immense output. This was the key to the situation, the 
point on which everything turned. Onevery side was found 
evidence of magnificent enterprise. Nor must the energy 
of the working men be overlooked. What was the cause of 
all this remained to be explained. It was of the most 
striking character, and a peculiar feature was that in all 
the works the leading men, managers, foremen, and such 
like, were English or Scotch, Irish or Welsh. For much 
of our own troubles he held that the action of the trades 
unions was responsible, because they deprived the work- 
man of the chance of rising above his fellows in a way that 
was quite without parallel in the United States. He would, 
in conclusion, say that most of the statements he had 
made were the result of information supplied him by 
Americans, and he strongly advised the members of the 
Institution to avail themselves of any opportunity that 
turned up and visit the United States, where they would 
be heartily welcomed. 

My. Hiller then read in brief abstract his paper, which 
we publish also in abstract on page 118. 

The discussion which followed was of small technical 
interest, in that it added little or nothing to the informa- 
tion given by Mr. Hiller. As usual, most of the speakers, 
instead of considering what the paper contained, ex- 
pressed regret that details on certain points had been 
left out. Obviously, it appears to us, the better 
course would be to deal with what was before them 
without asking formore. Mr. Barcroft said that no doubt 
the use of polished covers would do good, but he did not 
explain why. Several years ago a series of experiments 
were carried out at our own instance, and it was found that 
polish on the insides of the covers did notlast. In a few 
hours the surfaces were coated with a greasy film, and the 
steam did not come in contact with metal at all. 






































































108 


THE ENGINEER 


JULY 29, 1904 








Mr. Wingfield said that the great merit of the paper lay 
in the fact that it dealt with the proper standard of 
economy, which was not the weight of steam used per 
horse per hour, as so many persons thought, but with the 
total cost of the power obtained. In few words, the 
author had taken commercial efficiency instead of heat 
efficiency as the standard. But the author ought to have 
criticised the weaker points in the design and explained 
how these might have been improved. He was glad to 
see that the steam pipe was made to fall to the engine. 
He did not stop to explain why he was glad. Many 
people held that it ought to drain back to the boilers. 
‘The loss in the steam pipe by friction was small, as there 
was a drop in temperature between the engine and boiler 
of only 24 deg. to 32deg. Fah. He then dealt with the 
loss of head due to the resistance of superheated pipes, 
which was much greater than that due to a single pipe 
of the same sectional area. Indeed, the friction was 
about six times as great as it would have been in a single 
tube. Referring to the way in which the draught was 
taken by a U tube, he said that, to prevent fluctuations 
and cross currents, which affected the reading, the tube 
end in the flue should always be provided with a wire 
gauze armature or cap. He then showed by a diagram 
how it was possible to get a pressure reading in a smoke- 
box instead of a vacuum. It was evident that there was 
a strong flow of products of combustion upwards in the 
box, rising towards the chimney, and if the end of the 
vacuum pipe was putin the upper part of the box, the 
current would impinge on it and give a false reading. 
He then referred to what he termed the Professor 
Kennedy system of ascertaining the consumption 
of fuel in a trial without clearing the grate, which 
consists in making up the fire and raising steam to 
nearly the blowing-otf point, then letting the fire 
burn down until the pressure begins to fall. Then 
the trial is held to begin, firing with weighed coal com- 
mencing. The run lasts until all the weighed coal is 
used. As svon as the steam pressure begins to fall it is 
held that the quantity of coal on the grate is the same as 
that on it when the trial began. We believe that this 
system was first used by ourselves more than twenty-five 
years ago. He went on to speak of the specific heat of 
steam, but as the facts are not known, and the result on 
the calculations is insignificant, and are on the commercial 
economy nil, we do not think it is necessary to follow him. 
He concluded by calling attention to the interesting fact 
that the rate of firing, that is to say, of combustion, had 
no appreciable effect on the superheat temperature, but 
the velocity with which the steam passed through had. 

Mr. Michael Longridge spoke in very high terms of the 
paper. The object of discussion, he said, was to state opinions 
and air views. He, following out the principle, wished to 
direct attention to the statement that the thermal 
efficiency, as given by Mr. Hiller, of the engine, was 19°5 
or thereabouts. Now, this was very good, because the 
absolute maximum efficiency under the thermal con- 
ditions was only 28 per cent., and under commercial con- 
ditions a large part of this was lost by the cutting off of 
the toe of the pv diagram. And this could not be helped, 
because it was not possible in practice to expand down to 
an absolute vacuum. He then went on to explain that 
the economy secured by superheating appeared to be 
largely due to the prevention of leakage. We have dealt 
with this proposition on another page. He concluded by 
saying that Mr. Hiller was wise not to use jackets. In his 
own practice he had found that it was waste of money to 
provide them, as the engine men would not turn steam into 
them because they made the engine-house too hot. 

Captain Sankey criticised Rankine’s formula for super- 
heated steam, and asked for some details of the way in 
which the water taken from the jacket was measured. 
A portion of it was sure to flash into steam as soon as 
the pressure was relieved. In the analysis of the coal, 
account should be taken of the moisture in the coal. 
The loss of the toe of the diagram, mentioned by Mr. 
Longridge, meant about 15 per cent. out of the total 28. 
We fail to follow this argument, because, according to 
Mr. Longridge, the possible efficiency was only 28 per 
cent., the actual efficiency was 19°5 per cent., which, 
deducted from 28 per cent., leaves not 15 per cent. but 
only 8°5 per cent. 

Mr. Saxon spoke in high terms of the new plant. By 
comparing the figures given by the author, he had arrived 
at the conclusion that the superseded plant required 3 lb. 
of coal per horse per hour, and the new plant just one- 
half that, or 1°5 lb. It was quite evident that on a 
commercial basis the steam-driven plant was hard to beat, 
no matter how gocd gas engines, turbines and electric 
transmission might be. It would have added to the value 
of the paper if it had been possible to give particulars of 
the frictional losses in the mill under the old and the new 
system. 

Mr. Wainwright held that the Bessbrook Mills supplied 
an ideal opportunity for the use of induced forced draught, 
which would, according to his experience, effect a saving 
of about 3s. per ton in the cost of coal, Mr. Tover advo- 
cated the use of an automatic instrument always at work, 
showing the composition of the flue gas. 

Mr. Ingham said that no doubt the great value of the 
paper lay in its statement of commercial results. It must 
not be forgotten that the tests were not carried out when 
the engine was on its most economical load. He warned 
his hearers against accepting the statements of consulting 
engineers who had for their standard of excellence the 
weight of steam used per horse-power per hour. In 
Oldham the spinners cared nothing for that standard. 
They estimated everything on the cost of power per pound 
of yarn made, and he cited a case in which new and 
improved steam engines and boilers were put down, with 
the direct result that the cost of power per pound of yarn 
was just twice as much as with the old plant. This was 
because the old engines used a very inferior slack costing 
much less than half the price of the coal held to be neces- 
sary with the new engines. 

Mr. Pullen said that the specific heat of steam was 
probably much greater than 0°6; it might be 1:0. He 





described a method of testing indicator springs-—heating | 
them by taking steam in through the air hole by means | 
of a flexible pipe and a very fine nozzle to stick in the | 
hole. The springs were about 2 per cent. weaker hot 
than cold. The spring required to be heated for about | 
ten minutes to “acclimatise ” it. No one had referred to | 
to the fact that, apart from all conditions of expansion, 
superheated steam gave out 25 per cent. of all the energy 
put into it simply by expanding out of the superheater 
like a solid plug. 

Mr. Smith said that a comparison between the engine 
described by Mr. Hiller and a high-speed triple-expansion | 
engine would have been very interesting. 

Mr. Druitt Halpin said that the calculations had been 
made on a basis of 160 1b. pressure, while the actual pressure 
was 140]b. He wished to know if the piston-rods were 
cambered on Schonheyder’s system, so as to throw 
the weight of the piston on the tail rod slippers. Experi- 
ments were being tried at Charlottenburg with separators, 
which he understood had resulted in the production of one 
which removed grease down to the last trace. The draught 
and gas analyses showed that the furnace temperature was 
only 1900 deg. Fah., which was much too low for 
efliciency. The grates ought to be shortened. Few 
persens realised how large a volume of air passed through 
the brickwork in the sides of flues. He cited an experi- 
ment in which, by the use of a couple of tin funnels to 
concentrate the blast, a candle was blown out through an 
ordinary building brick by a man’s breath. : 

A vote of thanks was unanimously passed to Mr. 
Hiller for his excellent contribution to the literature of 
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CLARKE-STREET WORKS, DERBY. 
Tue firm of A. Handyside and Co., Limited, of Derby, has 
from time to time felt the necessity of extending its premises. 
Indeed, it would almost seem that the need for more room is 
continuously being experienced, for, first of all, the original 


| works in Duke-street were increased to the full extent per- 


mitted by the site. Then fresh premises were taken on the 


| other side of the river, and what are known as the Fox-street 


works were erected, and now, quite recently, more land 
adjacent to the Fox-street works has been acquired, and on 


| this land have been built what are called by their owners the 
| Clarke-street works. 
| of these various premises, we may say that the Duke-street 
| works covers an area of 7°28 acres, the Fox-street works an 


In order to give some idea of the extent 


area of 6°86 acres, and the Clarke-street works an area of 
2°54 acres—together 16°68 acres. It is the purpose of 
the present article to put before our readers a brief descrip- 
tion of the newest of the three works, that in Clarke- 
street. The accompanying plan, Fig. 1, shows not only 
this newest addition to the firm’s works, but also that in 
Fox-street, which immediately preceded it. A consideration 
of both works together is necessary for a full understanding 
of the various arrangements which have been made. A 
feature of both is the siding accommodation and the 
facilities for the reception of raw material and the despatch 
of finished goods. Very few works are better off in 
these two particulars, as will be appreciated by an examina- 
tion of the plan. The main line of the Midland Railway 
runs alongside the Clarke-street works, close by which is 
situated the Nottingham-road Station. There is a number 
of connecting sidings from both works to this main line. Two 
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Fig. 1—-FOX-STREET AND CLARKE-STREET WORKS, DERBY 


steam. The proceedings concluded with the author's 
brief reply on the discussion, in which he said that he did 

not claim that the engine and plant had broken the 

record, but unusual trouble had been taken with the 

details of the tests. The engine builders and other con- 

tractors deserved very great credit for the results obtained, 

and a substantial bonus had been gained for every } Ib. 

of steam per I.H.P. per hour below 12} lb. The boiler- 

house and the whole surroundings of the engine-room | 
were remarkably cool, which spoke well for the efficiency | 
of the engine clothing. He explained that the chimney | 
was on the ground before the engine was put in. With 
regard to the length of the grates, he preferred to obtain | 
good firing, burning 18 lb. to 19 lb. per square foot of grate 

per hour, rather than shorten the grates. The question 

of superheat, which had already been dealt with ina 

paper before the Institution, was at present being investi- | 
gated by several experimenters. On account of time, he | 
promised to answer some other points raised in the dis- 

cussion in writing. 








British FOUNDRYMEN’S ASSOCIATION.—By kind permission of 
Principal Hopkinson and the Council, the first annual convention 
of the members of the British Foundrymen’s Association will be | 
held in the Chemical Lecture Theatre at Owens College, Man- 
chester, commencing Tuesday, August 2nd, 1904. | 

THE NATIONAL LireBoat INstITUTION.—This Institution has 
now 287 lifeboats under its charge, and during the past year it | 
granted rewards for saving 709 lives from shipwrecks on our coast. | 
Pecuniary aid is much needed to assist the Committee in maintain- | 
ing its great life-saving fleet in a state of thorough efficiency, which 
can only be effected by a large and permanent annual income, as, | 
owing to various causes, the expenditure of the Institution last | 
year largely exceeded its ordinary income, The head office is at 
20, Charing Cross-road. 


| of the plant as it stands is shown in Fig. 2. 


| hopper. 


of these deal particularly with the Clarke-street works, and 
to these only need we draw attention, since they are new and 
the others have existed for some time. It will be noticed 
that one is called the coal siding, and down it are taken the 
trucks for keeping the gas plant at work. The gas plant is 
on the Mond system, and is capable of producing sufficient 
gas to drive gas engines of 1000 brake horse-power. A view 
The coal is 
delivered from the trucks on to a shoot, down which it 
descends to the hopper of an elevater, worke d by an electric 
motor, housed in the small shed seen at the bottom of the 
coal shoot. The elevator lifts the coal to the measuring 
Arranged near the gas plant are the necessary 
pumps and blowers, together with the engine driving the 
plant, these being in a separate house, and beyond these 
a locomotive-type boiler and a gasholder. Messrs. Handy- 
sides were looking forward into the future when they 
installed such a large gas plant as this. At the present time 
they are most probably not using much, if any, in excess of 
a third of this power, but we understand that they are now 
negotiating for the use of the Mond gas to heat their plate 
furnaces for the bending presses, this being the original idea 
when the gas plant was laid down, The gas mains are taken 
underground to the power-house, which will be seen on the 
plan, and, before being used in the engines, the gas 


lis passed through two scrubber tanks situated at the 


side of the power-house. In the power-house itself there 
are two 150 horse-power single-cylinder horizontal gas 
engines, made by the Premier Gas Engine Company, of 
Sandiacre. These run at 165 revolutions per minute, and 
are each coupled direct to a Greenwood and Batley six-pole 
compound-wound dynamo designed to produce 80 kilowatts 
at 220 volts. The main paren se is of the ordinary slate- 
panel type, and we noticed that various distributing boards 
in different parts of the works were housed in substantial 
brick buildings. The cables are mostly taken on insulators 
overhead, but where they have to cross the building this is 
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done in pipes underground, We shall have occasion to men- 
tion the various applications of the electric power when we 
come to deal with the different machines throughout the 
new works. 

As will be seen on reference to the plan, the new works consist 
of two buildings, of equal span, namely, 50ft., one of these build- 
ings being 540ft. long and the other 300ft. long. They are nice 
light shops, built up of a steel girder construction, and having 
roofs carried largely on wood and steel combination principals, 
which is a method of roofing largely made by Messrs. Handy- 
sides. The four views on p. 112, which represent different parts 
of the new shops, give an excellent idea of the structure of the 
building and of the roof. The object in the design of the new 
works has been to save as much as possible the handling of 
the material—that is to say, dealing with it in such a 
manner that it would not have to be taken back- 
wards and forwards, but always straight on through 
the various shops till it becomes a finished article. To this 


dently of the others, the motor working all the time. 
Lastly, so far as the machinery in this bay is concerned, 
there is another Buckton’s multiple-spindle drilling machine, 
driven by a motor in a pit. The equipment of this bay is 
completed by two electric capstans, one of which is placed in 
the unloading yard, and one near the railway siding, these 
capstans being used for shunting the railway trucks when no 
engine is available. 

The smaller bay, known as the angle shop, is equally well 
provided with tools. At the unloading-yard end there are, 
first of all, a straightener and bender, and a punch. The 
latter was made by Messrs. Handyside themselves, and 
bears the date 1873. It is, however, still in excellent work- 
ing order. It is driven by belt from a Bruce Peebles motor 
in a pit. The straightener and bender is of Craig and 
Donald’s make. It also is driven by a Bruce Peebles motor, 
but through single reduction gearing, and there is a fly-wheel 
on the shaft. Next in order comes a double punching 






















transporter. It will be seen from Fig. 1 that one end is 
taken right into the new shop in Clarke-street. By this 
means either the travelling crane or the transporter can pick 
up or deposit at the same place, there being, hence, no moving 
on trucks from one to the other. The transporter can carry 
10 tons, and as it traverses all the sidings in the Fox street 
works, it forms an excellent means of moving material from 
one part of the works to another. 








NEW DOCK AT SWANSEA. 





THE accompanying map illustrates the position of the new 
dock to be constructed at Swansea, the first sod of which was 
cut by the King on Wednesday, the 20th inst. 

The new dock will be constructed on the foreshore to the 
east of the existing entrance channel, and the whole of the 














Fig. 2—-MOND GAS PLANT 


end a siding has been arranged running the length of the 
new buildings to an unloading yard and passing over a 30- 
ton weighbridge by Pooley on the way. In this manner all 
the steel is brought into the works from the railway, the 
full wagons being weighed on the 30-ton bridge as they pass 
it. As the empty wagons are taken out of the shops they 
are run over a branch siding which has a 20-ton weigh- 
bridge on it, so that, by taking the weights of the wagons 


both before and after unloading, the exact weight of 
material delivered may be arrived at. Traversing the 


unloading yard, and running overhead at right angles to the 
rails of the siding, are two 5-ton electrically-worked travelling 
cranes by Vaughan, of Manchester. These can be 
manipulated that they can lift the raw material from the 
trucks and deposit it at any point in the yard which may 
be desired. Then, when the time comes, they can be 
utilised for lifting the steel on to trucks running on narrow- 
gauge lines which take it into the shops, there being one 
line of rails for each shop. Running the whole length of the 
larger of the two new bays—that which is 540ft. long—are 
two overhead electric cranes. One of these, of 10 tons 
capacity, was supplied by Vaughan, of Manchester; the 
other, which is of 5 tons, by Henry Coles, of Derby. Kither 
of these cranes can carry and deposit the material at any 
required point. The smaller bay is furnished with another 
5-ton electric crane, also by Henry Coles, of Derby. There 
is thus ample means for moving the material about from 
place to place. 

The various machines throughout the shops appeared to us 
to be excellently arranged as regards position, and to be 
eminently suitable, having regard to the work carried out by 
Messrs. Handysides, whlch consists largely in bridge and roof 
building. Taking the big bay first, this is known as the plate 
shop, and at the end near the unloading yard, that is to say, 
at the end into which comes the raw material, are two sets of 
straightening rolls. Both of these are by Craig and Donald, 
of Johnstone. The first of these is coupled by double 
reduction gearing to a Bruce Peebles 20 horse-power motor 
placed in a wooden housing at floor level. We may 
here say that all the motors throughout the building 
are either arranged in this manner or are placed in brick pits 
and protected by a wooden cover. The second set of bending 
rolls is connected, again by double reduction gearing, to a 
10 horse-power motor placed in a pit below floor level. This 
motor is provided with a magnetic brake, both brake wheel 
and shoes being grooved. Next in order to these machines 
come three edge planers and three end planers. There are, 
first of all, two small end planers, made by Buckton, of 
Leeds, the motors being underground in each case. Then 
there is a large edge planer, made by Carter and Co., of 
Openshaw, driven by belting and gearing from a 20 horse-power 
Bruce Peebles motor placed below ground level. Another 
large planer by Buckton, which is driven by a 25 horse- 
power motor, can take in work up to 40ft. long by 
3ft. Gin. wide. The other planers are arranged in similar 
manner to the foregoing. Near by is a single punching 
machine, made by Messrs. Handyside themselves, and 
driven by a small motor, placed under ground. Next comes 
a shearing machine, by James Bennie and Co., of Glasgow. 
This is driven through a Hans Renolds chain and double 
reduction gearing by a 10 horse-power Bruce Peebles motor, 
bolted to a bracket on the body of the machine. Close to this 
is a double emery wheel, driven by a small motor in a pit. 
Then there are a number of drills, both radial and multiple. 
First, there are two Buckton’s multiple spindle machines, 
driven by motors made by Newton Bros. The work is brought 
to, and carried away from, these machines on trolleys, the feed 
being hand worked by ratchet and lever. Next come three 
sets of four radial drills, all by Buckton, and arranged so that 
each four are driven by one horizontal shaft, which, itself, is 
driven by a motor placed underground. The whole arrange- 
ment of these is ingenious and apparently most successful 
and handy, for each drill may be stopped or started indepen- 
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Fig. 3—TEN-TON TRANSPORTER 


machine by Debergue and Company, Limited, of Manchester. , 
It is driven by a Bruce Peebles motor through a Hans 
Renolds chain. The remaining machinery consists of a facing | 
machine, another bending and straightening machine, both | 
electrically driven, two cold saws, one of them large, and driven | 
by a 10horse-power motor, made by Newton Brothers, placed | 
at floor level, and the other driven by belt from a smaller motor 
hung from the under side of the girders on which the electric 
cranes travel. Finally, there are two further multiple-spindle 
drills, by Buckton, these also being electrically driven, and | 
being similar to those already mentioned as being in the | 
larger bay. We may here state that altogether there are | 
forty-two motors in different parts of the works, these vary- | 
ing in size frem 5 to 30 horse-power. The size mostly used | 
is of 6 horse-power, and there are twenty-one of these. 


works, with the exception of the passage connecting the dock 
with the Prince of Wales Dock, will be below high-water 
mark of ordinary spring tides, on a site which is of little 
value for anything outside dock purposes, and has, in conse- 
quence, been acquired at a comparatively small price. The 
collective area of the existing docks amounts to 60 acres, so 
that, apart from any other considerations, the new under- 


| taking will more than double the present accommodation of 


this port. 

Vessels will enter the dock through a lock situated near 
the end of the existing east pier, 875ft. long between the 
inner and outer gate sills and 90ft. wide at the coping level. 
There will be a depth of water on the outer sills of 40ft. at 
H.W.O.S.T. and 12ft. at L.W.O.S.T., and 32ft. 3in. at 
H.W.O.N.T. and 19ft. 9in. L.W.O.N.T. It will thus be 
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NEW DOCK 


The tools are all so arranged that the work can be taken 
forward from one end of the shop to the other, and gradually 
prepared for removal to the other works near by, and for 
either the riveting shop or erecting yard. The problem of 
how tocarry out this removal has been solved by means of the 
transporter shown in Fig. 3. It consists of two channel 
girders supported on girder straddle legs, there being fifteen 
sets of such legs. The channel girders are placed on their 
edges with the sides of the channels facing inwards, thus 
forming a track for the wheels of the trolley. An endless 


| steel rope runs from end to end of the transporter, and is 


guided round the curve on special pulleys. Our engraving— 
Fig. 3—is reproduced from a photograph taken of this trans- 
porter before it was finally at work and not quite completed, 
but a good idea may be obtained of its construction and of 
the different methods of suspensionemployed. In the centre 


| of the length of the structure there is an operating winch 
| house, not shown in our éngraving. The winch is electrically 
! worked, and a man in the house has a full view of the whole 


AT SWANSEA 


noted that ships of the largest size now or likely to be built 


| will be able to enter at any tide in the year, and that the 


ordinary sized tramp steamer which the port now accommo- 
dates will be able to enter and leave at practically any state 
of the tide throughout the year. 

The depth of 12ft. over the outer sill at L.W.O.S.T. is 
greater than that of any other port in the Bristol Channel 
under similar conditions of tide, with the exception of Barry, 
where the depth at L.W.O.S.T. is 13ft. Qin. 

In order to exclude the tidal waters from the site of the 
works a rubble embankment about 1} miles long will be 
tipped, faced with heavy blocks of stone, forming a water- 
tight enclosure of about 400 acres, within which the dock 
works proper will ke constructed. The area thus reclaimed 
provides for a dock with a water area of 107 acres, of which 
it is only proposed now to construct 66 acres, leaving the 
remainder for future extension when the necessity arises. 
To protect the entrance the present west pier will be ex- 
tended 800ft., and a new east pier be built, with an approach 
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jetty extending from it to the lock, alongside of which ships 
will bring up before entering the lock. The approach 
jetty will be of timber work sufficiently open to allow of 
wave action expending itseif before reaching the outer gates 
of the lock in a basin constructed for the purpose. 

The lock will have vertical side walls and a flat invert 
throughout its entire length, so that the depth of water over 
the sills will be maintained practically for the full width of 
the lock. The angle at which the lock is placed relative to 
the quay walls of the dock will be such that the largest vessel 
the dock can take in after it has passed through the lock will 
be able to swing without interfering with any ship berthed 
alongside the adjacent quays. The dock walls will be vertical, 
with ample quay space behind them for warehouses and rail- 
way sidings. The central position of the dock will be used 
for general trade. The eastern end will be reserved for a 
coaling arm. The Great Western Railway Company has 
taken 1000ft. of frontage on the north side of the coaling 
arm, and will put up coaling appliances of the most modern 
type, involving the use of movable coal hoists, all worked 
on the high level, so as to have the whole of the quay 
space below free for the main line traffic round the dock. 
Theother railway companies are also negotiating for frontages 
on the southern side of the coaling arm. 

The length of quays for general trade will be 7350ft., for 
coaling purposes 3200ft., or an inclusive total of 10,550ft. 

The joint engineers for the dock are Mr. P. W. Meik, 
M. Inst. C.E.,16, Victoria-street, Westminster, and Mr. A. O. 
Schenk, M. Inst. C.E., the Harbour Trustees’ engineer. 
The resident engineer is Mr. R. S. Oldham, A.M.I.C.E. The 
contractors are Messrs. Topham, Jones, and Railton, of 2, 
Great George-street, Westminster, who are now carrying out 
the Government dock work at Gibraltar, at a cost of about 
four millions, and are also constructing the new dock at 
Cardiff for the Cardiff Docks and Railway Company. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions oy our 
correspondents. ) 


WATER CIRCULATION IN BOILERS. 


Sir,—There have been some interesting discussions lately at 
some of the meetings of the French engineers on boilers, and 
circulation of the waterin them. The matter appears to be taken 
up seriously on the Continent ; but neither in these discussions, 
nor have I seen or heard elsewhere any notice of the effect that 
the energy of the steam formation has on circulation. It appears 
to me to be a most important factor, and I am surprised that it 
should have escaped notice. 

In one of these discussions a M. Bernard mentions the fact 
that in a boiler working at 12 kilos. of steam pressure, and making 
steam at that pressure, each molecule of water produces a volume 
of steam equal to 150 times the original volume of the water. 
This means that a volume of water equal to the volume of steam 
has been displaced at a great velocity. 

The mass of each volume displaced may be small, but the great 
speed gives it energy, and the accumulated energy in a boiler 
making steam is considerable. . 

The direction in which this displacement takes place decides, I 
think, to a great extent, whether the circulation ina boiler is good, 
bad, or indifferent. 

In a horizontal tube filled with water and no circulation in it, 
but the water free to move in either direction, if a globule of 
steam is formed the water would be displaced equally in each 
direction. If, on the other hand, a circulation existing in the 
tube was nearly infinitely great, the whole energy of steam forma- 
tion would be exerted in the direction of that circulation ; so the 
energy of steam formation would assist an already existing circu- 
lation depending on its velocity ; and this, I think, explains the 
Yarrow experiment described in most of the journals in January, 
1896, where heating a ‘‘downcomer” tube increased the down 
circulation. 

If the horizontal tube I referred to is inclined, the effect of 
gravity assists or otherwise the circulation; but the effect of 
gravity is smali compared to the steam-forming energy in most 
boilers. It is interesting to apply this theory of circulation to 
existing boilers of different designs and see how the arrangements 
affect it. 

I will select French designs, for there are three, four, or five 
well-defined types, and not that cloud of many impossible tube 
arrangements that one finds in the patents here, where “ guess- 
ing” and ‘“‘designing” appear to have enjoyed many a rollicking 
wedding day. 

Taking first the Solignac boiler: in this boiler the ends of the 
tubes by which the water enters are fitted with a plug, having a 
hole through it of a diameter much less than the internal diameter 
of the tube. 

M. Solignac, in his catalogue, gives particulars of an interest- 
ing experiment, proving the utility of this arrangement, but he 
does not explain the reason of its working. 

The increased velocity of the water passing through the reduced 
section, and the shoulders formed by the plug, added to the 
momentum of the water already in circulation, prevents any move- 
ment of the water, except in the forward direction. It is not, 
therefore, surprising that this boiler has a good circulation, and 
that very high evaporative results have been obtained with it per 
unit of heating surface. The tubes in this boiler are small, and 
the bends easy. 

In the Belleville boiler the general arrangement is somewhat 
similar to the Solignac boiler. The pierced plug exists with the 
addition of a non-return valve, required, I presume, to overcome the 
additional resistance of the sharp bends in that boiler’s tubes and 
as a possible check or reversal of the current. 

The additional resistance compared to the Solignac boiler cannot 
be so favourable for efficiency. 

In the Niclausse and Diirr boilers, with their slightly inclined 
Field tubes, the arrangement gives an additional resistance to the 
reversal of the water current without reducing the section of the 
water supply. No reversal of the water current could take place 
without the direction being changed at the closed end of the tube 
through a complete circle ; but the rapidity with which the steam 
is formed and the water displaced does not give time for this 
complete reversal, and the form of the closed end of the tube offers, 
too, a considerable resistance to such a reversal, even if it were 
attempted at a slow speed. 

Messrs. Diirr and Niclausse have proved by experiment that only 
a small tube inclination is necessary to establish and maintain a 
circulation, a fact which engineers have been loth to accept. 
Experiments made in America on a Niclausse boiler by the Stirling 
Company have proved that the circulation in each of the rows of 
tubes is well established. Both these are consistent with my 
theory. 

In the vertical Field tube the same reasoning applies, but here 
the bottom end of the tube being exposed to the fire, a sudden 
formation of steam there might stop the downflow of water in the 
inner tube, and lead to the tube being burnt—a not unknown occur- 
rence, 

In the d’Allest, &c., type of boiler with inclined tubes fixed at both 
ends into water chambers or co!lectors, one supplying the water 
and the other delivering the steam and water into the steam drum, 
there is little more than the difference of density or head of water 
and the momentum of the water in motion to keep up a continuous 
circulation, and in the upper rows where the production of steam 





is small the circulation is uncertain, as shown by M. Brul in his 
experiments on a boiler of this type, and published in the Comptes 
Rendus de la Société de 0 Industrie Minerale, 1901. 

In the ordinary internai flue boilers the steam is formed on the 
surface of the metal, and the whole effort of formation is exerted to 
shoot the steam upwards. The steam so formed carries up water 
with it, but unless in a confined space the globules of steam can 
hardly act as pistons, for the globules pass up almost frictionless, 
and would pass up in lines of least resistance, but when such a 
boiler is forced the volume of steam formed is large, and priming 
would occur, 

Any combination of tubes that will hold water will produce steam 
if heat is applied ; but if of a bad arrangement for circulation, the 
safety limit of production is soon reached, whilst with a boiler with 
good circulation it may have no safety limit, provided the steam is 
removed as formed, the limit of production being that of the furnace 
to produce heat, and—an important point—circulate it effectively. 

There are many other points of interest in boiler design and the 
production of steam to consider before the practical part of the 
subject need be touched ; but my object in writing this letter is to 
get opinions on the circulation theory. 

July 19th. H. Coke POWEL., 


CIVIL ENGINEERS AND OUR EXPORT TRADE. 


Srr,—Whenever statistics show a decrease in our exports, the 
usual cry is raised that our manufacturers do not push their trade 
properly, that they do not devote sufficient attention to studying 
their customers’ requirements abroad, and that they are allowing 
their foreign competitors to undersell them. 

No doubt these strictures are to some extent justified ; but in 
any case it is always the manufacturer and his representative 
alone who are held to blame. I cannot, however, refrain from 
thinking that there are other influences which to some extent tend 
to check our increasing the sale of our goods in foreign ntarkets. 
Most consignments of machinery required for Government use in 
our own Colonies, or for foreign Governments and railways, are 
now-a-days inspected before they are despatched by a civil engineer 
representing the purchaser. This is reasonable and proper; but 
many inspecting engineers, with a view no doubt to ensuring 
perfection as far as possible, bind down the manufacturer by a 
number of regulations, usually on a — form, many of which 
not only appear to be unnecessary, but appreciably retard produc- 
tion, and directly add very materially to the cost of manufacture. 
The tendency is, unfortunately, to increase the stringency of these 
regulations, and to force up the price of machinery in consequence. 

Thus, in sending out an inquiry, certain dimensions of details are 
specified as to bearings, pulleys, spindles, and other working parts, 
which dimensions are often taken from handbooks of engineering 
formule, and which, if adhered to, often necessitate new drawings, 
alteration of patterns, and consequent extra expense and delay in 
delivery. Certain mixtures of metals—often inferior to what the 
maker would supply in the ordinary course—are insisted upon. 
Test bars have to be provided from the castings and forgings 
which are machined up to specified dimensions by the contractor 
and tested by the inspector at the former’s expense. Detail hand- 
made tracings of the goods, often in triplicate or quadruplicate, 
have to be furnished free of charge, and numerous photographs of 
the machinery on the same terms. Finally, the goods have to be 
packed in accordance with minute instructions as to material and 
dimensions of cases, even down to the sizes of the nails and screws 
which hold them together. 

I do not by any means advocate the abolition of any conditions 
which will tend to ensure machinery exported from this country 
being kept up to the mark, but I would suggest that for many 
classes of machinery such hard-and-fast rules are unnecessary. 

It is probable that the printed regulations would not be so 
stringent in many instances if they were not usually drawn up by 
the engineer with the idea of making them cover every class of 
machinery he is likely to inspect ; for rules which are reasonably 
applicable to one class of goods are often quite unnecessary when 
applied to another. Sometimes it is true the manufacturer can 
obtain a relaxation of one regulation or another by writing to the 
inspecting engineer before tendering ; but this causes delay, and 
he is reluctant to raise what may appear objections in case he 
may prejudice his chances of obtaining the order; while, when 
he does so, it not unfrequently occurs that he receives a curt 
reply to the effect he is to tender in accordance with his 
instructions. 

I will now briefly consider the extra expense to which a 
manufacturer is often put when accepting an order under such 
conditions. 

The consulting engineer can, and often does, by insisting on 
certain details being made to his own dimensions, add as much as 
10 per cent. to the cost of a standard machine in alterations to 
drawings and patterns ; and further, a machine turned out singly 
is considerably more costly to make than if made as standard 
machines are, in sets of six or a dozen at a time. 

If special mixtures of metal have to be employed the routine of 
the foundry is upset, and the castings are more costly in 
consequence, 

Test bars are certainly desirable in connection with gun-work, 
steam cylinders, and such like articles, but for machine tools, such 
as lathes, planing machines, &c., such precautions are absolutely 
superfluous. I submit that any inspecting engineer who under- 
stands his work can quite well judge if the quality of the material 
is sufficiently good for such machines if he will have a casting or 
forging broken and examine the fracture. This would save the 
expense of machining and breaking the bars on a testing machine, 
the cost of which not unfrequently amounts to 2 per cent. of the 
value of the contract. I may add in this connection that most 
works at the present day, with any pretensions to being up to date, 
are equipped with proper testing appliances, which are constantly 
in use for their own purposes, and can therefore furnish the in- 
spector with reliable information as to the strength of their 
standard mixtures for iron, which for ordinary purposes should 
be sufficient. 

The question of drawings is a very serious item. It is quite con- 
ceivable that these may be required in triplicate; but it appears 
an unnecessary expense to insist that all the tracings should be 
hand-made. If blue-prints can be used in the factory to work to 
when making the machines, surely they are sufficiently ciear for 
purposes of reference in an office; and if paper will stand the 
rough usage of the shop, surely tracing cloth is unnecessary for 
the purposes of a civil engineer. In some cases the hand-made 
cloth tracings insisted on amount to as much as 5 per cent. of the 
value of the machinery sold. The extra work entailed on the 
drawing-office by the preparation of hand-made tracings to meet 
requirements is in some factories so considerable that were blue- 
prints substituted this would enable the staff of this department 
to be reduced by about 15 per cent.; and, moreover, it is certain 
that a very large percentage of these elaborate tracings, after 
reaching their destination, are pigeon-holed away, and never see 
the light again. 

With regard to the photographs which have to be supplied, it 
is difficult to know what practical advantage is obtained by furnish- 
ing so many, often six copies of the same machine ; but the result 
is that now-a-days most factories of any sizeincludean exper- 
photographer among their staff. 

The unnecessary expense incurred by the making of packing 
cases to standard instructions without regard to their prospective 
contents isimmense. Surely a little latitude might be allowed to 
the contractor for the exercise of common sense in this direction, 
always bearing in mind the fact that the inspector can reject any 
cases which he does not consider sufficiently strong for the purpose. 
I can recall more than one instance of goods weighing only a few 
pounds, in order to conform with the standard regulations, being 
packed in cases the material of which was of sufficient size and 
strength to have transported goods of as many tons weight to their 
destination in perfect safety, 





It is obvious that some one has to pay for the extra expenses in 
connection with contracts executed under such conditions ; and it 
is equally obvious that the burden of this expense must ultimately 
fall on the purchaser. When British manufacturers are in compe- 
tition with makers of other countries who are unhampered by such 
conditions, their prices must of necessity be arranged to bear the 
extra expenses incurred, and they are heavily handicapped in 
consequence. I venture to suggest that it lies with our consulting 
engineers largely to remedy matters in this respect ; that they 
should not put the manufacturer to any expense beyond what is 
absolutely necessary to secure a_ satisfactory fulfilment of the 
contract ; secondly, that before fixing up specific dimensions or 
working parts, they should ascertain Be ae the makers’ standard 
designs will be satisfactory without alteration, and lastly, that 
they should draw up separate regulations applicable to different 
types of machinery instead of making one set of rules apply to 
every class, R. Ti, 

July 25th. 


HIGH-SPEED STEEL TWIST DRILLS AND MILLING CUTTERS, 


Srr,—It bas been frequently pointed out to us that ‘‘ 0172” steel 
(high-speed) twist drills and milling cutters are far more expensive 
in the first instance than if made from ordinary steel, 

We have recently made some tests, which show great economy in 
favour of ‘0172” (high-speed) steel, notwithstanding the extra 
cost, 

Attached we beg to send you particulars of these tests as regards 
twist drills. Ofcourse, the same advantages would accrue with 
milling cutters. 

The following tests were comparative between a jin. drill manu- 
factured from ordinary steel—costing 2s. 7d. net—and a jin, drill 
manufactured from ‘‘0172” steel, costing 5s. 7d. net-—and show 
the great economy to be obtained by the use of ‘‘0172” steel, not- 
withstanding that the first cust of drills made therefrom is more 
than twice as much as in the case of ordinary steel : 

Ordinary steel drill,—Was run at 32ft. per minute ; drilled 36 
holes in 40 minutes through a high carbon steel plate _ thick. 
This included the time occupied changing the position of the drill. 
The drill then required grinding. Cost of labour—40 minutes at, 
say, 9d. per hour, 6d.; cost of grinding—5 minutes at, say, 9d. 
per hour, #d.; total cost of labour for 36 holes, 6d. The drill was 
then re-ground, and the operation repeated 100 times, when the 
drill was too short for further use, 

**0172” steel drill,—Was run on the same machine, speeded uy 
to 60ft. per minute; drilled 150 holes in 80 minutes through an 
exactly similar high carbon steel plate. This included the time 
occupied changing the position of the drill. The drill was then 
re-ground, but was in far better condition thaa the ordinary steel 
drill was after having drilled only 18 holes. Cost of labour 
80 minutes at, say, 9d. per hour, 1s,; cost of grinding—5 minutes 
at, say, 9d. per hour, ?d.; total cost of labour for 150 holes, 1s. O?d, 
The operation was repeated 100 times, and although the drill was 
not nearly worn out, this number is taken. 

Result.—For 15,000 holes. Ordinary steel drills: Five drills at 
2s. 7d. each, 12s, 11d.; labour, at 63d. for 36 holes, £11 14s. 44d. 
total, £12 7s. 34d. ‘'0172” steel drill: One drill at 5s. 7d.; 
labour, at 1s, Od. for 150 holes, £5 6s. 3d.—total, £511s. 10d. 
Amount saved by use of the ‘‘0172” steel drill, £6 15s. 54d. In 
other words, the ‘‘0172” drill cost 3s. more in the first instance, 
and saved that extra cost forty-five times over. Further, with the 
*¢0172” drill, the work occupied 141 hours— about 23 weeks. With 
ordinary steel drill, it occupied 312 hours, or nearly six weeks. 

CAMMELL LatRD AND Co., Limited, 

Ordnance Works, Coventry, 

July 25th. 


THE SUPERVISION AND CONTROL OF TRADE EXPENDITURE, 


Str,—I read with interest your article on above, and cannot quite 
agree that the statement is cumbersome. It is an elaborate and a 
very honest one, which appears to be too little adopted in engineer- 
ing businesses, With regard to sundries—petty cash, £1 9s, 6d. 
the word sundries is not a good one to use, and sundry expens<s 
or miscellaneous expenses would have been better. With regard 
to creditors, £3468 10s. 2d., and amounts paid on account, I tuke 
it, are £1735 8s, Od., to reduce liabilities, This, then, should be 
shown— 

' oe 
3468 10 2 


Creditors .. 
1785 8 0 


Less amounts paid on account.. 


1788 2 2 
leaving the above balance due to creditors. 

Again, articles purchased for re-sale, £727 15s. 7d., and articles 
sold, £673 7s. 5d., these require some explanation. Why should 
they not be treated as general purchases? With regard to orders 
on hand, &c., these are valueless, and instead of preparing an 
elaborate statement of orders received and executed, it would have 
been better to have issued a statement of the work in progress, as 
this can be taken as an asset, whereas orders cannot. 

A. Morris BusHELt, A.C., P.A., M.S.M.E. 

23, Amyand Park-road, "'wickenham, July 26th. 


STEAM PIPE COVERINGS, 


Srr,—In your issue of July 15th there is a letter from Professor 
S. P. Thompson, commenting upon the results of certain tests 
with coverings which I recently communicated to the Society of 
Chemical Industry. My paper was re-published—without my 
knowledge—in THE ENGINEER of May 27th. 

In his letter, Professor Thompson speaks of the imperfection of 
the method, states that I neglected to allow for the different 
thicknesses of the materials employed, and proceeds to calculate 
and re-tabulate my results for a uniform thickness of lin. In 
making this calculation he assumes that the flow of heat is 
inversely proportional to the thickness of the covering, overlook- 
ing the fact that in the cylindrical form of covering employed the 
lines of flow are not parallel, but radial. This introduces a 
serious error into his calculations, and makes the table which he 
constructs incorrect; indeed, it bears no true relation to the 
experimental results. 

My table of results is introduced with the words :—‘‘It will be 
seen that the results are not directly comparable, owing to the 
different thicknesses of the material supplied by the maker.” 

I then proceed, in Table II., to calculate a coefficient of con- 
ductivity for each material from the expression :— 

Q log. 3 (‘2) 100. 
| Geant: |e 
2m 1 (t; — ta) 

The conductivities obtained in this way apparently do not agree 
with results obtained by Professors Thompson and Dalby ; these 
have not been published, so far as I am aware. 

As Professor Thompson makes no reference to my table of con- 
ductivities, and has assumed parallel lines of heat flow, it is reason- 
able to suppose that he did not read the full doscription of the 
experiments upon which he comments so severely. 


York, July 27th. SAMUEL H. -DAVIES. 








Socrety or Enarneers.—A highly interesting visit was made 
by the president—Mr. D. B, Butler—and members of the Society 
of Engineers, on Wednesday, July 27th, 1904, to the shipbuilding 
and engineering works of Messrs. Yarrow and Co., of Poplar, where 
they witnessed the building and engineing of light-draught high- 
speed craft of all kinds, notably torpedo boats, destroyers, and 
light-draught gunboats, 
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RAILWAY MATTERS. 


THIRTEEN trains of new corridor cars for the Metro- 
politan Railway have been constructed, and are being electrically 
equipped at Neasden. 


A CORRESPONDENT informs us that ten of the latest type 
of de Glehn compound locomotives, as used on the Chemin de Fer 
du Nord, have been ordered for the Egyptian State Railway. 


Five more Atlantic type engines have been acquired by 
the Great Central Railway ary They have been built by 
Messrs. Beyer, Peacock and Co., of Gorton, in record time, having 
been commenced in the first week of May. 


Tur cost of power of the Nurnberg-Further-street 
railway, now owned by the yagi of Nurnberg, Germany, 
was, according to the report for 1903, 1-28 cents per kilowatt 
hour on the basis of a total output of 3,159,100 kilowatt hours. 


Tue railways of Rio Grande do Sul consist of three 
British and two Belgian lines, with a total length of 900 miles. 
The tramway lines are of metre gauge and worked by mules, They 
are very economically constructed with light rails and rolling 
stock, 


Tue Preston electrical tramway system, as originally 
contemplated, has been completed by the opening of the route to 
Ashton-on-Ribble. The work of constructing the Ribbleton-lane 
section, decided upon a few weeks ago by the Corporation, will not 
be begun until the end of next month. 


Tue number of employés on the pay rolls of the rail- 
ways in the United States on June 30th, 1903, was 1,312,537, or 
639 per 100 miles of line. These figures, when compared with the 
corresponding figures for 1902, show an increase of 123,222 in the 
number of employés, or 45 per 100 miles of line. 


Tur report of the directors of the Baker-street and 
Waterloo Railway Company made up to June 30th states that 
during the half-year the capital expenditure amounted to 
£140,384. The company’s Bill has passed the committees of both 
Houses of Parliament, and is now awaiting the Royal Assent. 


Tue Central London Railway is paying a dividend for 
the half-year ended June 30th of 4 per cent. on the undivided 
ordinary and preferred ordinary stocks, and a dividend at the same 
rate on the deferred ordinary stock, provided for and payable at 
the end of the year’s working. The balance brought forward is 
£48,737, including £37,000 from the previous half-year, 


WE are informed that work is progressing well on the 
Suakin-Atbara Railway. Three Manning six-coupled tank engines 
are now in service. Some heavy main line six-coupled bogie loco- 
motives have arrived, and are in course of erection. The 40-ton 
floating crane and about a hundred large water tanks have been 
erected. Several thousand steel sleepers are shortly expected from 
this country. 


Tue North - Eastern Railway Company announces 
that the new entrance to its dock at Middlesbrough is now avail- 
able for vessels of 60ft. beam. The dock will be a very suitable 
place for steamers taking in coal for bunker use, inasmuch as the 
supply of good coal will be very abundant and cheap. They also 
announce that the full width of 80ft. will shortly be available. 
The depth of water over the sill of the new entrance is 28ft. at high 
water ordinary spring tides, 

Tue total number of casualties to persons on the 
United States railroads for the year ending June 30th, 1903, was 
86,393, of which 9840 represented the number of persons killed, 
and 76,553 the number injured. The statistics show that one 
passenger was killed for every 1,957,441 carried, and that one was 
injured for every 84,424 carried. In respect to the number of 
miles travelled, however, the figures show that 58,917,645 passenger 
miles were travelled for each passenger killed, and 2,541,096 pas- 
senger miles for each passenger injured. 


A Royat Decree has been promulgated in Spain direct- 
ing the formation of a Commission to study the question of 
standardising both fixed and movable plant on Spanish railways, 
and to propose a number of types for each element. The Com- 
mission is to consist of a president and twelve members ; four of 
them State Engineers, four to represent metallurgy, and four 
to represent the railway companies. It would be well for British 
manufacturers to see that details of any kinds of plant which can 
or could be produced cheaply and well in this country should be 
brought to their notice. 


One of the most complete electric railways in the United 
States is owned by the Oregon Water Power and Railway Company. 
It is 67 miles long, standard gauge, 56 lb. rails, and carries both 
freight and passengers. The terminusat Portland is a large wharf 
where deep-sea vessels can discharge and load. The freight equip- 
ment includes 6 motors of 300 horse-power, 76 flat cars, 10 box cars, 
and 455 combination passenger and express cars, having capacities 
ranging from 30,000 Ib. to 50,000 Ib., and all equipped with patent 
couplers and air-brakes. In addition it has a passenger equipment 
of 2] cars and 12 trailers, This company is erecting a power plant 
on the Clackamas River, and expects to supply 10,000 horse-power. 


Tue total length of tramways now worked by the 
Salford Corporation is 594 miles of single track. Of this 35} miles 
are owned by the Corporation. Besides running powers over 5} 
miles belonging to Manchester, the following lines are leased to the 
Corporation :—Eccles, 64 miles ; Swinton and Pendlebury, 7 miles ; 
Prestwich, 3} miles; and Whitefield, J}? miles. The total 
electrical energy used during last year was 6,102,524 units, of 
which 5,251,055 units were supplied by the Salford electricity 
undertaking, for which twopence per unit was charged, less 2} per 
cent, discount. The remaining 851,469 units were supplied by 
Manchester, for which only 1-49d. per unit was paid. The stock 
of cars on March 31st last was 150. 


THE gross receipts of the Eastern Railway of France 
for 1903 amounted to 187,099,236f., or 5,461,831f. more than in 
1902, and by adding 2,461,923f. of sundry revenue a total of 
189,476,565f. is attained. Coaching brought in 1,946,000f. more, 
grande vitesse 660,000f. more, and petite vitesse 2,856,000f. more. 
Of passengers nearly 14 millions more were carried, while under the 
head of merchandise 1,340,000 tons were handled. The proportion 
of expenses to receipts was 55:1 per cent., as against 56°4 per cent. 
for 1902. Net revenue aggregated 82,474,627f., which, by the 
addition of 35,780,423f., in the shape of the annuity received for 
the loss to the company of the Alsace-Lorraine system, is raised to 
116,897,781f. Interest on loans contracted by the company 
required 95,247,352f., leaving a net product of 21,650,429f. or 
900,000f. more than the shareholders are entitled to. 


Tue report of the directors of the Metropolitan Rail- 
way Company for the past half-year states that the total receipts 
—deducting the company’s proportion of the revenue of the City 
lines and extensions—have been £443,459, and the expenses 
£207,842, leaving a profit of £235,617. The receipts show an 
increase of £18,991 and the expenses a decrease of £3409, as com- 
pared with the corresponding half-year of 1903. The net revenue 
account, na ypresoe. for the interest on the debenture stocks 
and other fixed charges, and crediting the reserve fund account 
with £11,500, shows a balance of £191,646, which will suffice for the 
dividends upon the preference and guaranteed stocks, and leave a 
sum of £107,213 available for dividend upon the ordinary stock. 
Che directors accordingly recommend a dividend upon the 
ordinary stock, for the past half-year, at the rate of 3 per cent. 
per annum, carrying forward £21,235, 


NOTES AND MEMORANDA. 


Tue scheme for bringing the whole of the Swedish and 
Norwegian wood pulp industries into combination in the shape of 
a general sale office has been abandoned for the present. 


Britisu coal has, during the last ten years, found its way 
to Jerusalem, whither it has been carried by rail, and it has also 
penetrated into other parts of the country, the means of transport 
for places elsewhere than Jerusalem being by camels. The price 
for conveyance by rail to Jerusalem, a distance of fifty-four 
miles, is 14s, 6d. per ton, and if carried by camels the charge is the 
same, 


THE production of mineral oil in India has made 
remarkable strides during the last decade. In 1897 the output 
amounted to only 19,100,000 gallons, whereas in 1902 it had 
increased to 56,607,000 gallons. Burmah in this period trebled its 
output from 18 million gallons to 54 millions. These large 
quantities notwithstanding, nearly two-thirds of the consumption 
is still supplied from abroad. 


To produce pyrophoric alloys for igniting gases Wels- 
bach, in his French patent, uses one or more of the rare earth 
metals—lanthanum, cerium, &c.—fused together with iron, 30 per 
cent. of the latter giving the best results ; nickel or cobalt may, 
however, be used instead of the iron. Such an alloy, when 
rabbed with a file, emits brilliant sparks which are capable of 
igniting a mixture of air and gas, 


At very high pressures—over 10,000 atmospheres—a 
diminution of density is found to occur in some metals and other 
substances, Metals which expand on fusing, like tin, lead, 
cadmium, and silver, have their density increased, but bismuth, 
which contracts on melting, has its density increased at such 
pressures. Wires prepared by squeezing through dies were com- 
pared in the state as prepared and after annealing, and bismuth 
again gave the opposite effect when the same metal in the two 
states was used as a galvanic cell. 


A NEw electric furnace method has been invented by 
a Frenchman, Mr, A. Nodon. The electro-negative metal is fused 
and used as the cathode in an electric furnace with a non-attack- 
able substance as anode and an electrolyte of a fusible, only 
slightly volatile, halogen compound of the more electro-positive 
metal. When a current is passed through, the ionisation effected 
produces a combination of the metals, with liberation of the 
halogen. Other metals can be incorporated, the precautions 
necessary, and the factors controlling the proportions required, 
being described, 


On Tuesday, July 19th, the first sod was cut for the 
foundations of works connected with a new maguetic observatory 
on the farm of Nethercassock, Eskdalemuir, Dumfriesshire. The 
ceremony of cutting the sod was performed by Mr. Archibald 
Glendenning, of Nethercassock, who expressed the hope that the 
magnetic observatory, which would soon be reared on that side, 
would become a true temple of science, and that the results of 
the observations and researches to be carried out would be of 
great service to all those interested in meteorological study and 
seismic phenomena. 


Tests made by Mr. T. S. Allen with commercial sheet 
steel for armature construction show that ageing takes place in all 
sheet steel subject toa varying temperature, and especially in steels 
having a high initial hysteresis. Most of the samples with higher 
initial hysteresis, although they age at first, tend to come down 
towards the initial value after periods varying from 20 to 160 days 
in the different samples tested. The specimens were kept at a 
mean temperature of 93 deg. Cent. From the results, the author 
considers it absurd for the manufacturer to waste time and money 
in annealing armature iron. 


THE countries principally interested in the Sicilian 
sulphur mining industry are the United States and Canada, France 
and Continental Italy. Since 1893 the exports to the United 
States and Canada rose from about 90,000 tons per annum— 
to which they had fallen from about 130,000 tons in 1888—to 
180,000 tons in 1902, The exports to France from 60,000 tons in 
1894 rose to over 100,000 tons in 1900, and have again fallen since 
then to below 70,000 tons in 1902. In 1893 Continental Italy 
absorbed 60,000 tons, which rose in 1900 to over 90,000 tons, but 
then fell to about 45,000 tons in 1902. Both France and Italy use 
sulphur for agricultural purposes, whereas the United States and 
Canada employ sulphur industrially. 


H.M. Batritesuie Repulse arrived on Saturday at 
Sheerness and went on to Chatham, where she will be completed 
for transfer to the A division of the Fleet Reserve. In addition 
toa thorough overhaul of her machinery and the making good of 
structural defects, the vessel has been fitted with six new 6in. 
guns, which necessitated various alterations to the ship. The 
steam trials were of a severe character, the machinery having to 
develop and maintain the original maximum indicated horse-power 
—9000—for eight hours. According to the Times, no difficulty 
was experienced in doing this, the average indicated horse-power 
for the full time being about 9100, while a speed of 154 knots was 
obtained. The trials of the gun mountings were also satisfactory. 


Tue excise of 60 c. per pood on kerosene consumed 
in Russia has always been a heavy drag on the development of the 
home kerosene trade. It is estimated that the total quantity of 
kerosene consumed in Russia is 50,000,000 poods per annum, the 
total proceeds from which are about £3,000,000. It has been pro- 
posed, and the proposal is warmly supported at Baku, to petition 
the Government to abolish the excise on kerosene for inland con- 
sumption, and to supersede it by an excise of 5 c. per on 
all crude oil produced. According to the British Consul at Batoum, 
the average production of crude oil per annum on the Baku oil 
fields is about 600,000,000 poods, so that in taxing crude oil instead 
of kerosene, the Government would not be a loser by the adoption 
of the measure. 


A WATER-COOLED iron wire rheostat has been used by 
M. Weber, engineer of the Nancy Central Station, for testing a 
1000-kilowatt, 500-volt generator. Six centimetres diameter spirals 
of 3 millimetres diameter iron wire were immersed horizontally in 
a tank, the total length of wire in each spiral being 59-5 metres, 
With 500 volts, 1660 amperes, each spiral took 276-67 ampéres. 
The test lasted five hours without any sign of deterioration of the 
rheostat. Two pumps supplied 2 litres of water per second, enter- 
ing at 17 deg. and leaving at 77 deg. As 200 cals. per second were 
supplied by the current and only 120 cals. per second were taken 
away by the water, it is calculated that 0-143 litre of water was 
evaporated per second. Another spiral was added, and then 2000 
amperes were easily carried by the rheostat. 


A compounD petrol engine has been devised by an 
American firm, It has two high-pressure cylinders with a single 
low-pressure cylinder between them. The high-pressure cylinders 
work on the Otto cycle, the engine receiving an impulse from these 
every revolution. The exhaust from the two explosions is expanded 
in the low-pressure cylinder, the crank of which is 180 deg. behind 
the high-pressure cranks ; thus at every forward stroke the low- 
pressure cylinder takes the exhaust gases from one of the high- 
pressure cylinders. The total effect is thus to produce an impulse 
every half revolution, With a 12 horse-power engine 13 brake 
horse-power were obtained with the low-pressure cylinder in use, 
and only 8-9 without it, 46.2 per cent. of the power being due to 
the low-pressure cylinder. Water jackets are only fitted to the 





high-pressure ‘cylinders, and the low-pressure~ piston’ is designed 
to balance the two explosion pistons by its extra weight and 
number of impulses, 


MISCELLANEA. 


Ar a recent meeting, the Council of Directors of the 
Comité Central des Armateurs de France decided that the 
‘ Transactions” shall be sold in future at the price of 30f. The 
volume is intended to be an Annuaire of the Mercantile Marine. 
It can be obtained from the office of the Société, 16, Rue Chauveau- 
Lagarde, Paris, 


THE French coast defence ship Furieux, with engines 
of 5000 horse-power, underwent her preliminary trials at Cherbourg 
on June 21st says the Petit Var. With fires under eight boilers 
her engines developed 2133 horse-power, the coal consumption 
being 11 Ib. per square foot of grate per hour. She is fitted with 
Belleville boilers with economisers. 


THREE separate inquiries were instituted as to the 
cause of the locomotive boiler explosion at the Gire Saint-Lazare, 
Paris. A circumstance probably not without its collateral influence 
is deficiency of engines, so that a given engine has to continue its 
run in charge of more than one driver and stoker, The heaviest of 
the pieces, which fell in the Rue de Berne after being projected 
to a height of more than 45m. (146ft.), was found to weigh 
1200 kilos, (24 ewt.). 


Tue motor-boat trials in Southampton water, under the 
auspices of the Automobile Club, were brought to a close on Wed- 
nesday, as far as the “reliability” tests are concerned. Of the 
sixteen boats which started on Tuesday fifteen took part in the 
resumed competition. Notwithstanding that the weather was most 
unfavourable, all these crafts completed the ten hours’ run, though 
the number of times they went round the course varied. The 
result of the trials is considered satisfactory. 


In February last the German Steel Syndicate was 
formed. It embraces 27 out of the aggregate 29 German steel works, 
only two—the Phcenix and the Bochum Verein—holding aloof. The 
immediate effect of this coalition will be the uniform regulation of 
the preponderance of the steel production of Germany in a manner 
similar to that which has obtained for some time in the Rhenish 
coal industry through the instrumentality of the Westphalian 
Coal Syndicate. The syndicate will determine the production 
according to the demand, and, as all prices are to be fixed by the 
a a Ya competitive underselling by individual works will 

avoided. 


THE draft ordinance conferring extended powers on the 
Rand Water Board has passed its second reading in the Legisla- 
tive Council, says the Times correspondent at Pretoria. The 
object of the ordinance is to consolidate the existing systems of 
water supply on the Rand and to improve and cheapen that supply. 
The present water rate is 103. per 1000 gallons, By the newsystem 
it is expected that the cost to the private consumer will ultimately 
be reduced to less than 2s. The principle of the Bill is to federate 
municipalities and mines, who divide between them equally repre- 
sentaticn on the board. The scheme is expected to entail a pre- 
or aga outlay of £2,500,000 for a provision of 10,000,000 gallons 

aily. 

Tue Glasgow Corporation Telephone accounts, 1903-4 
—the second complete year—show that the capital expenditure 
amounts to £320,782 12s., and the number of completed instru- 
ments is 11,405, The gross cost per line is consequently £28 2s, 7d. 
The foregoing cost, however, includes £9957 7s. 6d. for preliminary 
expenses, and £79,000 the cost of 9065 partially completed lines 
which are not yet earning revenue. Deducting these items, it will 
be seen that the 11,405 working lines have cost £231,824 12s. 6d., 
which is equal to £20 6s. 6d. per line. The rentals received and 
outstanding, together with miscellaneous receipts for the year, 
amounted to £53,095 5s. 2d., equal to £4 13s. ld. per line. The 
total working expenses, including interest and sinking fund, 
we to £45,988 3s. 34d., which is equal to £4 0s. 74d. per 

ine. 


In a printed reply to Mr. M. W. Ridley, who asked 
whether, in view of the fact that forged steel supplied to the 
Admiralty for ships’ purposes under contracts with British firms 
was stipulated to be of British made billets, the Admiralty would 
take into consideration the desirability of similar practice in 
respect of brass castings for the same purposes, and stipulate that 
they be made from copper and tin of British manufacture, Mr. 
Pretyman says the matter has been considered by the Admiralty, 
but in view of the large demands which would be made upon the 
inspecting officers in securing the actual carrying out of such a 
stipulation, the ease with which it could be evaded by contractors, 
the impossibility of verifying the origin of all materials used by 
them for such work, and the enhanced cost involved, the 
Admiralty are not prepared to adopt the course suggested. 


A rREPorT has been submitted by Mr. Barron, the 
resident engineer, to the Ribble Committee, regarding the suggested 
extension of the estuary training walls out to sea ata cost of 
£150,000. Mr. Barron states that the trained portion of the channel 
has varied in depth. He is convinced that the extension of the 
training walls seawards will straighten the channel, increase the 
navigable depth, and by compelling the flood and ebb tide to take 
the same course, lessen the amount of sand taken up the river. The 
training walls at present extend only to 124 miles on the north side, 
and to about 11 miles on the southside. Mr. Barron contemplates 
the construction of a north and a south training wall in extension 
of the existing walls to the low-water mark—a distance of two 
miles. Two miles of railway sidings are required to deal with the 
traffic now arriving. The income from river and dock for the year 
ending March 31st, 1900, was £33,228. In 1904 this had increased 
to £51,129—an increase of £4475 per annum. 


A comMMITTEE has been formed in the Manchester 
University to procure a portrait of Professor Osborne Reynolds, 
LL.D., F.R.S., the senior member of the teaching staff, as a 
memorial of the long and distinguished services which he has 
rendered to the Owens College, and of his many valuable original 
contributions to,physical science and engineering. A large number 
of subscriptions have already been received from members of the 
University, but, in view of the eminent and widely-recognised 
position which Professor Reynolds holds as a scientific investigator, 
it is felt that there are many friends not immediately connected 
with that body who would be glad to be associated with the 
memorial, The movement is supported by the President of the 
Royal Society, and Professor Larmor (Sec. R.S.), Lord Kelvin, 
Lord Rayleigh, Sir B. Baker, Sir W. H. White, Sir O. Lodge, 
Professor Ewing, Professor A. B. W. Kennedy, and others. Sub- 
scriptions will be received by Mr. 8. Chaffers, Owens College, 
Manchester. 


A County-court action, in which the War Department 
sought to recover compensation under the Workmen’s Compensa- 
tion Act for injuries to a workman through negligence, was heard 
at Woolwich last week. The plaintiff was the Secretary of State 
for War, and the defendant John Murray, the contractor for 
supplying hcrses and drivers for work in the Woolwich Arsenal. 
An Arsenal riveter named Samuel Chandler said that he was 
carrying a piece of sheet iron on his shoulders when he was 
run into by a horse and general service wagon, causing him to 
fall. One of the wheels of the wagon went over his hip, 
inflicting injuries from which he was still suffering. The wagon 
belonged to the Government, and the horse and driver to the 
defendant. The defence was that the driver of the wagon, named 
Grimrod, shouted out to Chandler to get out of the way, but he 
took no notice of it. It was urged that the accident was caused 
through Chandler’s want-of-care,-and-that Grimrod was acting 





| Murray. 


under the orders of the Arsenal, and not under the orders of 
The jury gave a verdict for the defendant, 
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GERMANY.—AsHER AnD Co., 13, Unter den Linden, Berlin, 

F. A. Brockuaus, Leipzic ; A. TwerrmeveR Leipsie. 
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JAPAN.—KELLY anpD Wats, Limitep, Yokohama, 

Z. P. MaRvya anv Co.. 14, Nihonbashi Tori Sanchome, Tokyo. 
RUSSIA.—C. Ricker, 14, Nevsky Prospect, St. Petersburg. 

§, AFRICA.—W. Dawson & Sons, Limirep, 7, Sea-st. (Box 489), Capetown. 

Gorpon anv Gorcn, Long-street, Capetown. 

R. A. THOMPSON AND Co., 33, Loop-street, Capetown. 

J. C. Jura anv Co., Capetown, Port Blizabeth, Johannesburg, 

Bast London, Grahamstown, King Williamstown, Stellenbosch. 

Hanpev Hovuss, Liurrep, Kimberley. 

ApaAMs AND Co., Durban and Maritsburg. 
AUSTRALIA.—Gorpon anv Gotcu, Melbourne, Sydney, and Brisbane. 

R. A. THompson anv Co., 180, Pitt-street, Sydney; Melbourne, 

Adelaide, and Brisbane. 

TURNER AND HenpDERSON, Hunt-street, Sydney, 

NEW ZEALAND.—Uprton anv Co., Auckland ; Craia, J. W., Napier. 
CANADA.—MontrEAL News Co., 386 and 888, St. James-street, Montreal 

Toronto News Co., 42, Yonge-street, Toronto. 

UNITED STATES OF AMERICA.—InrernationaL News Co., 83 and 85, 

Duane-street, New York ; Susscriprion News Co,, Chicago. 
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tions for the Editor or Publisher should be sent, 
as of old. 
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REPLIES. 


New Cross.—We never express an opinion as to the commercial status of 
firms, 

E. W. P. (Hitchin).—“ British Railways,” by H. M. Ross, and Findlay’s 
‘The Working of a Great Railway,” may perhaps serve your purpose. 
Vasg.—We know nothing about the “Institute.” We advise you to 
write for information to the Editor of the Electrical Engineer, Salisbury- 

court, Fleet-street. 

J. 8. (Finsbury).—We do not think your scheme is an improvement on 
the present system. The tubes would be more punished, and the cost 
would certainly be increased. 

A. J. 8S. (Plumstead).—The City of London Guilds Technical Schools, 
Finsbury, will, we think, suit you. Write for a prospectus and decide 
for yourself. There are also University College and King’s College. 

W. B. (London Wall) —The constructicn you criticise represents very 
usual practice. No air collects in the way you suppose. The whole 
pump is always full of water. The best reply to your argument is, 
h..wever, that the pumps are working in the most satisfact sry way. 

W. M. (Ynisher).—You are quite 1ight in your definition of a seaport. 
Your friend is thinking, no doubt, of the Cinque ports, originally five 
in number, Hastings, Romney, Hythe, Dover, and Sandwich; others 
were subsequently added. These ports had certain privileges conferred 
on them, 

H. C. B. (Hull). 
your purpose. 
written. We can recommend ‘ Valve Gear for Stearn Engines,” 
Cecil Peabody. 
respects. 

OXYGEN. 


It is by no means easy to name a book likely to answer 
A comprehensive treatise on trip gear has yet to be 
by 
It is not quite up to date, but is very good in other 


Dissociation of steam can only take place at a very high 
temperature. We are not certain that the temperature has ever been 
measured. Roughly, it would exceed a white heat. Nothing of the 
kind would take place in a steam boiler ; but red hot iron will decompose 
steam, the oxygen being taken up by the metal, and the hydrogen left 
free ; a fact practically utilised in Bower and Barff’s process for coating 
eastiron. No explosion of the kind you suggest has been observed, 
nor do we think such an explosion is within the bounds of possibility, 

W. P. (Earlsfield).—You might sit for the examination of the Institution 
of Civil Engineers. Apply to the Secretary, 25, Great George-street, 
Westminster, who will give you full information as to the subjects in 
which you would b2 examined for admission to the Institution. 
Regarding your second question the book on *‘ Hardening, Tempering, 
Annealing, and Forging of Steel,” is by Joseph V. Woodward, and is 
published by Archibald Constable and Co., Limited. Its price is 10s. 
net. It may be in your local library; if not try the library of the 
Patent-offic2, 24, Southampton-buildings, Chancery-lane. 








DEATH. 


On the 28rd inst., at ‘‘ Beechavon,” Border-crescent, eee after 
a long illness, ARTHUR DANIEL Jonzs, M. Inst. C.E., aged 59 
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SUPERHEATED STEAM AND LEAKAGE. 


THE discussion which followed the reading of 
Mr. Hiller’s paper before the Institution of 
Mechanical Engineers last Friday served to 
accentuate the differences of opinion which still 
exist as to the behaviour of steam under various 
conditions. These differences are obviously the 
result of want of knowledge ; and for this ignorance 
we fear that authorities are to blame who have 
dogmatically asserted that everything is known that 
is to be known. Happily, in the present day there 
is no lack of men with larger views and more 
extended experience, who are not in any way 
ashamed to admit that probiems concerning the 
steam engine remain for solution. Nothing can be 
more conducive to progress than such admissions. 
The men who make them are just those who are 
least likely to be content to remain ignorant, and 
most competent to make research tell them what 
they want to know. 

It is rot our purpose to follow either the paper or 
the discussion through their ramifications. We 
intend to confine our attention to superheated steam 
and what was said about it. The first point worth 
notice is the utter uncertainty that prevails as to 
the specific heat of steam. We have repeatedly 
called attention to this fact. In our impression for 
July 8th will be found particulars of the latest 
inquiry intended to settle the question—a matter of 
extreme difficulty, because of the presence of water 
in unknown quantity during, at all events, the early 
stages of superheating. It is not surprising, indeed, 
that the estimated coefficient varies between 0-48 
and 1-0. According to Regnault’s investigations, the 
total heat of steam gas increases uniformly with the 
temperature at the rate of -475 deg. Fah. for each 
degree of temperature under constant pressure. The 
specific heat of saturated steam is said to be-305, and 
that of steam gas -475 under constant pressure; 
but Regnault is no longer accepted as an authority 
on this subject. D. K. Clark states that “the test 
of perfect gaseity is the uniformity of the rate of 
expansion with the rise in temperature.” It is 
highly important to note that Dr. C. W. Siemens, 
experimenting on isolated steam generated at 
212 deg. and superheated, and maintained at 


ceeded rapidly until the temperature rose to 
220 deg., and less rapidly up to 230 deg., above 
which it behaved as a permanent gas. Up to 
230 deg. the rate of expansion was five times as 
great asthatof air. While it is universally admitted 
that superheating promotes economy, there is no 
approach to uniformity of opinion as to how that 
economy is secured. Some engineers hold that the 
whole advantage gained is the prevention of initial 
cylinder condensation; others think that to this 
must be added the advantage resulting from a con- 
siderable increase of volume; a third party, after 
mature consideration and careful investiga- 
tion, have, they say, been driven to the con- 
clusion that it is beeause leakage is diminished 
or suppressed that superheating does good. In 
other words, it would scarcely be worth while to 
superheat the steam supplied to an engine whose 
piston and valves were steam tight, while great 
benefit would be secured if the engine leaked. This 
latter proposition has often been advanced of late 
during discussions, and it has never been questioned, 
which is curious, because it seems to us to be either 
incomplete, unintelligible, or untenable. It is, of 
course, quite conceivable that its authors have 
something in view which they have not stopped to 
explain. Let us see what the proposition is, and 
what it involves. To simplify matters, we shall 
confine our attention to a leaky piston, and say 
nothing about slide valves.“ 

If a piston leaks during the admission part of the 
stroke, the pressure will not be affected. We are, 
of course, taking it for granted that the engine 
is in reasonably good working order. During 
the expansion period there will be a fall in pres- 
sure proportionate to the leak. The net result will 
be that for a given power more steam will be used 
by precisely the amount leaked than weuld have 
been needed if the piston had been tight. It is 
stated that wet and éven saturated steam will pass 
where superheated steam will not. Consequently, 
conditions of piston tightness are conceivable under 
which leakage would go on ‘if the steam were 
saturated, and would not go on at all if it was 
superheated. This involves the proposition that a 
very tenuous gas cannot pass through a chink or 
orifice which will freely pass a comparatively 
viscous and sluggish fluid like wet steam, which is 
notoriously immobile. It is a hard saying, and we 
are not surprised that it has failed to obtain 
universal acceptance. It must not be forgotten, 
however, that when the leakage space is small it is 
by no means easy to pass a gas through it. Thus 
a properly fitted piston will “float” on the air 
imprisoned in a cylinder below it, and that although 
the piston is so slack that a slip of thin paper can 
be put between it and the cylinder. However, it 
may be added that the advocates of the theory 
which we are considering do not appear to attach 
any importance to this fact, simply maintaining that 
wet steam will pass freely where dry steam will not, 
without advancing any reason for the alleged fact. 
Mr. Longridge put the question in a different light 
on Friday. As we understood him, his argument is 
that a leaking piston will suffer water to escape 
where it will not pass steam; or, to be more 
precise, assuming the existence of a leak, then that 
leak will in a given time pass equal weights of 
water and steam. Now, while a pound of steam 
would pass, 500lb. or 600]b. of water would get 
through ; and the work done by the engine measured 
in pounds of feed-water per horse per hour 
would suffer from the leak :in about that 
ratio, according as it was steam or water that was 
going through. If we have done Mr. Longridge an 
injustice we can only express our regret, and find 
our excuse in two facts. The first is that he did 
not make his meaning clear; and the second that 
what we believe he meant is quite intelligible, and 
postulates possibilities, which we do not think the 
alternative theory does. We find, then, that a 
leaking engine will pass more hot water through it 
than would an engine working with superheated 
steam. At first sight this: may seem obvious, but it 
does not really cover the whole ground. If there 
is no water it cannot go through. But we now 
come to the question whether the passing of water 
through the engine is or is not, in any case, a 
source of waste of fuel; and first, we have 
to ask, Where does the water. come from? 
It is either the result. of condensation or of 
priming. In neither case does it represent a direct 
source of loss, save in so far as its elevation in 
temperature to the boiling point absorbed energy. 
The heat required to raise a pound of water from 
32 deg. to that of steam at 160 lb. absolute is 
331 B.T.U., but the B.T.U.’s in 1 1b. of steam 
at the same pressure are 1192. _ However, no matter 
what the source of the water, nothing can be gained 
by keeping it in the cylinder, and nothing is lost by 
its leakage past the piston. In few words, water 
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art as it does when drawn off by the steam trap or 
rain cocks. For very well-known reasons, anything 
that will help to keep the inside of the cylinder dry 
will promote economy ; and water may just as well 
be suffered to leak past a piston into the condenser 
as get therein any other way. Wedo not think that 
all this admits of dispute. And that being the case, 
it follows that if superheating stops wasteful leak- 
age, it must be that it stops a steam leakage. That 
is to say, returning on our footsteps, wet steam 
will pass where steam gas will not. We must 
leave water here out of consideration altogether, 
and keep fully in mind that the sole economic ad- 
vantage to be gained by stopping leakage depends 
on the arrest of steam, and of steam only. If the 
water can be passed through leaving the steam 
behind it, so much the better. That is the purpose 
of all the steam traps in the market. Now, so far 
as we know no sufficient proof has ever yet been 
supplied that steam gas will not pass where wet 
steam will. Thus it is quite well known that many 
engines with piston valves will leak badly with wet 
steam, and not leak at all with superheated steam, 
but the reason is not very mysterious. The sup- 
pression of leakage is simply due to the expansion 
of the piston valves, which are practically solid 
blocks, the floating rings having no elasticity. 
We do not say that the proposition is not true; 
we do say that it has not been satisfactorily 
proved. The only direct experiments that have 
been made to test the point are, so far as we 
are aware, those of Messrs. Callender and Nicholson, 
who found that so long as steam is kept dry a valve 
may be practically tight, yet that a water leak may 

e fifty times the steam leak. This statement is 
really very indefinite. Even Professor Perry is 
vague. He says: “It is to be remembered that it 
is the existence of water round the valves and 
piston that enables leakages to be fifty times as 
great as if there was no water.’’ Leakage of what ? 
Saturated steam only? or does he mean that the 
total loss in water and steam together represents 
fifty times the loss that would be incurred if the 
steam were superheated? Our readers will, we 
think, agree with us that a definite statement 
of ascertained facts is very desirable. If it is 
true that what is known as dry saturated steam, 
wet saturated steam, and superheated steam, all 
have different coefficients of discharge through 
orifices, the net weight of steam passing only being 
taken, the facts should be stated in detail. At 
this moment there is apparently very great uncer- 
tainty about the whole subject; and for various 
reasons it is most desirable that the results of the 
inquiry which has been carried out by a steam 
engine Research Committee of the Institution of 
Mechanical Engineers should be made public as 
soon as possible. The problem is further com- 
plicated by an assertion which we have heard 
made to the effect that it is only where the metallic 
surfaces are in motion that the effect of superheat- 
ing comes into play. A slide valve was found to be 
practically quite tight when at rest, both with wet 
steam and steam gas, but when put in motion steam 
and water leaked past, but not steam gas. 


GERMAN STEEL SYNDICATE TROUBLES. 


THE position of affairs in connection with the 
German steel syndicate, which commenced opera- 
tions at the beginning of March, has not proved to 
be a bed of roses. Differences have arisen between 
certain members of the combination and the 
management; the syndicate has as yet been 
unable to arrive at an understanding with the 
London representatives of the individual steel 
works; the export trade shows a considerable 
decline as compared with the corresponding period 
of last year, and difficulties have occurred in regard 
to the scheme for the syndication of bar iron and 
other manufactures, apart from rails and shapes, 
which are already controlled by the organisation in 
conjunction with semi-finished steel. The first 
point takes the form of a charge made by some of 
the works that the management has not yet 
demonstrated that it is equal to the task of dealing 
with the export business in billets, blooms, and 
sheet bars. In support of this contention reference 
is made to the fact that several large orders on the 
English market have been secured by American 
works, and the consequential loss of the contracts 
by the German syndicate is attributed to a mistake 
in the conduct of business by the management. 
With regard to the English representation of the 
German works, it is understood that the syndicate 
desires to have absolute control over the company 
or sales bureau into which the existing London 
representatives of the individual works are proposed 
to be formed. So absolute, indeed, is the control 
soughé.to be obtained, that if these gentlemen were 
to agree to the conditions they would lose their 
individuality, and be placed at the entire mercy of 





the syndicate. The diminution in the volume of 
the exports of steel is a matter for which the 
syndicate is not wholly responsible, because the 
retrogression in the tonnage exported commenced 
before the combination started on its career. The 
fourth point—namely, the control of the bar steel 
branch—with the intention of eventually including 
rolled and drawn wire, plates and sheets, and other 
manufactures, is illustrated by the complaint of 
several works that they would rather not partici- 
pate if the business is to be continued by the steel 
syndicate in the same way as hitherto. 

The steel syndicate has not lost any time in 
repudiating the charges of incapacity. Its defence 
was issued a few days prior to the publication of 
the Tariff Commission’s first report, which was 
discussed in these columns a week ago, although 
the statement only deals with one or two of the 
points already mentioned. The syndicate denies 
the allegation that it does not devote the necessary 
attention to the export trade. It states that the 
guiding principle of the combination is to provide 
employment for the associated works, and tbat 
endeavours are being put forth, not only to main- 
tain the sales abroad, but also further to extend 
them as far as possible consistently with the 
observance of a reasonable policy in the matter of 
prices. Unfortunately, however—for the syndicate, 
at all events—this object is far from being accom- 
plished at the present time. When the combina- 
tion was first brought into existence the prices of 
semi-finished steel for the export market were 
advanced by from five shillings to seven shillings 
per ton, and those of shapes by three shillings per 
ton. These increases were maintained for about 
ten weeks; but in the middle of May a reaction 
set in, and the prices have now declined to 
the level which obtained before the constitution 
of the syndicate. Not only so, but the volume 
of the exports of semi-finished steel has been 
considerably reduced. In round figures the 
exports during the first five months of the present 
year show a diminution of 121,000 tons, as com- 
pared with the corresponding period of last year, 
whereas the inland consumption indicates an increase 
of 23,000 tons in the equivalent interregnum. The 
latter augmentation does not, however, in any way 
compensate for the heavy decline in the exports of 
partly manufactured steel, and the reduction, judg- 
ing from the shrinkage in the tonnage represented 
by the orders received by the combination, is 
believed to have continued during June and July 
both in regard to semi-finished steel and shapes. 
In the case of partly-manufactured steel the syndi- 
cate attributes to American competition in the past 
two or three months the restriction in the exports 
to Great Britain, while the decline in respect of 
shapes is said to be due to the keen competition 
of English and Scotch works, which, in the opinion 
of the combination, are accepting orders at any 
price obtainable in order to provide themselves with 
work. If this charge were true, the British makers 
would only be following the example of their com- 
petitors in Germany, on the principle of the greater 
the production the less the cost of manufacture 
per ton. 

If a critical stage has not been reached in the 
history of the German steel syndicate, the latter is 
at all events placed in a peculiar position, and at 
the same time finds that it is not as powerful as it 
expected to be in external markets. The recurrence 
of American competition in Great Britain, and the 
greater efforts put forth by British steel producers 
have disturbed the calculations of the German steel 
syndicate, and curtailed its market in this country 
for the present. Even the collapse in the German 
export prices has not stimulated the trade of the 
steel combination, and it remains to be seen how 
the situation will be faced in the near future. It is 
hoped in syndicate circles to control the export of 
all kinds of finished steel by the end of the year, 
and for this purpose negotiations are proceeding 
with the rolling mills and other producers in dif- 
ferent parts of the country. If this scheme should 
be successful, the exports of partly manufactured 
steel would be discontinued as far as possible, and 
the dumping of finished products other than those 
already exported, with an accentuation of competi- 
tion in British home and other markets, would be 
commenced. But against this scheme for flooding 
external markets with steel manufactures, rises the 
fiscal question before the United Kingdom, and the 
suggestions made by the Tariff Commission. The 
London representatives of the German works state 
that, if carried into effect, the general tariff would be 
unconditionally prohibitive to German trade. They 
declare that the suggested duty on joists would close 
the market in Scotland, and probably that in Man- 
chester, that the exports of rails would entirely 
cease, and that the duty on sheet bars and billets 
would not be adopted without strong opposition on 
the part of the Welsh rolling mills. The recom- 





mendations of the Tariff Commission are, however, 
not official, but, so far as can be seen at present, the 
Germans consider that the proposals will be adopted 
in some form or other, and that they will be enforced 
sooner than many people in the Fatherland imagine 
at the present time. This is a German expression 
of opinion, but it remains to be shown whether the 
prediction will be fulfilled. At any rate, the steel 
syndicate has now apparently had an addition made 
to its troubles, which, moreover, tend to weaken its 
position in external markets. 


THE VALUE OF SPEED IN WARSHIPS. 


In France of late there has arisen a school which 
decries the sacrifice of any naval qualities for 
speed, and considerable expression is given to the 
views of this party by a clever article in the current 
issue of Le Yacht. Our contemporary draws a 
melancholy picture from the failure of the Jeanne 
d’Are designed for a 23-knot speed that she cannot 
obtain. Emphasis is laid on the fact that tlie 
Gloire class, designed for two knots less speei, 
have all actually beaten the Jeanne d’Are on trial, 
Now, much as there is in this favourite illustration 
of the anti-speed party, we do not think that it is a 
very safe one to take. Contemporaneous with the 
Jeanne d’Are are the four Drakes of the British 
Navy—23-knot cruisers that often run at 24 knots. 
So long as Drakes can run down Cressies and 
Diadems, the doctrine that speed is not worth 
having because it cannot be depended upon will 
find little favour over here, because the swifter ship 
always has the option of battle, and that means 
much, if not everything, in modern war. 

But even the French extremists, we fancy, would 
not seriously argue for slow monster cruisers. 
Le Yacht certainly does not; being content to cite 
cases of speed failure, and argue only gently for a 
“steady 21 knots instead of a problematical 
23.” Of the cases cited, the Variag is prominent. 
The argument in her case is that at Chemulpo fire 
was opened at 9000 yards. At 6000 the Variag had 
her steering gear disabled, and turned for harbour 
with her propellers. The battle lasted half an hour, 
and in that time she ran 3000 + 3000 yards, 
giving a speed of about 13 knots, instead of 
her legendary 24. Some allowance is made for 
the fact that the slow Korietz was in com- 
pany, but none for the fact that the Variag 
was aground part of the time. So, for all that it 
seems established that the Variag could not make 
her 24 knots, the case is of doubtful value 
against high speeds. The second case cited is the 
failure of the Asama and Tokiwa to catch the 
nominally slower Rossia and Gromoboi. Here the 
argument is that the fatigues of five months’ war 
service had brought the Tokiwa’s to 16 knots 
speed only in place of 22 knots or more. But again 
other causes entered. The Asama and Tokiwa 
have cylindrical boilers, which, according to reports 
published in these pages last week, developed 
“birds nesting,’ whereas the Russian ships had 
water-tubes of the Belleville type, probably in the 
pink of condition. 

It is important that points like this should be 
carefully remembered, or very false conclusions may 
easily be drawn. That the value of speed may be 
overestimated is in no way improbable ; but, argue 
as we will, it is difficult to map out victory for the 
slow against the swift, unless an enormous disparit, 
of numbers exists. There is a classical saying of 
Sir Boyle Roche’s that “no man can be in two 
places at once unless he be a bird.” In laughing at 
this very Irish bull, we are apt to overlook a great 
underlying truth in the remark—supposing it to be 
applied to naval warfare. The swift warship or 
fleet cannot, of course, be in two places at once, 
but it can certainly compel the enemy to have ships 
in two or three different places at once to waylay it. 
In fine, it is tolerably certain to compel the enemy 
to divide, and thus take risks of annihilation in 
detail. The costly South African War indicated 
what tremendous advantages speed and mobility 
confer, and had we not taken a leaf from the Boer 
book and acquired mobility also, it might have gone 
on indefinitely. Suppose, on the other hand, that 
we had had the military equivalent of the Drake 
class, how long would the war have lasted? A few 
months, perhaps, at the outside; possibly only a 
few weeks! And so in naval warfare, ships must 
have speed, and difficulties in it must exist only to 
be overcome. As a matter of fact, we have at the 
moment done so, in so far as British cruisers can 
assuredly run down any possible enemies. Such, at 
least, is the paper condition of affairs, and service 
performances with the Drake class leave no qualms 
but that “paper” would be confirmed by war. 
Difficulties there are, and must ever be. Mostly 
they are inherent in warships. For instance, the 
ocean liner is designed to run at a high speed regu- 
larly, rarely cruising at a low rate, whereas the war- 
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ship usually goes slowly, but must be able to spurt 
her hardest at very short notice. From this cause 
troubles may arise now and again, but the Navy 
whose ships can race on occasion is the Navy that 
must rule the sea. When the present war has 
passed into history we shall learn, no doubt, many 
things. There is nothing that we are so likely to 
jearn as that it was not Togo’s guns but his speed 
advantage which paralysed the Russians and kept 
them tied to Port.Arthur, Than this no greater 
argument in favour of speed could exist. 
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THE WATER SUPPLY OF NEW YORK. 

Tur city of New York has periodic fits of anxiety 
regarding its water supply. They coincide generally with 
those times of the year when drought may be expected. 
There is, indeed, serious cause for anxiety, and yet, though 
there is spasmodic agitation on the subject, no steps 
seem to be taken towards obtaining additional supplies. 
The source of water is the Croton watershed. This 


appears sufficient for present needs if all goes well. It 
has never failed, though it has gone near doing so. In 


fact, as long ago as November, 1891, the available supply 
was at one time only equal to a forty-eight hours’ con- 
sumption. The rain then came and saved the situation. 
Since new reservoirs have been formed, but the area of 
the watershed remains the same. Next year the great 
reservoir above the new Croton dam will probably be 
completed. This will add much to the storage capacity 
of the scheme, but, even with this addition, the city will 
not long be in a really safe ‘position. All the while the 
population is growing, and needs are increasing. Rigid 
inspection and the metering of supplies are having good 
results, but it appears evident that something will have 
to be done soon. The average inhabitant of New York 
does not seem to be alive to the danger, but there are 
some who are. These people foresee the disastrous effects 
a water famine would have on a city such as New York. 
The fire risk would be tremendous were the water supply 
to fail, even putting aside the other consequences. A fire 
in Manhattan Island, without means of extinguishing it, 
would be terrible in its effects. A system of salt water 
mains exists, but these appear to be worked by pumps 
which are seldom in operation, and hence, in the 
opinion of experts, are untrustworthy. It has been sug- 
gested that a further supply should be obtained from the 
Esopus Valley. Indeed, a most exhaustive report on this 
matter was prepared some little while ago by Mr. John R. 
Freeman, Professor W. H. Burr, and Mr. Rudolf Hering 
—all of them, and especially the first-named, men who 
know their work and the peculiar condition to be 
fulfilled. More than three years have gone by since that 
report was published, and as yet nothing is done. It will 
take, so it is estimated, some five years to build the 
necessary embankments and drive the tunnels to bring 
the water to New York. It would seem that this is the 
only practicable scheme which has been brought forward, 
and offers the only method by which a permanent addi- 
tion of any value can be made to the water supply. Even 
since the report the watershed has been curtailed, and it 
is inconceivable, as this is the only practicable scheme, 
and as the present supply cannot l!ong be expected to 
meet the needs of the city if a dry year should come, 
why the citizens of New York, if the authorities will not 
take action, do not rise in their millions and insist that 
the works should be carried out. 


A CURIOUS CASE OF CORROSION. 

On April lst the steam fishing vessel Egret, of Grimsby, 
was disabled about fifty miles from port by an accident 
which we believe to be unique in its cireumstances. The 
boat has a single double-furnace Scotch boiler of steel, 
9ft. bin. long and 11ft. 6in. diameter. The plates are }4in. 
thick. It was made five years ago, and has given no 
trouble of any kind. The working pressure is about 
180 lb. Early in the morning a hole was blown in the 
bottom of the boiler near the circumferential butt strap, 
and about 8}in, by 13in. The engineer was badly 
scalded, and the steamer disabled; so far there 
nothing remarkable. When, however, the boiler came to 
be examined, it was found that there was absolutely 
no corrosion of any kind going on, with the exception 
of one small patch, in the middle of which was the 
hole. Internal corrosion is only too common, and 
the blowing of holes in shell plates is a familiar event ; 
but we have never before heard of a case in which the 
whole of the mischief going on in a large boiler was 
concentrated in a space less than half the size of this 
page. The question is, to what was the concentrated 
corrosion due? Mr. Barnet, Board of Trade Surveyor, 
Suggests that some defective patch in the plate was 
responsible for galvanic action. It has long been known 
that steel plates are peculiarly liable to localised oxida- 
tion, and the Egret’s boiler may supply an example of 
this selective attraction for oxygen in an unusually 
intensified way. The question is full of interest, and 
worth further discussion, 
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Tue COVENTRY ENGINEERING SocreTy.—Sixty members of the 
Coventry Engineering Society paid a visit to the works of Messrs. 
Willans’ and Robinson, Rugby, on Monday. The visitors were 
conducted over the works in parties and saw the vertical steam 
engines which are the special manufacture of the firm, in various 
Processes of construction. Great interest was shown in the vertical 
84s engine, a new introduction of the company, on the same prin- 
ciple as the steam engine ; and also in the turbine work. After a 
Meat enjoyable and instructive tour of inspection, the visitors were 
ane entertained to tea by the company, to whom a hearty vote 
of thanks was tendered on the proposition of Mr. Heathcote. 
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including Notes on the Origin of Petroleum in Russia, a 
Descriptic» of the Theory and Practice of Liquid Fuel, and 
a Translaion of the Rules and Regulations concerning 
zussian Oil Properties. By A. Brreny TxHompson, 
A.M.I. Mech. E. With numerous Illustrations and Photo- 
graphic Plates, and a Map of the Balakhany-Sabroutchy- 
Romany-Zabrat and Bibi-Eivat oil fields. London: 
Crosby Lockwood and Son. 1904. Super-royal 8vo., 
xviii. and 504 pp. 

Many years ago an amusing play was produced in 

London. It was founded on the story of Robinson 

Crusoe. Mr. Lionel Brough was the leading actor, and, 

finding himself in novel and unusual] surroundings on 

the unknown island, he developed a craving for collecting 
things and knowledge; moreover, a bag was provided 
for the purpose. Everything that came in the way was 
put in the bag. “ Here is a foot-print,’ said his com- 
panion. “Pick it up and put it in the bag,” said Mr. 
Brough, and, being a stage foot-print, it was picked up 
and put in the bag. Needless to say, the contents of 
the bag were of a very miscellaneous and incongruous 
character ; and the more we look into the volume before 
us the more it reminds us of Mr. Brough's bag, inasmuch 
as mingled with serious and pertinent matter, are scraps 
of information, gossip, stray leaves from trade circulars, 
and odds and ends with which and the oil fields of Russia 
it is in some cases impossible to trace any connection. 

Over and over again, too, the author writes as if his 

readers were wanting in even the elementary science of 

a secondary school, and occasionally displays his own 

ignorance of commonplace technical matters. 

In the preface the author remarks that “ In the illustra- 
tions my aim has been to make them of practical value,” 
but we fear he has not succeeded in the achievement of 
that aim. The illustrations are very good, and mostly 
excellently reproduced, but only a few are in any way 
practical. There are plenty of full-page plates of wells 
on fire, of wells spouting, and a few clusters of quiescent 
derricks neither on fire nor spouting, a good many 
figures of elevations of engines and even oil-stoves—pre- 
sumably from trade circulars ; some figures of tools with 

some without—description, the dear old figure of the 

Mather and Platt boring bar and cutter is even pre- 

sented in an unworkable position. But a really striking 

plate is that of three photographs of lost articles lying at 
the bottom of oil wells ; they are reproduced in triplicate. 

Another plate of photographs of the different kinds of 

sands is good and to the point. 

The author complains that the Russian Government has 
not undertaken a systematic geological survey of the oil 
fields, and proceeds to correct the oversight by a little geo- 
logical discourse, illustrated by plates of foraminifera and 
shells, which would do well for a primer on geology. Had he 
inquired at the Museum at Tiflis—-which is mentioned in 
the book—he would have found excellent sections and 
maps, and also a description of the fossils. As a matter 
of fact, in a notice we published in THe ENGINEER for 
April 8th, 1898, some of these points are set forth. 

Another blemish in this book is the frequent and 
irregular use of Russian values and weights and measures. 
Copecks per pood are compared with pence per gallon, 
page 83; pounds an hour with poods a day, page 231; 
the expression 60,000 vedros of water appears on page 
323, and soon. And in the various tables, poods, sagenes, 
square sagenes, dessiatines, are the words at the heads of 
the columns, and may prove a worry to the uninitiated 
who try to use them. 

The book is divided into sixteen chapters and three 
appendices, and is furnished with a table of contents and 
an index. The chapters headed respectively: I. Intro- 
ductory. II. Composition and special features of the oil 
deposits — Distribution of oil throughout the strata. 
III. The origin of petroleum in the Caucasus— Pheno- 
mena attending its distribution. IV. Some account of 
the most important Caucasian oil fields — Statistics. 
V. Boring for oil. VI. Casing for wells. VII. Exclusion 
of water from oil wells. VIII. Methods of raising oil. 
IX. “ Air-lift” system of raising oil. X. Baling wells. 
XI. Fountains. XII. Generation of steam. XIII. Theory 
and practice of liquid fuel. XIV. Fires on the oil fields. 
XY. Administration of oil properties. XVI. Notes on 
the treatment of belts and wire ropes. Appendix A.— 
Statistics of production of oil from various properties. 
Appendix B.—Extracts from official rules and regulations 
relating to the Russian oil industry. Appendix C.—Use- 
ful data and figures—Recent developments. 

There really is a lot of very good matter in the book. 
For example, that relating to the exclusion of water from 
the oil wells, to the use of ropes, to the “ air-lift,” applied 
to raising oil,and so on. The last is spoilt by the inclusion 
of Dr. Pohle’s specification, about which the author 
remarks that Dr. Pohle “had a very fair idea of the 
working of the air-lifs when operated with water,” .. . 
“but no suggestions are made as to its action when 
other liquids are employed.” However~that may be, 
the writer of this review discussed the matter with 
Dr. Pohle, and the doctor not only considered the 
question, but actually applied his system to other liquids. 
Amongst the other good parts are those dealing with 
baling, motive powers, yield of wells, and fountains. 
But the author has an irritating way of mentioning 
something on one page and continuing the description or 
account in some other part of the book. In the case of 
fountains, too, he gets along very well with moderate 
wells, and then comes to the greatest, and then a still 
greater, then a greater one, and finally, to the satisfac- 
tion of the reader, the chapter comes to a close, with 
“Perhaps the greatest fountain ever recorded in the 
world’s history.” 

Like the contents of Mr. Lionel Brough’s bag, there is 





some good stuff, but mixed up with a good deal of rubbish. 








There is no doubt, however, that with considerable and 
intelligent weeding and amending, the book might be 
made into a good treatise on the title subject, and there 
is plenty of room for this weeding, for the book weighs 
over 5} lb., and measures 73 by 10} by 2}in. overall. Itiz 
very well printed and produced. 








DOCKYARD NOTES. 


THE new American battleship of the Kansas class will be 
named New Hampshire. The two armoured cruisers, 
improved Washingtons, will be called North Carolina and 
Michigan. ‘The names Birmingham, Chester and Salem 
have been selected for the 3500-ton scouts. 





THE United States cruiser Colorado, of the California class, 
the first to go on trial, has done a preliminary trip and made 
22°30 knots, as against the 22 knots for which she was 
designed. She is fitted with Babcock and Wilcox boilers. 





Tur Regina Margherita, sister to the Benedetto Brin, with 
which THE ENGINEER dealt at length some time ago, is 
doing her trials. At natural draught she developed 17,600 
horse-power and a speed of 18:5 knots. A preliminary full 
speed trial gave 19°3 knots. Her boilers are of the Niclausse 
type. 


A NEW submarine of the submersible variety has been laid 
down for the Swedish navy. She has received the name of 
Hayem. 








THE Swiftsure and Triumph are now at sea. It is early 
days yet; but the general naval verdict upon them is thar 
they are not equal to the Duncans as ships, however superior 
they may be in gun fire. 





“«P,”’ the third battleship of the ‘‘ N,’’ orimproved Braun 
schweig class, has been laid down at the Royal dockyard, 
Wilhelmshaven. 





Tue vessels of the Brandesburg class are now in hand for 
reconstruction. It is expected that the Weissembourg wil: 
be completed in October, the Brandenburg in November, ana 
the Kurfiirst Friedrich Wilhelm some time next spring. The 
Woerth appears to be out of hand. The “ reconstruction ’ 
is of a trifling nature—an extra pair of 4in. guns and sub- 
merged instead of above-water tubes. 





From the German navy list the old Kaiser and Deutsch 
land and the Kénig Wilhelm have been eliminated. They 
have been obsolete for the last fifteen years, but, like the 
British Admiralty, the Germans are very loth to cross out 
useless warships till the last possible moment. 





A NEW system of armouring is being introduced in the 
German cruiser Roon. The armour is being made in long 
vertical plates, which it is considered can be put on far more 
quickly than the smaller plates hitherto used. 





THE new torpedo harbour at Kiel is now able to accom 
modate sixty destroyers and sea-going torpedo boats. 





We read in a foreign contemporary that the two new 
British battleships of the Lord Nelson class ‘‘will w. 
doubtedly receive the names of Lord Nelson and Lord 
Mayor."’ 








RULES FOR ELECTRO MOTORS IN 
FACTORIES. 


WE have received a copy of the rules for the use of 
electro motors in textile and corn mills and other build 
ings in which motors are exposed to dust, &c. These 
rules have just been issued by the associated fire offices, 
and are as follows:— 


1. Motors, when not in an engine-room or in a separate compart- 
ment expressly set apart for their use and built of or lined with 
incombustible material, must be completely enclosed in an efficient 
metal case forming part of the designed construction thereof. 
Ventilation by direct communication with the outer air or by 
openings in the vertical portion of the metal case protected by two 
thicknesses of approved wire gauze is allowed. Induction motors 
may have unprotected ventilation openings in their metal cases, 
the superficial area of each opening not exceeding jin. and 
the openings being at least jin. apart. Slip rings and 
brushes, or any other sliding contacts, must be completely 
enclosed in metal cases. Inspection holes fitted with plate glass 
are allowed. 

2. No unprotected woodwork or combustible material must be 
within 18in. of any motor, and wood flooring beneath any motor 
must be protected by a sheet of metal. 

3. The motor pulley—or other mechanical device for transmit- 
ting power from the motor—must be external to the metal case 
enclosing the motor. Only the shaft and the connecting con- 
ductors may be carried through into the metal case or through the 
wall of the compartment. No belts, ropes, or other corresponding 
gear may be so carried. Note.—Holes in the case to admit con- 
necting conductors must have proper bushings, and exposed 
terminals must have proper protecting caps fitted, to prevent short- 
circuiting. Each connecting conductor must be provided with a 
proper switch and proper cut-out. 

4. Dynamos must be treated as motors. 

5. Resistances and starting transformers must be similarly 
situated and must be enclosed as required for motors. 

6. All metal cases, tubes, &c., must be efficiently connected to 
earth. 

7. Motors must not be supplied with current from dynamos or 
conductors having an earth return. 

It may be mentioned that the essential difference 
between these rules and those which they supersede is 
that the new rules allow unprotected ventilating open- 
ings in the metal covers of induction motors, provided 
the superficial area of each such opening does not exceed 
lin., and provided the openings are }in. apart. 








THE INSTITUTE OF SANITARY ENGINEERS.—-We are informed 
that the following meetings have been arranged :—August 8th: 
Organising Committee at three o’clock ; Examination and Literary 
Committee at five o’clock ; Council meeting at seven o’clock. 
August 17th: Election Committee at three o’clock; General 
Purposes and Finance Committee at five o'clock. 
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STEAM CRANE EXCAVATOR. 


THE illustration shown in Fig. 1 herewith represents a 


5-ton steam crane excavator which has been recently supplied | 


to the Brazilian Government by Messrs. Whitaker Bros., of 


Horsforth, Leeds. The particular work for which this crane | 


has been designed is the excavation of wet clay for the con- 
struction of dams of this material, and for the opening of 
canals for irrigation purposes in Brazil. It is interesting to 
note also that an exactly similar crane was despatched in 
December last to Port Arthur for use in dock construction 
there. We are informed by the makers that these excavators 
are capable of working at the rate of from 50 to 60 complete 
operations in one hour, this including the tipping into wagons. 
The capacity of the bucket fitted is about } cubic yard, so that, 
taking the higher figure of 
60 operations an hour, each 


a heavy cast iron runner path, which works loose in the 
carriage casting. The gearing is shown in Fig. 3. 

When excavating the load is taken on a single return fin. 
diameter chain. The crane can revolve at the rate of 210ft. 
per minute, with its load at a radius of 14ft. The derricking 
| motion will lift the jib from the ground to any radius, and a 
four-part #in. diameter steel rope is used, and compensators 
are fitted, so that the rope takes an equal load upon the 
respective lengths. The inside travelling wheels are 2ft. in 
diameter on the tread, and are fitted with cast iron centres 
and Bessemer steel tyres. These wheels can be adjusted to 
travel on any gauge of railway. The maximum speed for 
travelling is 110ft. per minute. The jib is 24ft. 3in. long 
from centre to centre. When the crane is in working order 
the total weight will be about 19 tons, and the heaviest 
piece for shipment or otherwise can be got down to 2 tons if 





excavator should remove 
and tip into wagons 45 
cubic yards in the course 
of an hour. This would 
mean some 450 cubic yards 
in the course of a day of 
ten hours. Taking fifty 
operations as a Maximum, 
a total of 375 tons a day 
would be the result. For 
softer material a bucket 
holding 1 cubic yard may, 
so we understand, be em- 
ployed with this crane, 
which would, cf course, 
increase the output. The 
buckets are made of mild 
steel plates and angles. 
The buckets are worked 
by a steam cylinder, 8in. 
diameter and 24in. stroke, 
driving on to a 12in. crank. 
This arrangement, the 
makers claim, is_ far 
superior to the use of a 
rack, especially in hard 
materials. The arrange- 
ment of the cylinder is 
shown in Fig. 2. The 
crane is self - propelling. 
The excavator gear and 
bucket may be detached, 
with the assistance of the 
crane itself, from the jib by 
the removal of a couple of 
pins, the operation taking, 
so we gather, only a few 
minutes. The ordinary 
working load of the crane 
is 5 tons, at a radius of 14ft. 
The cranes can lift, lower, 











rotate derrick and travel. 
The hoisting motion is 
worked by a sliding pinion 
off the second shaft, and 
is put into gear by a ‘ ; 
lever. When the bucket is at the necessary height the driver 
pulls the pinion out of gear, and the load is held with a foot 
brake. The barrel wheel is keyed on to the barrel, and 
bushed with brass. It runs loose on theshaft. This becomes 
a stay tothe cheeks. The derrick gear is worked off the barrel 
wheel by a pinion provided with a clutch on one side. This en- 
gages with another clutch wheel, which is fastened to the crane 
sides. When the gear is to be put in motion the first-named 
pinion is slid out of the clutch into the barrel wheel. The 
pinion and clutch must either be in the barrel wheel or in 
the clutch, as there is not sufficient space for it to be clear of 
both. The jib therefore cannot slip. The travelling motion 
is brought about by a sliding clutch, and is controlled by 
a hand lever. The clutch slides into a mitre wheel, which 
engages with a crown wheel, and rotates the shaft through 
the pillar, and gears with the bevel wheel, which imparts 








hijat i ‘Steam Inle 


Fig. 2—-BUCKET-ACTUATING CYLINDER 


movement to the axles. The bevel wheel on the axle works 
on a feather, and is kept in gear by a fork fastened to the 
carriage, which obviates the breaking of the teeth of the 
wheels when the crane is taken round curves. The trailing 
motion is worked by a friction cone, and is controlled by a 


hand lever working into a crown wheel, which rotates a shaft | 


through aswivel. A pinion is keyed to this, which pinion 
gears into a spur wheel, keyed on toa spur pinion. This 
in its turn works into the race wheel. The race wheel 
is in five segments, so that in case of breakage it is only 
necessary to replace the broken segment. It is fastened into 


1—FIVE-TON STEAM EXCAVATOR 


necessary. The engines have double cylinders, 54in. diameter 
and 10in. stroke. The boiler is of vertical type, 8ft. high by 
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Fig. 3—CRANE GEARING 


4ft. diameter, with three cross tubes, and is constructed for 
a working pressure of 100 lb. per square inch, 








THE GERMAN MERCHANT MARINE. 


THE position of the principal German shipping companies, 
as revealed by the accounts which have now been issued for 
1903, shows a perceptible improvement over the preceding 
year, although most of the undertakings are far from 
approaching the record of prosperity which was attained in 
1900. It had been hoped that last year would have witnessed 
an end of the depression in freight rates, but this anticipation 
was only realised in part, and the freight war, recently com- 
menced with the Cunard Steamship Company, and the war 
in the Far East will tend to affect prejudicially the working 
results for the current year. The year 1903 was the first in 
which the agreement between the Hamburg-American and 
| the North German Lloyd companies, on the one hand, and 
| the Morgan Shipping Trust—the International Mercantile 
| Marine Company—on the other, came into practical opera- 

tion, and it is surprising to find omitted from the annual 
| reports of the two German companies in question any refer- 
| ence to the advantages or disadvantages due to the arrange- 
| ment, which will be remembered as having been entered into 
| for a number of years. The only. mention made of the 
| American Shipping Trust is that it has not been found 
| necessary on either side to require a fulfilment of the financial 

















obligations which were mutually concluded in respect of 
dividend payments. It must certainly be within the know. 
ledge of the two companies whether the agreement has proveq 
of benefit or otherwise, and the silence manifested on the 
subject is therefore somewhat significant at the present time, 
in view of the passenger and freight rate contest proceeding 
in the Transatlantic service. 

It may not be generally known that twelve German ship. 
ping companies represent an ordinary share capital which 
exceeds £14,000,000, and this becomes increased to approxi. 
mately £20,000,000 by the addition of the preference capita] 
and outstanding loans raised by the issue of bonds. Of this 
total, over one-half is jointly controlled by the Hamburg. 
American Steamship and the North German Lloyd com. 
panies. The net profits earned by the former during 1903 
have allowed of the payment of a dividend at the rate of 
6 per cent., as compared with 4 per cent. in the preceding 
year; while the North German Lloyd, which was unable to 
make any distribution in 1902, has succeeded in returning 
6 per cent. to the shareholders on the present occasion, 
Next to these are the German Australian Steamship Com- 
pany, which shows an advance from 5 per cent. in 1902 to 
6 per cent. last year ; and the Cosmos Company, which exbi. 
bits an increase from 9 per cent. to 12 per cent. ‘he 
Hamburg South American Steamship Company is distrilut- 
ing 6 per cent., as against nothing in 1902, while the Hansa 
Steamship Company remains stationary at 6 per cent. On 
the other hand, the East African Company, which paid 
24 per cent. in 1902, has not been in a position to declare 
any dividend for the past year, notwithstanding the consider- 
able subsidy received from the German Government; and 
the Levant Steamship Company, which distributed 3 per 
cent. a year ago, is equally unable to make any distribution 
for the past twelve months. Of the remaining four under- 
takings, no return is shown for the second year in succession 
by the Argo, the Hanseatic, and the Alster companies, and 
the last—the Union Company—is only in its first year and 
could scarcely be expected to yield any dividend on the in- 
vested capital. 

It will be seen that out of the dozen shipping enterprises 
referred to, five made material progress last year, one re- 
mained stationary, two retrogressed, and the other four 
afforded no return whatever to the shareholders. The 
financial results in the case of the Hamburg-American and 
the North German Lloyd companies have been arrived at 
after writing off considerable sums for the depreciation of 
their respective fleets, the amount in the former instance 
exceeding £560,000, and in the latter, £680,000. It is the 
general custom of these two companies to make provision on 
such a large scale for the obsolescence of their steamers, and 
the other companies follow their example to some extent, 
although the exact sum provided for the purpose is not 
always ascertainable. It is not possible to see from the 
reports and accounts how much money is paid by the 
Imperial Government to certain of the companies individually 
by way of subsidy, or, as the Germans prefer to state the fact, 
by way of payment for services rendered. The withdrawal 
of the Cunard line from the North Atlantic Shipping Con- 


| vention, and its agreement with the Hungarian Government 
for undertaking a steamship service between Fiume and New 


York, have caused the Hamburg-American and the North 
German Lloyd companies to start a joint line of steamers to 
compete with the Cunard Company in the Scandinavian 
service to New York, but it remains to be seen how this 
rivalry will turn out. So far the stream of emigration vid 
Bremen and Hamburg shows a considerable decline, although 
it is not certain that this has been caused by the British 
line from Fiume and Trieste to the United States. At any 
rate, the progress of the contest will be watched with con- 
siderable interest, and in view of this fact and the general 
political situation, combined with the situation of the 
Morgan Shipping Trust and the abundance of shipping 
available, the leading German companies will be fortunate if 
they succeed in maintaining for 1904 the generally favour. 
able results obtained in the past year. 








SEWAGE LIFTS AT DOUGLAS. 


LikE all seaside health and pleasure resorts, Douglas, in 
the Isle of Man, has a population which fluctuates largely. 


| In the winter, for example, when the population may be 
| considered to be normal, that is to say, to consist of permanent 


residents only, it is about 21,500.° In the summer months, 
on the other hand, this number may and sometimes does 
increase to as many as 72,000. Of course, the sewerage 
arrangements have to be constructed on such a scale as will 
deal with the larger number, and for the last few years 
Douglas has been carrying out an extensive sewerage scheme. 
A portion of this comprises four Adams sewage lifts, and by 
the courtesy of the consulting engineers, Messrs. Stevenson 
and Burstal, and of Adams-Hydraulics Limited, we are 
enabled to give an account of the way these lifts have been 
installed, and of the duty they are called upon to perform. 
It should be understood that Douglas is built on ground that 
differs considerably in altitude. In the low-level districts, of 
which there are four, there is a normal population of some 
2500 persons, and a summer population of about 12,000. 
Until the sewage lifts were put in the sewers were subject to 
the influence of the tides, which used occasionally to back up 
and flood basements, besides forcing sewer air into the upper 
districts. The four low-lying areas are now each drained by 
a separate installation of sewage lifts, these being placed at 
Broadway, Granville-street, Ridgway-street, and Walpole- 
avenue. The following table gives the salient particulars of 
these installations :— 





Broad- |Granville-- Ridgway-| Walpole- 


Details of lifts. way. street. street. avenue. 





10,000 10,000 
Height of lift from invert of 

low-level sewer to invert of| 

eb eae ripe -5ft. | 9-78ft. 18-5ft. 12-02ft. 
Volume of sewage required in | 

high-level sewer in gallons | 

perhour...... ss. «| 39,000 | 16,000 19,400 21,480 
Fali utilised in high - level! 

sewer.. .. .. o. «os o| 21-68ft. | 25-63ft. | 31-00ft. | 30-50ft. 
Length of air pipes.. .. ..| 400ft. | 1000ft. 754ft. 1900ft. 
Volume of high-level sewage | es 

used to raise 100 gallons of | Y 

low-level sewage .. .. .. 150 | 160 90 


Capacity in gallons per keur' 800 | 10,000 
| 


—— 





It should be noticed that the high-level sewage used to 
operate the Walpole-avenue lift is used over again for the 
Ridgway-street lift. The general method employed will 
become evident from a consultation of the accompanying 
engraving, which gives details of the lifts as installed, 
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The results with these lifts in operation have, we under- 
stand, been eminently satisfactory. 
jevel sewers are now entirely cut off from tidal influences, 
and they are now, SO we are informed, kept clear at all times. 
This was even the case when lin. of rain fell in one hour. 
We have previously referred to the Adams sewage lifts, but 


Forcing Chamber 





The whole of the low- | 


A NEW DUST COLLECTOR. 





THE accompanying illustrations represent sectional views | sion. 


of the Kleen dust collector, which is being introduced by Mr. 


Frank Stacey, Winchester House, Birmingham, and has ' the settling chambers below. 
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we may here mention that they work automatically and have 
practically no moving parts. The power is, of course, ob- 
tained by the sewage falling from the higher levels, and hence 
there is no charge for it. The wear and tear is said to be 
practically nil, and at Douglas, in normal times, the only 
attendance required is part of the time of one man in a daily 
round of inspection. During the summer season possibly 
the whole time of one man might be taken up. The lifts 
consist essentially of a forcing cylinder and an air cylinder. 
The former receives the sewage at the low level. It is fitted 
with a back-pressure valve on the inlet. This is the only 
moving part in the whole installation. The discharge from 
the forcing cylinder, which latter is connected with the air 
cylinder by means of an air pipe, is taken to the outfall sewer, 
which is at such a level that it can operate no matter what 
the condition of the tide. The air vessel at the higher level 
is fitted with a pressure pipe which is connected to an auto- 
matic flushing tank and withdrawing syphon. It is also 
joined—by an air pipe, as mentioned above—to the forcing 
cylinder at the low level. The sewage enters the flush tank 
at the higher level through a screen chamber, and the flush 
tank is provided with a regulating valve, an overflow, and a 
washout. In operation, the low-level sewage enters the forcing 
cylinder by gravitation through the non-return valve of the 
inlet pipe. At the higher level there are screens to the flush 
tank. These screens are easily cleaned without the removal 
of any of the screenings by the use of the wash-out valve 
on the sewer side of the screens. The rate of entry can be 
regulated and one or more tanks employed so that either one 
or both flushing tanks may be in use at one time and the 
frequency of the discharges arranged. When full the flush- 


ing syphons come into operation automatically and discharge 
the required volume of sewage into the pressure pipe and | 


air cylinder, with the result that the air contained in this is 


ejected down into the forcing cylinder at the lower level. | 


The pressure thus produced is slightly in excess of that due 
to the sewage in the rising main, and is just sufficient to 
displace the sewage from the forcing cylinder and to dis- 
charge it at the top of the rising main. The forcing 


cylinder is so designed in capacity that it is completely | 
The pressure created in the air | 


emptied at each discharge. 
cylinder due to the resistance in the low-level rising main 
1s equal to that produced by a column of water less than the 
height of the withdrawing syphon, so that this is not brought 
into action until the air cylinder is completely filled, and the 
Sewage rising still further at length reaches the level of the 
top of the withdrawing syphon. This then becomes charged, 










Gill 


and withdraws the sewage from the air cylinder, delivering | 
it into a tail drain, and thence back into the high-level sewer, | 


of course, at a lower level. 


The air after use in the forcing | 


cylinder returns to the air cylinder as the sewage is drawn | 


out of the latter. There is, however, no exhaust of com- 
pressed air at ihe forcing cylinder. | The cycle of operations 
proceeds continuously and automatically. As long as sufficient 


Sewage is coming down from the higher level so long will the | 


lower-level sewage be continuously raised in batches, so to 
speak, and delivered into the high-level sewer. Of course, at 
Douglas points in the high-level sewers have been chosen 
Where the requisite conditions are always prevalent. The 
chgraving shows the various details so well that the fore- 
§0lng explanation will be readily understood. 
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tions is caused to deposit its dust against the sharp edges, 
and by the time it has passed through the whole length of 
the machine will have little or no solid material in suspen- 


The dust accumulates in the corrugations and falls into 
Here it is collected and 
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already been successfully adopted in flour mills. The prin- 


ciples involved in the design of the apparatus will be readily | slowly by any suitable means. 
A Aare the trunks by means | of inspecting one of these collectors at work in a flour mill at 


followed from the diagrams. 


discharged by the spiral conveyors, which are caused to revolve 
We have had an opportunity 


of which the dust-laden air is conveyed to the apparatus; B | Reading, where it is separating the dust from the hot air 
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THE KLEEN DUST COLLECTOR 


are circular corrugated plates round and against which the | given off from no less than twenty-five machines. Although 
air is caused to pass and impinge; C is the outlet chamber | this is a fairly severe test, the apparatus appears to do all that 
for the cleansed air; D D are settling chambers; EE worm | is expected of it, quite a considerable amount of flour, which 
conveyors for the dust; and F is the discharge spout by which | would otherwise be wasted, being collected. This flour, after 
the dust is collected. The dust-laden air is impelled by fans | being cleaned, is found to be quite equal to the main product of 

A Grant of £1000 per annum for five years to the funds | against the semi-circular vertical plates, some of which are | the mill. The machine is strongly built—the chief parts 
of the College of Science at Newcastle has been made by Messrs, | Corrugated on the outside and others on the inside. It will | being made of zinc—and is capable of many diverse 
é be understood that the air being driven into these corruga- | 


applications. 
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TEST OF A MODERN STEAM 
POWER PLANT.* 
By Mr. Epwarp G. HILLER. 

IN view of the interest excited at the present time by the com- 
petition of the gas engine and the steam turbine in power produc- 
tion, it is thought it would prove interesting to give to the Institu- 
tion the following particulars of the construction and test of a 
modern factory steam plant which has been designed with the object 
of obtaining good commercial economical results.. By commercial 
economical results is meant that the object in view was not simply 
to obtain an engine which would use the smallest number of pounds 
of steam per indicated horse-power per hour, but one which would, 
taking account of the a, maintenance, fuel, water, and other 
incidental expenses, produce the power required on the fly-wheel 
at the lowest total cost for steam plant. 

This plant has now been running for about twelve months at the 
mills of the Bessbrook Spinning C ompany, Sperrie Co. Armagh, 
and is illustrated on page 119—Figs. 1, 2, 3, and 4. The specifica- 
tions and general design of the plant were be becent by the consulta- 
tive branch of the National Boiler and General Insurance Company, 
under the direction of the author, and the supervision of the con- 
struction of the engine was carried out by the staff of the company. 

The alterations at the Bessbrook Mills are an interesting example 
of the advantage of converting a group of old mills, driven by 
separate and independent steam engines, to a method of driving 
from a central station with more modern and economical plant. 

In the case of the Bessbrook Mills, the buildings formed three 
sides of a quadrangle, with one wing forming an extensive weaving 
shed, driven previously by a separate horizontal cross compound 

tandem engine with horizontal air pump. The other wing was 
driven by bevel gearing from the main block. The main block 
itself consisted of two mills placed end to end, with each portion 
driven by separate engine. One of these engines was an old pair 
of beam engines, and the other engines were a pair of double 
tandem compound horizontal engines. The three engines drove by 
gearing, there being altogether three upright shafts and three sets 
of horizontal second motion shafts. 

The most suitable site for the new engine was on the side of the 
mill furthest from the present boiler-house, and consequently an 
exceptionally long steam pipe range was necessary. Due account 
had to be taken of the high price of coal at Bessbrook—which may 
be taken approximately at 16s. per ton—the necessity for avoiding 
breakdowns, the isolated position of the mills in the country, and 
their distance from any large engineering centre, where, in the 
the event of breakdown, skilled workmen could be readily 
obtained. 

It was decided to have ample power in order to allow for any 
subsequent extensions. The engines were therefore constructed 
to develop, if necessary, under regular work, at least 1500 indicated 
horse-power without material falling off in economy, 

The plant consists of three Lancashire boilers, 8ft. by 30ft. at 
160 Ib., two boilers being required for the load, the other being a 
spare ; one Green’s fuel economiser, 224 Pipes ; three Musgrave and 
Dixon superheaters, one to each boiler, 217 square feet heating 
surface each ; a 10in. main-range steam 'pipe ; a range of din. feed 
ranges ; one weir feed pump (stand-by); and one 1200 indicated 
horse-power cross compound engine, 25in. and 52in. cylinders by 
5ft. stroke, working at 65 revolutions. 

The feed-water for the boilers is taken from the discharge of the 
jet condenser ; it is then pumped into the economiser and passed 
through it into the boilers. The steam passes from each boiler 
through the superheater in the down-take flue at the back of the 
boiler, and thence to the main steam range, by which it reaches the 
engine, 

The three boilers are of the standard Lancashire type, and are 
provided with the usual ffttings. Two of the boilers are sufficient 
for the load. The boilers have the ordinary furnace fronts and 
are hand fired. Poulton’s blocks were used for the setting. The 
tops of the boilers and the front end plates are covered with 
magnesia composition ; in addition, the boiler fronts are protected 
by blue planished steel casings. 

The superheaters are of the Musgrave and Dixon type. One is 
placed behind each boiler, and is traversed by the fiue gases imme- 
diately on leaving the furnace tubes. Each superheater consists of 
35 U-tubes of solid drawn steel, arranged in parallel; the tubes 
are 1,%;in. outside diameter, and about l5ft. total length. The 
heating surface is 217 square feet, and the area of the passage for 
the steam is equivalent to that of a 7#in. diameter pipe. The tube 
plate, 1jin. thick, is made of mild steel, while the top box is of cast 
steel. Thermometer pockets are arranged before and after the 
superheater. 

The steam-pipe range is of mild steel, and 10in. diameter. The 
total length of the 10in. piping is about 145ft., and next to the 
engine there is about 10ft. of 9in. diameter piping. A drop leg, of 
2lin. internal diameter and 4ft. 6in. high, is fitted immediately 
before the main engine stop valve, and the pipes are arranged with 
a fall from the boilers to this point. The straight lengths are lap- 
welded, and the bends, tees, and elbows are of cast steel. 

The economisers are of the ordinary ‘“‘ Green” type. The water 
rises through all the vertical pipes; these are arranged in three 
groups of 64, 96, and 64 = total, 224 pipes. 

For boiler feeding and manufacturing purposes when the main 
engine is at rest, a Weir feed pump has been erected. The pump 
is of the well-known type, single-cylinder, double-acting vertical, 
and has a capacity of 4000 gallons per hour, at a speed of twelve 

ouble strokes to the minute. The steam cylinder is 9in. diameter, 
and the water cylinder 7in. diameter, and both strokes are 2lin. 
This feed pump was used for feeding during the tests. 

The engine cylinders are unjacketed. The high-pressure 
cylinder is supplied with superheated steam, and a re-heater is 
fitted to heat the low-pressure cylinder steam ‘supply. The steam 
used for re-heating purposes is taken by a separate 3in. branch 
from the main steam pipe, and arrangements are made to pass the 
hot water of condensation to the feed supply of the boilers. Two 
Edwards air pumps, each 26in, diameter by 18in. stroke, are worked 
off the tail-rod of the high-pressure piston. The fly-wheel, 20ft. 
diameter, is grooved for thirty-six 1jin. ropes, and the power is 
transmitted direct from the engine to the various floors of the mill. 

The cylindersare unjacketed—Fig. 5. They are covered on the 
barrels and covers with magnesia heat non-conducting composition 
not less than 2hin. thick, and the whole covered with planished 
steel secured by screws. The inner surfaces of the cylinder and 
covers are machined smooth and polished. The steam and exhaust 
valve chambers are cast with the cylinders, and are placed beneath 
the cylinder at each end. 

The valves are of the Corliss type, arranged so that the cut-off 
in the high-pressure cylinder is controlled by the governor. The 
cut-off in the low-pressure cylinder is adjustable by hand. Floating 
metallic packing is used for the piston-rod glands, 

The piston-rods in both cylinders are prolonged to back slides, 
which are so arranged as not to interfere in any way with the 
removal of the back covers of the cylinders, The pistons are 
Macbeth’s patent—Fi ig. 6—with white metal anti-friction shoes, 
and Ramsbottom spring rings, which extend three-fourths of the 
circumference only. 

The double fly-wheel is built in two sections, with eight arms 
and eight segments each. Along the front of. the fly-wheel is 
arranged a bar, which is connected by levers to a bell, so that, 
should any rope begin to fray or over-ride, it will come in contact 
with this bar, and so ring the bell to alarm the attendant. 

The governing of the engine is effected by an ordinary high- 
speed centrifugal loaded governor, assisted by a supplementary 
governor. The load on the main governor partly consists of a 
weight secured to the end of a screwed lever. The sensitive 
supplementary governor, at the slightest change from middle 
position, can, by means of gearing, slowly screw this lever and its 
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balance ball outwards or inwards if the engine varies from the | 
desired mean speed, and this action takes place quite independently | 


of any quicker movement of the main governors. In this way, 


while the prompt action of the main governor is not affected, nor | 


the length of the governor-rods altered, as in some arrangements, 


it is possible to secure an almost dead mean speed irrespective of | 


permanent load changes, vacuum variations, or boiler-pressure 
fluctuations. Without this device, the main governors would have 
to run in a different plane, and, consequently, at a different engine 
speed for each change in the cut-off point. Special devices are 
provided to prevent the supplementary governor being injured by 
over-screwing. A suitable knock-off gear is also provided. 

The re-heater between the cylinders is of the tubular type, with 


boiler steam outside the tubes and low-pressure steam inside the | 
| tion and lagging, resulting in low radiation losses, in low builer. 


tubes. It consists of an outer shell, 3ft. llin. internal diameter, 


and 8ft. long, and two tube plates with 101 tubes 2hin. internal | 


en On the underside of the re-heater shell is fitted a drain 
»0ttle, 
suction side of the boiler feed pump. The shell, 
and the tubes are made from Siemens-Martin mild steel. 
re-heater is covered with heat non-conducting composition. 

Both cylinders are fitted with large sight-feed lubricators having 
three deliveries, which are fed from two mechanical pumps, and in 
addition to these, with a large non-automatic brass hand-pump 
flushing lubricator. The main bearing pedestal caps are each 
fitted with an oil pump and an oil box with t sieves, through which 
the oil is filtered after being pumped from the crank race. A 
centrifugal oiler of the banjo type is attached to each crank, and 
is supplied with a sight-feed arrangement. 
lubricated at each end of the cylinder with the ordinary continuous 
lubricator depending on capillary attraction. 

The main bearings are all lined with magnolia metal. 

A large vessel w 


This 


from which the water of condensation is carried to the | 
the tube plates, | 


| on the previous day, with the exception, of course, that ther: 
| no water from the reheater to be measured, but the drainage from 


The piston-rods are | 
steam per horse-power per hour more than with the dbaater: in 


| use of the reheater, as against this must be set the steam use: 
was fitted in the low-pressure exhaust pipe in | heating up after stopping times the extra mass of the reh« 


a 
The economy of the complete plant is given as follows : 


First test. Second test, 
Total heat value of fuel fired in boilers 

per minute . . 
Heat equivalent per’ minute of I.H.P. 

developetl 41,641 
Percentage of heat utilised in I.H.P, 13-18 
Coal fired per 1.H.P. per hour = 1-48 


Amongst the details of the design of the engine which have con. 
tributed toan excellent result may be mentioned the reduction of 
the internal clearances and internal cooling surfaces, turning and 


815,995 £05,779 
41,347 
18-53 
1-44 


| polishing the piston and cover surfaces internally, and careful 


covering of the cylinders and pipes and heated parts with composi. 


house temperature, and low engine-house temperature. No doubt 
also the steam-tightness of the pistons and valves has contributed 
largely to the economic results. After the engine had been started, 
and before the test, the valves, cylinders, and pistons were 
examined, and all the wearing surfaces of these parts were found 


| to be in beautiful condition, and all practically steam-tight. 


With a view to the determination of the economic value of the 
reheater, a test was run on June 12th with the reheater not in use, 
Measurements were made in exactly the same way as in the tests 
was 


the pipes between the cylinders which acted as a receiver was 
collected and weighed. 

The results show that there was a consumption of 0-51 |b, of 
the 


This does not represent the saving of steam effected by 
d . 


use, 


over that of the usual conne im 
pipes 
{t is calculated, after making all 





due allowances, that the coal saving 
effected per year, assuming that the 
engine works with the same load as 
at the test, is about 67 tons. The 
engine was, however, designed fur a 











load of 1200 horse-power. Calculated 
on this basis, the saving effected per 
year is about 85 tons. The price of 
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Fig. 5—SECTION OF CYLINDER 


order to separate as much oil as possible from the exhaust steam. 
This vessel has not been successful. 

The paper then goes on to describe in detail the arrangements 
for testing. These were normal, and it is not necessary to repro- 
duce the particulars. 

The general deductions drawn from the test as regards boiler 
performance are given in the following table :— 


Deductions. 
Morning. Afternoon, 


492 


Heat transmitted per square foot of heating 
Edy. O05 


surface per hour, B. 

Weight of fuel fired per ee “foot of grate 
per hour, Ib. 

Weight of dried fuel ‘per ‘square foot of gre ate 
per hour, Ib. 

Weight evaporated and superheated per ‘Tb, of 
fuel as fired, lb... . 

Equivalent evaporation from ‘and at 212 “deg. 
per Ib, of fuel as fired, 

Water evaporated and a Ra uted ‘per ‘Ib. of 
dried fuel, Ib... 

Equivalent evaporation from and at 212 deg. 
per lb. of dried fuel, Ib. .. 

Equivalent evaporation ‘od Ib. of carbon’ valu le 
of dried fuel from and at 212 deg. F., - 

Weight of feed evaporated from and at ae yy 
Fah. per square foot of ones surface per 
hour, Ib. + oe Ses 

Air used | per Ib. of dried fuel, Ib... 

— of air used to air theoretically “required, 


18-523 


29.6 
ai 


2-81 
Notsg.—The specific heat of superheated steam ian been taken at 0-6 
vide, Bach, in Zeitschrift des Vereines deutscher Ingenieuvre, 1902, p. 729. 


Concerning the economiser, the following deductions have been 
drawn :— 


Deductions. 

Morning. Afternoon. 

Heat transmitted per square foot of hed wns 
surface of economiser per hour B.T. 

Efficiency of boilers, economiser and super: 

heater combined. . ve ek ges. yes 


968 §99 


71-3 73-69 
For the engine the steals figures give the heat account and 
deductions :— 


Heat Account (from 32 deg. Fah.) in British Thermal Cnits. 


B.Th.U. 

Heat equivalent of indi- | 
cated horse-power, per 
min. 7 

Heat leaving engine in 
reheater jacket drain, 
per min. . 

Heat leaving engine in 
exhaust steain and 
balance of heat ac- | | 
count, per min... ..| 184,153 | 80-82! 183,336 | 80-78] 192,850 | 82-27 

Gross heat supply enter- | } 
ing engine, per min../ 227,850 | 100 | 226,950 100 | 234,420 | 100 


j 


| P.c. | B.Th.U.| P.c. | B.Th.U.| Pic. 


Ll 





41,641 | 18-28] 41,347 


| 
2,056 | 0-9} 2,267 | 








Deductions (reckoned from Exhaust Te iemparture, ) 


No. of test. 





First. Second. Third. 





222-95 
19-02 


217-15 
19-53 


216-85 
19-56 


Heat ag we minute per 1.H.P., 
B.Th. we 


Thermal efficien y; per cent. 

Heat theoretically required per minute 
by standard — (Rankine eyele),| 
|. eee a eee ne 

Efficiency ratio 

Pounds of steam used per LHP. per 
hour a 

Making allowance for the heat available! 
for supply to boiler in the hot drainage 
water from the reheater the pounds of 
steam used per I.H.P. perhour .. =| 


153-2 
0-667 


151-8 152- 
0-700 0-7 


11-10 11-3 11-59 


11-02 11-146 11-59 





Norg.——In all the above calculations the specific heat of the superheated 
steam has been taken at0-6. The author gives, however, some additiona | 
figures for comparison with the specific heat taken at 0-48 as recom: 
mended in the code of the Institution of Civil Engineers. 


Steam Supply 


coal at the mill is 16s. per ton, 
that the annual saving will be about 
£70 with the load at 1200 horse- 
power, 

The cost of the reheater over that 
of the usual connecting pipe between 
the cylinders, taking Fito account 
the extra cost of carriage and erec- 
tion of the reheater, is estimated by 
the makers at £226. The above 
savings therefore represent the 
annual return on the initial cost 
of 24 per cent. when the engine is 
working at 980 horse-power, and of 

30 per cent. when the engine is working at the power for which 
it Is designed. Allowing 124 per cent. for interest on the 
capital, depreciation of plant and attention, the respective annual 
savings are £25 and £40 per annum. 

It is interesting to note the alteration in the distribution of 
power between the two cylinders with the reheater in use and out 
of use. When the engine was working with steam in the reheater, 
the power in the high-pressure cylinder exceeded that in the low- 
pressure by about 17 horse-power. On the subsequent test, with 
the reheater out of use, the high-pressure cylinder developed 
about 103 horse-power more than the low-pressure cylinder, being 
about 44 horse-power increase onits previous load. Supposing the 
high-pressure cut-off to remain the same with the reheater as 
without the reheater, then, under the latter condition, owing to 
condensation there is a less quantity of steam passing through the 
low-pressure cylinder and a lower power developed in that cylinder 
than with the reheater. Thus one direct result of the use of the 
reheater is a substantial increase in the available power of the 
engine. 

The superheat which the steam receives as it passes through th 
reheater on its way to the low-pressure cylinder reduces the initial 
condensation in the cylinder. The temperature of the steam just 
before entering the low-pressure cylinder was 297 deg., a super- 
heat of 61deg., and from the indicator diagrams it appears that 
the steam was 11 per cent. wet at the point of cut-off. The results 
obtained from this reheater are compared below with those from 
another engine—19,;in. and 38in, by 4ft. stroke, 80 revolutions, 


8 





Fig. 6—-SECTION OF PISTON 


indicated horse-power 518—also constructed to the National Boile 
Insurance Company’s specification and supervision. The * s 
relating to this engine are given under column A below : 
in Engine-room to High-pressure € tylinder and 
Reheater, 
Bessbrook 
A Engine. 
First test. 
154-5 
467 
9 


Bessbrook 
Engine. 
Second test. 
156 
449 
81 


Gauge pressure per sq. in., Ib. .. 107-5 
Temperature of steam, deg. Fah. 385 
Superheat,deg. Fah. .. .. .. 43 


Steam Passing Strom the ‘Highp essure to Low-pressure Cylinder, 
Weight per hour, lb. as 6574 10,360 . 10,355 
Pressure in receiver, lb. per 

sq-in. . 5 
Temperatures of steam entering 
and leaving rehcater, deg. Fah 
Rise in temperature, "deg. Fah. 


Reheater, 
used ied 


8-6... 8- 


227 & 
30 


257 .. 239 & 297. 


239 & 207 
58 58 


Weight of steam 
hour, lb. 
Heating surface, sq. ea 
Heating surface per Ib. of steam 
passing ia heamee per 
hour, sq. ft.. ‘oe ops 0-046 
A large cast iron vessel, 5ft. internal diameter, 8ft. high, was 
fixed in the exhaust pipe between the low-pressure cylinder and 
the condenser as a grease separator. The exhaust steam from the 
low-pressure cylinder enters the top of this vessel in a downward 
direction, and afterwards passes off through a side branch to the 
condenser. The interior of this vessel was made perfectly plain, 
and the general object was to reduce the velocity of the exhaust 
steam to such an extent as to permit the steam to deposit at the 
bottom of the vessel all entrained water and oil. In previous cases 
considerable success had been achieved with grease separators of 
this class, and on the whole the experience of the company had 
been somewhat more favourable to low-velocity grease separator: 
without baffle plates than to types fitted with a number of baffle 
plates. In this case, however, the grease separator failed to fulfil 
the object aimed at, no water or oil being found in the bottom of 
the vessel after weeks of work, the sides of the grease separatcr 


56 
600 


541 
600 


496 
300 


0-058 0-058 
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being quite dry and free from grease when rubbed with the hand. 

Several experiments were made with a view to finding out the 

cause of this unusual state of affairs. It was thought at the time 
that the high vacuum had much todo with the inefficiency of the 
vessel by reason of the greatly increased volume of the exhaust 
steam. For instance, at 3 1b. absolute pressure, the volume of.1 lb. 
of steam is approximately 117 cubic feet. At 2b. absolute pres- 
sure the volume is increased to 172 cubic feet. At 1 lb, absolute 
pressure the volume is about 330 cubic feet. It is obvious, there- 
fore, that if the grease separator is designed to give a certain 
desired steam velocity at the ordinary vacua obtained usually with 
mill engines, the anticipated results may not be achieved if the 
vacuum should turn out to be exceptionally good, and as a conse- 
quence the steam velocity be more than doubled. _ The possibility 
of this occurring was realised when the plant was designed, and in 
consequence the separating vessel was made of large size. The 
good vacuum, however, gave exceptionally high steam velocities, 
and it was felt that this caused the failure of the grease separator. 
Working on this assumptivn, several experiments were made with 
areduced vacuum. In one series of experiments the vacuum was 
reduced by opening the low-pressure indicator cocks and admit- 
ting air to the condenser; in another set of experiments the vacuum 
was reduced by limiting the supply of injection water until the 
overflow temperature was about 120 deg. to 130deg. In gach case 
the back pressure was increased to about 3lb. per square inch. 
Under these circumstances, the grease separator began to work, 
and the ejector pump discharged a quantity of greasy water and 
oil, 
Under these circumstances it is now proposed to fit the grease 
separator with an internal coil in order that the heat of the exhaust 
steam may give a supply of pure warm water for manufacturing 
purposes, 

The engine commenced working on March 7th, 1903. At that 
time the steam pipes and boilers were uncovered and many details 
were still unfinished. It was not until the week commencing June 
13th that all the pipes, cylinders, boilers, &c., were fully covered. 
During this period of fifteen weeks the average weekly coal con- 
sumption was 47-2 tons. This coal was the total coal used by the 
power plant for driving the mills 55 hours per week, including all 
coal used at nights for banking purposes, for raising steam in the 
morning, and for raising steam at the week-end ready for Monday 
morning. At the week-end the firm’s practice is to draw the fires 
from the furnaces at noon on Saturday and to relight them during 
the early hours of Monday morning. The whole plant, therefore, 
cools down during the week-end. After June 13th normal condi- 
tions obtained and the average weekly coal consumption for the 
quarter following, namely, from the week ending June 20th to the 
week ending September 26th, a period of fourteen working weeks, 
was 42-2 tons. This total weekly coal consumption agrees well 
with the results of the tests as follows :— 

Tons. 
Total coal used by engine for driving load during 55 hours 
per week at 1-48 Ib. per L.H.P. per hour, and 981 horse- 
power as per test results .. .. .. .. «2 -. «. «- 85-6 
ESE 55. et niet as OS one cee! ue ae ee Let ee 
42-2 

The amount of banking coal, in view of the fact that the firm 
let the fires out entirely at the week-end, is not excessive. In this 
connection it should be noted that the total weight of the steam- 
heated parts of the engine, and including the main steam range, is 
about 38 tons, and the heat required to bring this weight of metal 
from 50 deg. Fah. up to the —— working temperatures is 
approximately equivalent to 350 1b. of coal at the rate of evapora- 
tion during the test. 

The engine is started and stopped three times per day, and, 
consequently, the starting and stopping losses occur seventeen 
times per week. On eleven of these occasions the engine is par- 
tially cooled down, on five occasions the cooling down is moderately 
complete, and at the week-end the engine becomes nearly cold. 
Assuming, therefore, that the average loss is 260 1b. of coal at each 
stop, the total weekly loss would be equivalent to 2 tons, thus 
leaving about 44 tons for the boiler-house losses in respect of the 
boilers,“ economiser, steam and feed pipes in boiler-house, flue 
gases, &c. 

The paper contains what is seldom published, namely, the 
capital costs of plant and annual running charges. 

The contract for all the engineering work was let in one sum to 
the general contractors, but the sub-division of the cost of each 
section is about as follows :— 


£ 

Engine, complete, 25in and 52in. x 5ft. cylinders .. .. 5875 
wares mumiere, ee, SO ws os nw ce ee os es: ov BBD 
Steam and feed pipes, pumps and valves. .. .. .. .. 865 
Ecuonomisers, 224 pipes with details .. .. 2. .. 2. 2. ©6896 
Taree superheaters, with cast steel boxes .. .. .. .. 852 
Sundries and travellingcrane .. .. .. .. .. «2 «. 382 

£9660 

In addition to the above, the mill gearing alterations cost about 
£2740. This formed a large proportion of the total cost, but the 
subsequent running of the whole of the shafting under the smooth 
steady rope drive has been found of the greatest advantage in the 
mill, and to be well worth the additional expenditure which was 
necessary to secure this result. 

The cost of the substantial granite engine-house the firm pre- 
ferred to erect, with the new rope race walls and the boiler-house 
alterations, was about £5000. The total gross cost of the new 
scheme, therefore, including a bonus paid to the engine builders, 
may be taken as about £18,000. 

A careful examination by the firm of their subsequent annual 
running charges and other items affected by the alterations has 
shown a decrease per annum of about £3000. 

This large reduction sufficiently shows that the new plant was 
well justified, but it may be interesting to note that this gain is 
= solely due to coai saving, but to other important items as 
oliows :— 


Coal reduction in the H.P. and L.P. batteries of 
boiler due to the change, 2000 tons at 16s. .. .. 1,600 
Reduced labour in boiler-house.. .. .. .. .. . 75 
Reduced labour in repairing old gearing .. .. .. 150 
Reduced oil and stores, one engine instead of three .. 155 
Reduced charges for wheels and breakages, &c... .. 250 
Estimated value of steadier turning in shed an 
factory pie: gn bale GL Lee ea eee ae ae 
Value of floor space, due to vacant engine-houses to 
DE AMO Ter en Os os a “on ess se ee 0s 


670 
100 


Gross gain perannum .. .. .. 3,000 


Analysis of Runn ing Costs per 1.H.P. hour. 2800 Working Hours 
per Year, 1000 H.P. 
Annual Pence cost per 
cost. meee hour. 


x 

Coal for engine and banking, 2000 tons 

Obie oo cc ak os Sw oe as RO ee 
NONE TONE ic bcc oo: se 120 .. 0-0103 
Engine-house and rope racc labour... 120 .. 0-0103 
Oil and stores for all plant and rope race 110 .> 0.0004 
Upkeep and minor repairs and insurance 110 .. 0-0005 
PPE BEWO™ fas ee Yoel oe? te. Se ee _ —_ 


2,060 0-1765 
At 1000 horse-power—cost per indicated horse-power per annum 
“3 


£2. 

If coal had been at 8s. a ton, as in many places in England, then 
the total costs would be £1260 per annum, or 0-108d. per indicated 
- tial hour, or cost per: indicated horse-power per annum 

v3. 








No dividends weve paid last year on 44 per cent. of the 
total capital stock of the United States railways, 





INTERNATIONAL CUP FOR MOTOR 
BOATS. 


WE give below a list of the boats which have been entered 
for the British International Cup Race for Motor Boats, which 
will take place at Ryde on the 30th inst. This cup is held at 
present by this country, and is competed for on practically the 
same lines asthe Gordon Bennett Cup for motor cars. It will be 
seen that five boats are entered to represent this country, and 
that two foreign countries are challenging; the race should, 


therefore, produce a keen contest. 

Z Fuel 
Length. motive 

’ power. 


Horse 


Name of competitor. power, 


No. Country. 

England .. 8. F. Edge, Limited .. .. 5: B5ft. Petrol 

i or E. Hutton, Limited tee 5 0-95ft. = 
John I, Thornycroft and Co. 2 . “a 
» .. Lord Howard de Walden .. 15 " ” 
France .. M.A,Clement.. .. .. . 8 ” 

” ee ee ee ae Ts 9. 3ft. Steam 

*9 -. Richard Brasier .. .. « §& 30ft. 2jin. Petrol 
U.S.A. .. Skithand Mabley .. .. .. 150 39ft.10jin. ,, 

The race is being. organised by the Automobile Club of 
Great Britain and Ireland as the trustees for the cup, the 
management being in the hands of the Marine Motor Com- 
mittee of that Club. 

Eliminating trials will be run to-day, and on Saturday there 
will be in all five heats, the first starting at 11.30, and the 
final at 1.30. The course is from the pier round mark boats 
near Old Castle Point and back, a distance of about 7°7 
knots. 


” 








PEARSON v. GREAT WESTERN RAILWAY 
COMPANY. 


IN this case, which recently came before the Divisional Court, the 
clauses in a contract entered into between a railway company and 
a firm of contractors came up for consideration. As the case is of 
a technical character, and is therefore not likely to be reported in 
the law reports, the following note of the points decided may be 
found useful. It is to be observed that the case came before the 
Divisional Court as stated by an arbitrator who was invoking the 
consultative jurisdiction of the Court. He required guidance upon 
certain points, which have been answered by their lordships. 

By a contract dated October 21st, 1897, Messrs. S. Pearson and 
Son, Limited, undertook to construct for the Great Western Rail- 
way Company a line between Wootton Bassett and the Severn 
Tunnel Railway, near Patchway, and branches in connection 
therewith, being a total length of about 334 miles. The con- 
tractors undertook to do the work in question for £986,084 5s, 2d. 
It was found, however, that owing to a variety of causes the 
execution of the work cost the contractors a much larger sum. 
The company having refused to admit liability, the matters in 
dispute were referred to arbitration in accordance with a clause 
contained in the contract. In the course of the arbitration pro- 
ceedings certain questions arose as to the admissibility of evidence 
tendered before the arbitrator—Sir Benjamin Baker—on behalf of 
the contractors, These questions were referred to the Divisional 
Court in the form of a special case stated by the arbitrator. Mr. 
Moulton, K.C., and Mr. Hutchinson appeared for the contractors ; 
Mr. Cripps, K.C., Mr. Asquith, K.C., and Mr. Kennedy for the 
railway company. 

The works involved, inter a/:a, the making of cuttings and embank- 
ments, and the excavation of certain tunnels. The following is an 
abstract of the more important provisions of the contract. 

By Clause 6 the contractor was bound to inform himself of the 
nature of the soil and all contingencies which should in any way 
influence his tender. By Clause 24 it was stated that the schedule 
of quantities was approximate only ; that the contractor was to 
be paid from time to time on the drawings of the engineer ; and 
that he was bound to inquire into the means of access to the work. 
Clause 95 provided that cuttings and embankments should be 
formed in accordance with the cross sections and the specification. 
It also provided that cuttings should not be less steep than was 
provided by the drawings. 

Clause 97 read as follows :—‘‘ All the dimensions given and the 
forms shown on the drawings are those to which the cuttings and 
embankments must be ultimately formed after they have been 
completed and become consolidated, and no earthwork will be con- 
sidered as ‘formed,’ and no payments will be made—or, if made, 
they may be subsequently deducted—on account of any earthwork 
in which the necessary allowance for settlement or any other pre- 
cautionary or preliminary measures shall have been neglected.” 

Clause 98 :—‘‘ The forming of the surface, trimming of slopes, 
cutting of side grips and cross drains, &c., are contingent works, 
the value of which is included in the price for the earthwork.” 
And with regard to the embankment, it was provided in Clause 101 
that :—‘* The embankments shall be formed according to the cross 
sections or to such other forms and dimensions as the engineer 
may direct, and the price for the embankment is also to include 
the forming of the cross drains, surface, and the trimming of the 
slopes.” And in Clause 103, that ‘* No allowance will be made 
for any subsidence or slips of embankments beyond the required 
cross section, unless such subsidences or slips shall have occurred 
from causes not within the contractor’s control, in which case the 
net increase of earthwork shali be measured and paid for.” The 
earthwork price given in the schedule was to include ‘‘all lands, 
forming into embankments, trimming slopes, forming side grips in 
cuttings and cross drains, and all contingencies, as specified.” 

Contingencies.—Payments will be made upon the net quantities 
contained in the works when completed, as specified. 

Earthirork.—The prices for excavation are to include all leads, 
forming into embankments, trimming slopes, forming side grips in 
cutting and cross drains, and all contingencies, as specified. 

Tunnel No, 3,—Excavation for tunnel measured to back of 
brickwork, including all timbering, pumping, and other con- 
tingencies. 

The Lord Chief Justice, after drawing attention to the material 
clauses in the contract, continued :—It was stated by Mr. Moulton 
that the engineer, instead of leaving the contractor to form the 
slopes of his embankments at the angles specified in the contract 
drawings, or at some other definite angle of slope fixed beforehand 
by the engineer, directed the contractor to form the slopes at a 
certain angle, in order to ascertain whether the slopes would stand 
at that angle, and then, on finding that they would not stand, 
directed him to tip further soil until the angles of the slopes were 
such that they ceased to subside orslip. It was suggested that this 
mode of construction was what was called ‘‘ experimental,” that it 
was not the forming of embankments within the meaning of the 
contract or specifications, and, to quote the special case, ‘‘ That 
such experimental work, with its attendant risks and the disor- 
ganisation of programme caused thereby, was different from what 
is understood by engineers as forming into embankments.” It was 
contended on behalf of the company that the embankment so 
formed was the work in terms contemplated by the contract ; that 
the directions given by the engineer were in accordance with his 
powers under the contract ; that the schedule price applied, and 
there was no ground for the extra payment. This, as we understand 
it, was the question which is intended to be raised as a preliminary 
question by the order of the Court of Appeal. We do not propose 
todeal with the particular matters mentioned in the last-mentioned 
paragraphs ; they do not, in our opinion, relate to the main conten- 
tion raised between the parties, and, as we pointed out in the 
course of the argument, it is not possible to decide, as a preliminary 
point, questions of such a character, or to say that they may not 





justify the specific contention before the arbitrator with regard to 
subordinate matters of claim independent of the main question 
raised for our consideration. 1t was distinctly agreed by 
the counsel for the contractors and for the railway company that it 
was to be taken that the orders with regard to the slopes given by 
the engineer were given by him as engineer by virtue of his 
authority under the contract, that they were given in the course 
of construction of the embankments, and were experimental in this 
sense only—that they were carrivd out in order to ascertain at 
what slope the embankment which was in course of construction 
would stand. 

In considering the questions arising on these items it is necessary 
to refer to certain specific conditions given in the specification 
under the head of ‘‘ Earthworks.” The price for tipping and 
forming embankments was not the subject of a separate item in 
the schedule ; all such work was included under the general price 
for earthwork, and accordingly Clause 88, under the head of 
‘* Earthworks,” was in the following words :—‘ ‘ Earthworks,’ 
Under this term is included all excavations and embankments and 
surface forming, whatever may be the materials and whether the 
same may be required for the line of railway, or for the diversion 
or forming of streams, watercourses, roads, bridge approaches, or 
works connected therewith, the preparation of the seats of 
embankments, and all other works contingent upon or relating 
to excavations and embankments as required by the nature of the 
contract, and as described in this specitication and shown on the 
drawings.” Clauses 95, 97, and 98, which have an important 
bearing upon the question, are in the following terms [lis 
Lordship here referred to these clauses as above set out, and con- 
tinued | :— 

Upon the substantial question raised by the contractors as the 
claim was presented at the time the case was before the Court 
of Appeal, we are of opinion that there is no ground for alleging 
that the work which was done was different from that which was 
contemplated by the contract. The earth was excavated or dug 
from its position, was led away, and tipped to form embank- 
ments. The engineer, in the execution of his powers, ordered 
the embankments to be formed with certain slopes and in a 
certain way. No claim was made or could be made in this 
arbitration against the company or the engineer for negligence 
or want of skill on the part of the engineer. We are, therefore, 
of opinion that if the work was carried out in accordance with 
orders given by the engineer under Clauses 27, 95, and other 
clauses of the specification in accordance with the usual and 
recognised methods of engineering practice, there is nothing to 
justify the allegation that the schedule price of 1s. 9d. was not 
applicable. 

We have now to consider the question whether the contractors 
are entitled to anything in respect of the tunnel proving to be 
wet. 

In order to appreciate the arguments on either side, attention 
must be called to one or two other passages of the contract and 
specification in addition to those already cited. Clause 208 
provides that ‘‘The contractor must provide efficient 
means for pumping and for raising the materials, and sufficient 
power, whether by horses or otherwise, to work all the machinery 
required for these or other purposes connected with the execu- 
tion of the tunnel, of the sufticiency of all which means the 
engineer is to be the sole judge.” And Clause 213: ‘‘ Wherever 
streams of water occur, channel drains must be formed and left 
behind the walls and be provided with outlets at the level of 
the line of rails, and the contractor must use any other means 
which the engineer may direct to prevent any water from 
loosening the ground or injuring the work.” 

At the head of the schedule approximate prices it is provided 
that the prices, excavation, and tunnel excavation include all 
timbering, pumping, and all contingencies, In our opinion this 
clause, coupled with Clause 6, cited at the commencement of our 
judgment, does throw upon the contractor the expense of dealing, 
under the orders of the engineer, with water which may be 
found in the course of the construction of the tunnel, and the 
mere existence of water is not of itself sufficient to entitle the 
contractors to reopen the schedule price in respect of work done, 
shown upon the drawings, or described in the specification. 
There is, however, one aspect of the case in which some part 
of the evidence sought to be given by the contractors under 
items 10 to 12, which amounts to a very large sum of money, 
may be admissible, if upon the evidence given before the arbi- 
trator, or in his opinion, the contract, specification, and drawings 
specify a particular description of tunnel; and if the tunnel 
actually constructed was proved to be, in the opinion of the 
arbitrator, a tunnel essentially different in character and 
description—if, in other words, the works actually carried 
out would not be understood by the engineer or contractor as 
being included in the work specified—the arbitrator might be 
justified in departing from the schedule prices. We are wholly un- 
able to say whether the distinction between what is called a 
dry and wet tunnel in paragraph (¢) of Clause 32 of the case is well 
understood, and whether the tunnel, as specified in the contract, 
falls within one class or the other. We think it right to repeat 
that if the works are the same as those which the contractor 
had contracted to execute, the mere fact that more water was 
discovered, and had to be dealt with, than he expected, would, 
of itself, form no ground for increasing the schedule price. 








NAVAL ENGINEER CADETS. 


THE Lords Commissioners of the Admiralty announce that at 
the examinations for the entry of engineer cadets in the Royal 
Navy, to be held in March, 1905, and March, 1906, the following 
changes will be introduced :— 

In lieu of appointing as engineer cadets to the Royal 
Naval Engineering College a given number of successful candi- 
dates immediately on qualifying at the competition, a larger 
number of candidates than are required to fill vacancies in the 
list of engineer officers will be selected for study at the college, to 
which they will be appointed as probationary engineer cadets, and 
commissions will be offered to these candidates in the order in 
which they stand at the end of their fourth year of training. 
About twice as many candidates will be entered in the college as 
there will be vacancies to be filled. Candidates joining the college 
on the new terms will not be under any obligation to enter his 
Majesty’s service on completion of their training. 

Those candidates who do not obtain commissions in the Navy 
will be required to leave the college at the termination of four 
years’ training, unless special permission be given them to remain 
for a further term. 

Students who are admitted to the college will have the 
opportunity of competing for a certain number of vacancies in the 
corps of naval constructors, as well as for places in the Naval 
Engineering Service. 

The fees payable during the college course will be at the rate of 
£75 a year, except in the case of a limited number of candidates 
who take the highest places in the competitive list for entrance, 
for whom the fees will be £40 only. The fees will be payable to 
the cashier of his Majesty’s Dockyard, Devonport, in Eons equal 
instalments, viz., on Jentdey Ist, May Ist, pa athe Ist. 

The subjects of examination, the limits of age for competition, 
and the general rules as to entry, will remain the same as in recent 
examinations for engineer cadetships, 








Contract.—The City of Birmingham Tramways Company, 
Limited, has placed with the Diesel Engine Company, Limited, of 
London, a repeat order for two Diesel engines, each of 160 brake 
horse-power, 
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MANCHESTER ASSOCIATION OF ENGINEERS. 
Tne Manchester Engineers’ Association visited the British 
‘'homson-Houston’s works at Rugby on Thursday, the 21st inst. 
The works are within easy walking distance of Rugby Statio2, and 
the visitors were received by Mr. W. J. Larke on behalf of the 
Thomson-Houston Company, and in convenient detachments were 
placed under the charge of various conductors, who gave the 
fullest explanations at various points in the progress through- 
out the works, On the way one noticed that sidings ran from the 
London and North-Western and Midland Railway lines, and here 
was an object lesson showing how the raw material can be received 
and the finished product loaded directly on to trucks without 
rehauling. The machine shop had naturally the greatest attrac- 
tion for the visitors, It is a spacious building, thoroughly well 
lighted, with 70,700 square feet of floor space. At the time of the 
visit, switchboards were in the course ot manufacture for various 
corporations and authorities throughout the country. The 
machinery by which all this work is accomplished is of the most 
modern and up-to-date character. ll is electrically driven — 
except the hydraulic and pneumatic tools—the large ones by indi- 
vidual direct connected motors and the smaller tools conveniently 
grouped by short lines of shafting. It was especially gratifying 
to the visitors to hear high encomiums passed on machines of 
English manufacture, and to hear that the English-made machines 
were on the whole taking the place of American and continental 
competitors. Seeing that the British Thomson-Houston Company 
is very cosmopolitan in its character, and accords preference to the 
best work by whomsoever produced, the opinion given must Le 
looked upon as especial value. One of the most noticeable 
machines in this part of the works was an 84ft. by 24ft. planer, 
equipped with direct electric drive, and the British Thomson- 
Houston magnetic clutch, the latter of which permits the motor 
operating the planer to revolve continuously in one direction. 
Other tools were bay planers, slab milling machines, radial drills, 
a four-spindle railway motor boring mill fitted with electric drive, 
&c. There are four special boring mills designed by the same 
company, for the purpose of accurately and automatically boring 
out axle and armature shaft receptacles for railway motor bear- 
ings, also for boring the seats on generators and motors for field 
magnets and pole pieces, By the use of these special machines a 
vast amount of labour is saved, and increased production and 
accuracy ensured. From beginning to end the inspection had 
special interest for the visitors. They were shown all phases of 
the work, from the casting to the finished product, as also the 
Curtis- Holmes’ turbine at work, which evoked expressions of 
astonishment at the high degree of efficiency attained. 

Before returning to adit, Mr. H. Webb, of Bury, at the 
request of the president of the Association—-Mr. A. Saxon—pro- 
posed a vote of thanks to the Thomson-Houston Company for its 
kindness and hospitality that day. He alluded to the excellent 
management evidenced, which was supported by Mr. Ashbury, 
who said the event would live in their memories as a red-letter 
day. They had seen what many of them were very anxious to see, 
the Curtis Holmes turbine at work, and it would cause them to 
ponder on what they were going to get in the future. Mr. Saxon 
also endorsed the remarks of the previous speakers, and due 
acknowledgment was made by Mr, Larke on behalf of the British 
Thomson-Houston. 








THE IRON, COAL, ANI) GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 


OTHER DISTRICTS. 
(From our own Correspondent.) 

THe machinery is being kept running fairly full time at a good 
proportion of the Midland engineering works, more particularly 
at those engaged in steam, gas, and oil engine building, and in the 
construction of electric and petrol motors, The railway carriage 
and wagon building companies are well engaged on foreign orders, 
particularly for South America, and further tenders are being pre- 
pared on Indian account. Tramway work is also affording a good 
deal of occupation, In the wheel and axle trade a moderate degree 
of activity exists, and firms who manufacture axles, springs, bolts, 
and general coach and motor iron work, are fairly well engaged 
both on private and Government account, particularly on motor 
springs and forgings. Spring clips are being made by some of the 
district firms of steel for use both in ordinary road vehicles and 
also for motors, and it is found that they do not stretch like some 
of the soft iron ones which are imported from abroad, and particu- 
larly from the Continent. These fittings have stood some severe 
cold-bending tests. Transatlantic competition continues keen in 
the axle trade, but Midland firms are doing their best to meet it 
by the introductioa of improvements in axle construction. Some 
of the new axles which are now being put upon the market have 
case-hardened arms, chilled boxes, solid collars, and other good 
points, and yet can be placed on the market at a price which com- 
pares favourably with American made goods of much less reliable 
construction. The demand for heavy axles for the Cape, which 
has lately been quiet, is showing signs of recovery. 

The local tube trade is moderately engaged, but the rivalry of 
foreign makers continues, and prices have to be cut very fine in 
order to obtain business. Both Germany and America are offering 
various kinds of tubes at under local prices, and also at much 
below quotations current in their own countries. The fact that 
Germany and the United States togethcr have during the past 
four or five years been sending tubes into this country to the 
extent of an average yearly value of a quarter of a million sterling 
will give some idea of the extent to which the South Staffordshire 
tube trade has of late had to face competition. An unfortunate 
fire, inflicting damage to the extent of between £1000 and £2000, 
which is said to be covered by insurance, has occurred on the 
premises of the Weldless Steel Tube Company, Limited, of 
Wednesfield, near Wolverhampton, causing serious injury to the 
new fitting shop which the company has lately erected there. 
The ammunition trade is fairly well engaged on Government 
orders, but the colonial trade has fallen off considerably since 
Canada began to make for herself. The iron and steel trades 
keep quiet. Some difficulty is being experienced in regard to the 
wages of puddlers, and especially as to the 6d. per ton bonus 
which has been allowed with only few interruptions for nearly 
thirty years past, corresponding to the North of England ‘“‘extras.” 

_The cause of the Midland operatives is being taken up by the 
National Ironworkers’ Union, who object to the suggestion that 
the bonus shall be continued ; but it is possible that an amicable 
arrangement may yet be arrived at. Prices continue weak, and 
with a tendency in favour of consumers, Staffordshire cinder forge 
pig being about 44s,; part-mines, 45s, to 47s. 6d.; all-mines, 60s. 
to 69s. upwards ; Northamptons, 40s. to 41s, 6d.; and Derbyshires 
13s, 6d. to 45s.; with Lincolns nominally at 49s. 7d. In the 
manufactured iron trade there has been rather more employment 
since the opening of the quarter. Sheets, singles, are quoted £6 
to £6 2s. 6d.; doubles, £6 2s. to £6 5s.; trebles, £6 15s. to 
£6 17s. 6d. Galvanised sheets continue to be quoted £10 to 
£10 5s., with a fairly good foreign demand. In the steel trade 
billets and slabs are quoted £4 5s. to £4 10s.; but German material 
is obtainable at considerably less. A few months ago it was being 
offered at £3 17s. per ton, and although it is now rather higher, it 
1s still cheaper than the Staffordshire product. Rolled steel 
girders are obtainable at from £5 17s. 6d. upwards ; but Belgian 
competition is severe, and it is understood that offers have been 
made lately of the foreign material at as low a price as £4 15s. 6d. 
per ton, The coal trade keeps very quiet, both for manufacturing 
and other descriptions, 

The Tariff Commission report on iron and steel is occasioning a 
good deal of comment in the Midlands, and it is being pointed out 
that it is only to be expected that the metallurgical production of 





the United States should be much larger than that of the United 
Kingdom, since the area of the States is over thirty times as great 
as that of the United Kingdom, and its mineral and metallurgical 
resources are correspondingly predominating. The area of Ger- 
many, it is also pointed out by Midland experts, is one and a-half 
times as large as that of the United Kingdom. The British 
Empire as a whole, however, is about four times as large as the 
area of the United States, and still further exceeds the territory 
owned by Germany, and if the metallurgical production and 
resources of the British Empire were contrasted with that of 
the territories of either of the other countries, the comparative 
position of British trade would be greatly better than appears from 
the report. 

Theelectric engineering trades keep wellengaged. Burslemiscon- 
templating an electric lighting scheme upon which it is proposed 
to lay out £21,000, and it also wishes to build a refuse destructor 
at a cost of another £10,000. Sanction to borrow these and other 
sums was sought from the Local Government Board at an inquiry 
a few days ago. A Provisional Order for an electric lighting plant 
was obtained in 1898, and in the following year an Extension Order 
was secured. Of three schemes submitted, the Council have 
adopted that for a steam-driven plant, to be erected in conjunction 
with the proposed destructor. As to the destructor itself, a site 
was purchased in May last for £4340, and a tender for part of the 
necessary works, amounting to £3095, has already been accepted 
The machine tool trades have some good orders under execution. * 

The yey sitet conferred upon Sir Hallewell Rogers, the Lord 
Mayor of Birmingham, in connection with the Elan Valley water 
supply, has given much satisfaction in engineering and general 
business circles here. 








NOTES FROM LANCASHIRE. 


(From our own Correspondents.) 


Munchester.—On ’Change, on Tuesday, there was a fair attend- 
ance. While it cannot be said that activity prevails in the engineer- 
ing trades of the district, yet many firms appear to be fairly well 
employed, though the forward outlook is not quite so good as 
can be desired. Exception is to be made in the electrical branch, 
however, in which business is exceedingly brisk. Arrangements 
are on foot for still further developing the electrical aspect of 
business in connection with textile manufactures, and important 
meetings are to be held shortly in Manchester and district, when 
addresses will be given by various experts with a view of showing 
the economy to be derived from electrically-driven machinery as 
compared with steam. On Tuesday, one of the topics of conversa- 
tion was foreign versus British-made machinery, and credit is given 
to THE ENGINEER for having brought under the notice of the 
public a matter which is deserving of very serious consideration. 
It is quite evident that ignorance on the part of the public prevails, 
otherwise no specification would be permitted to be issued which 
gives the foreigner an advantage over the British producer. 

In pig iron it cannot be said that business has gone back on the 
whole. Middlesbrough brands were, if anything, dearer, and in 
Scotch iron, although it cannot be said to have improved, yet 
holders refuse to take offers at anything undercurrent prices. The 
tone was dul!, and business did not seem to have increased to any 
appreciable extent, but makers were of opinion that it was not 
desirable to book forward for large quantities under present con- 
ditions, as it is felt with diminished production in America that 
the demand for pig iron will increase. 

Ordinary quotations for No. 3 Lancashire foundry were 5ls. to 
52s. 6d.; Derbyshire, 51s. to 52s.; Lincolnshire, 47s. 6d. to 48s.; 
Middlesbrough open brands, 51s. to 52s., with makers’ special 
quotations 51s. 9d. to 52s. 3d. 

Scotch iron was quoted 50s. 6d., Eglinton ; Gartsherrie, 54s. 3d. 
to 54s. 6d.; and Glengarnock about 1s. higher than Eglinton. 
In forge iron there has been very little business passing, and 
prices are nominal for both Lancashire and Derbyshire makes. 
Lincolnshire, 45s. to 46s.; hematite, No. 3 foundry, ranges from 
62s, to 62s, 6d., delivered Manchester. 

In finished iron, although short time is being largely worked, 
orders are by no means numerous. Lancashire bars remain at 
£6 5s,, stations; Yorkshire bars, £6 5s.; North Staffordshire, 
£6 5s. to £6 7s. 6d., delivered Manchester; hoops, £6 17s. 6d. for 
random lengths, and £7 2s. 6d. cut lengths.. Sheets are about 
£7 2s. 6d. to £7 7s. 6d., delivered Manchester. German ‘‘ Bessemer ” 
bars 80s., c.i.f. Manchester. 

In billets there has not been the keen continental and American 
competition noticeable some months ago, although there are 
arrivals to be noted at this port during the past week. There is 
little change in manufactured steel. Bars are from £6 to £6 2s. 6d. ; 
English billets, £4 12s, 6d., with German and American £4 2s. 6d. 
to £410s. More colonial inquiries are reported for steel rails and 
railway materials. Hoops, £7 5s. ; boiler plates are in fair demand; 
steel ship plates, £6 2s. 6d. to £6 5s., delivered Manchester. 

In copper there has been a fairly steady business passing, and 
sheets are firm at about 70s., delivered Manchester. 

Amongst the arrivals at the Port of Manchester during the _ 
week are 6669 pieces flat billets, 18,153 pigs lead, 9263 steel billets, 
1764 bundles, 2059 pieces iron pipe from New York ; 1034 iron 
billets, 42 iron blooms, 2847 number iron girders from Antwerp ; 
2115 pieces billets, 80 coils hoop iron, 4 cases 11 packages 
machinery, 5 cases copper rollers, 600 bundles hoops, and 19 
bundles iron rods from Rotterdam, and 186 coils iron wire from 
Ghent. 

Exports include 3595 boxes tin-plates to New York ; 753 boxes 
tin-plates to Para; 22 tons 4 cwt. sheet iron to Alexandretta ; 
25 tons 13 ewt. galvanised wire; and 50} tons steel hoops to 
Alexandria ; 227 tons 24 ewt. galvanised iron sheets ; and 50 tons 
17 ewt. steel hoops to Bombay, Exports of machinery are fair, in- 
cluding in value £3972 Bombay ; £1690 Boston ; £675 Alexandria ; 
£328 Belgium ; £2498 France ; £6205 Germany ; £1144 Nidia— 
vid Bombay—£938 Italy ; £3600 Mille Roches ; £700 Montreal ; 
£4160 Prussia—rid Antwerp—£1504 Rotterdam; £850 Sweden ; 
£160 Halifax (N.S.); £1309 New York ; £160 Veeringaun ; £140 
Stockholm ; and smaller amounts to Beyrout, Malta, and other 
countries, 

At the Coal Exchange on Tuesday the attendance was exceed- 
ingly small, probably owing to the holidays here and in the Lanca- 
shire district. Although short time is being worked, heavy stocks 
are reported, and in some cases job lots are being cleared at 
exceedingly low rates. Continued wet weather will affect, for the 
better, the demand for house coal, which is seriously suffering 
owing to the largely increased use of gas stoves, oinele in the 
suburbs. Best house coal is quoted from 13s. 6d. to 15s.; seconds, 
lls. to 13s.; common, 8s, 6d. to 10s. Round coal is being pushed 
for sale, and common steam and forge sorts rule low at 8s, 3d. to 
&s. 9d., with ordinary 8s, to 8s. 3d 

Engine slack is perhaps the only department in the trade in 
which the supply continues to be absorbed by the demand, but this 
is probably due to the curtailment of production at the pits. 
Still it would seem that there has been less short time worked 
during the past month than for several months past, although 
employment was not so great as was shown to be the case a year 
ago. Best may be quoted 7s. 6d. to 7s. 9d.; good unwashed, 6s. to 
6s. 6d.; medium, 5s. to 5s. 6d., and common 4s, to 4s, 9d. at the 

its, 

. The production of coke at the gasworks in the Manchester 
district continues on the increase, and stocks are reported heavy. 
In Manchester as low as 6s. 6d. is named for ‘‘ forked ” stuff, while 
outside works quote 8s, to 8s. 4d. This is about 7s. to 9s. lower than 
ruled some months ago, 

Barrow.—The demand for hematite pig iron is very quiet, and 
business is moving slowly. Orders are, in fact, fewer than they 
have been for some time, and there are indications that the market 
is getting less and less active. Warrant stocks last week were 
increased 1000 tons, and this week they have been further in- 
creased by 710 tons, bringing the total now held in warrant stores 





to 16,090 tons. This is a very low condition of stocks, but it is 
more than made up for in the heavy stocks held by makers, which 
represent some 60,000 or 70,000 tons of metal. There is evidence 
that the output of hematite pig iron is exceeding the demand, and 
this extra production is going into stock. This condition of things 
will render it necessary to put one or two furnaces out of blast. 
At present twenty-four are on hematite and one is on spiegeleisen. 
It is noticeable that the demand for metal in the general open 
market is small, and that the consumption of crude iron by local 
makers of steel is well below the average. Prices are unchanged 
at 53s. 6d. for makers’ iron net f.o.b. and 52s. 6d. for warrant iron 
sellers, 6d. less buyers. Forge and foundry qualities are not 
quoted, and are in very small demand. Very little is being done 
in charcoal iron. Stocks have been fairly well cleared, and it is 
not proposed to make another start in producing charcoal iron 
until a full supply of local charcoal is available. 

The demand for iron ore is very quiet, and raisers are doing only 
a very small business. Prices are easy at 8s. 6d. per ton for good 
average sorts net at mines. Best sorts are at 13s. Spanish ores 
are not being imported except to a very small extent. 

The Electric Ore Finding Company, Limited, has made arrange- 
ments with the Barrow Steel Company to use its apparatus on 
the several royalties in the Furness district, with the view to the 
finding of new deposits of iron ore. Although hematite deposits 
do not act so clearly on this apparatus as do deposits of copper, 
silver, and gold, the iy a entertains hopes of tgs | the 
efficiency of the electric ore finder in locating hematite ore. Trials 
are now proceeding, and the result is being looked forward to with 
much interest. 

A quiet tone characterises the steel trade. One or two fairly 
large orders for rails have lately come to hand, but they are not 
sufficient to keep the mills regularly going, and the demand is in 
no sense brisk. Prices are easy at about £4 1(s. per ton. Plates 
are quiet. Merchant steel is in slow request. 

Shipbuilders and marine engineers are getting. short of work. 
The Canadian cruiser Canada, built at Barrow to steam 16 knots, 
has on her trial run 17} knots. 

Shipping is only moderately employed. Last week 12,481 tons 
were shipped from West Coast ports, including 3482 tons of iron 
and 9099 tons of steel, in contrast with 13,206 tons in the corre- 
sponding week of last year, an increase of 625 tons. Shipments to 
date this year aggregate at 421,896 tons, in comparison with 557,490 
tons in the corresponding week of last year, a decrease of 135,594 
tons. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

BusINEss is at low-water in the house coal trade throughout 
South Yorkshire, all the markets for which South Yorkshire caters 
now ordering very slightly, owing, of course, to the continued 
summer weather, which the heavy rainfall this week has not 
affected. Values are consequently lower than they have been at 
midsummer for several years past. For best Silkstones there is 
practically no demand. Although there is very little on the 
market for sale, coalowners prefer to retain it rather than let it 
pass out of hand at such rates as can be had. Values are still 
quoted at from 12s. 6d. to 13s. 6d. per ton. In Barnsley softs 
there is also much depression, the prices given being from 9s. 6d. 
to 10s. per ton at the pits, although it is doubtful if these figures 
are readily obtained. Parkgate and Barnsley seconds range from 
8s. per ton. For steam coal, on the other hand, the inquiry is 
brisk, both on home account and for the shipping and export 
demand. All the Baltic ports are fully engaged on season busi- 
ness. Shipping supplies are being delivered at from 8s. 3d. to 
8s. 6d. per ton. Best hard coal bought in the open market is a 
little dearer, 9s. per ton being generally given, though secondary 
sorts can be obtained on easier terms. Other classes of coal 
remain unaltered, though trade generally is very quiet, but the 
pits are having from four to five days’ work per week, except in 
the thin-seam pits, where little is doing. 

In the iron and steel trades accounts to hand are very unsatis- 
factory, short time being worked in nearly alldirections. There is, 
however, an idea that business has now about touched bottom, and 
that once the holiday season is over we may see renewed activity 
in various departments. Some improvement is reported in the 
continental demand for the better classes of steel ; Siemens-Martin 
billets are being more freely ordered, and there is a little more 
doing in other qualities. The improvement noticed in railway 
material is not quite general, but several firms are undoubtedly 
better off, although even in their case a great deal more work can 
be done. Much heavier orders must come to hand in all the 
heavy departments before employers can have anything like satis- 
factory work. Quotations for iron and steel at the time of writing 
are as follow :—West Coast hematites, 63s. 6d. to 64s. 6d. per ton ; 
East Coast hematites, 57s. 6d. to 58s.; Lincolnshire foundry, 
45s. 6d.; Lincolnshire forge, 44s.; Derbyshire foundry, 47s. ; 
Derbyshire forge, 43s.; bars, £6 5s.; sheets, £8 10s. to £8 15s. 

Several of our leading cutlery houses have been successful in 
obtaining satisfactory orders and are giving their hands fair 
employment, but as a rule trade is very languid, and an unusually 
large number of cutlery hands are either on short time or 
altogether unemployed. There is scarcely anything better to be 
said about the silver and electro-plate trade. The French 
business has latterly been brisker, and from one or two distant 
markets fairly good orders have been received, but there has 
rarely been a time when the home market has been so depressed 
in almost every locality. The fine weather has caused seaside and 
other health resorts to be more freely resorted to, and there is 
certain to be some iniprovement in these quarters, but it will not 
be felt this season. The most unsatisfactory feature of the distant 
trade is the South African market. Here, again, an improvement 
is expected as soon as the labour conditions have fairly come into 
operation. For this improvement very considerable arrangements 
have been made by various firms in Sheffield and district, and a 
change for the better is much desired. 

An event of considerable importance to the silver trade is the 
Royal Assent given to the Hall-marking of Foreign Plate Bill, 
which was introduced to and carried through the House of 
Commons by Mr. Samuel Roberts, member for the Ecclesall 
division of Sheffield. This Act will remove a long-standing griev- 
ance, as it will prevent foreign manufacturers using the British 
hall-mark on foreign-made plate. 

On the 2lst inst. about eighty of the engineering students who 
have attended the special summer course at the Central Higher 
Evening School visited the power station of the Shefiield Corpora- 
tion Electricity Department at Kelham Island, by permission of 
Mr. H. E. Yerbury, chief electrical engineer. The students were 
accompanied by Mr. A. P. Hill, H.M. Inst. M.E., lecturer to the 
classes. Mr. Yerbury and members of the staff gave the party 
full explanations respecting the working of the plant. 

Mr. John James Doughty, chief accountant of the Midland Rail- 
way Company, tendered his resignation to the directors of the - 
company at their meeting at Derby on the 22nd inst. Mr, 
Doughty, who is sixty years of age, entered the Midland Railway 
Company’s service in 1861. He joined the accountants’ staff as a 
clerk, and was appointed head of the department in 1897 in 
succession to the late Mr. W. H. Hodges. Mr. Doughty was a 
warm supporter of the Midland Railway Temperance Union. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 

Ir is rather curious to note that, notwithstanding the very 
unsatisfactory present and prospective condition of the shipbuild- 
ing industry, there is a somewhat better demand for steel plates, 
which has strengthened the manufacturers thereof, and the prices 
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which they fixed in the early part of March still continue in force. 
The shipbuilders have striven strenuously to bring about cheaper 
rates for steel plates, but their endeavours have not been attended 
with success, and it is said that some plates for use in this district 
have been bought in Wales. At any rate, local shipowners have 
been asked to quote for the carriage of 5000 tons of steel plates 
from Cardiff to the Wear. It is believed that only a small propor- 
tion has as yet been actually bought. The plate-makers here are 
not prepared to agree to any concessions, as those firms which have 
their plate mills going can keep them fairly well occupied. The 
South Durham Steel and Iron Company have had to re-open one 
of the mills at the Moor Works, Stockton, which has been closed 
since October, 1902, and now the firm are producing 4500 tons of 
steel perweek. The full output at their three works, however, is 
7000 tons per week. 

it must be acknowledged that new shipbuilding orders are very 
few, and that cannot be surprising, when it is borne in mind 
how wretched are the freights, and how the ranks of the vessels 
laid up are steadily being added to. Many of the steamers still 
running are heavily in debt, and altogether owners take a very 
gloomy view of their prospects. Even such prices for new vessels 
as £5 7s. 6d. per ton do not tempt owners. The war in the Far 
East is making it more difficult for them, beeause the additional 
risks run out there are increasing the insurance rates and other 
expenses, so that it becomes harder than ever to work steamers at 
a profit, and more vessels will doubtless have to be laid up. How 
far the destruction of merchant vessels by the Russians and 
Japanese will help the shipowners remains to be seen. It certainly 

uces the number competing for freights. 

The price of steel ~ plates at present in this district is 
£5 12s. 6d. per ton, and of iron ship plates £6 7s. 6d., both less 24 
per cent, 

The rail trade is somewhat quiet in this district, but the nominal 
price is kept at £4 10s. net at works. It is curious to note that 
this week 1000 tons of steel rails, which have been rolled at Work- 
ington, are being shipped at Middlesbrough. It is part of an 
order for East Africa, and the reason for the shipment of West 
Coast rails at an East Coast port is to save the liner Horatius, 
which will convey them to Delagoa Bay, having to go ronnd for 
them from the Tees to Workington. They have been brought 
round in a coasting steamer, and are transferred direct into the 
liner. Such a shipment is almost unprecedented. 

The Cleveland ironmasters report a somewhat better condition 
of trade, and they are well off for orders for Cleveland foundry 
iron, which are those that are chiefly required for shipment. 
Though exports are disappointing, yet the supply of foundry iron 
is hardly equal to the requirements, and producers keep up the 
prices of No. 3 G.M.B. at from 43s, to 43s. 6d. for prompt delivery, 
which rates they are able to secure. arly in the week second 
hands would sell small lots of No. 3 for July delivery at 42s. 104d., 
but not less than 43s, will now be taken for August delivery. No. 1 
is offered at 45s., No. 4 foundry at 42s. 74d., No. 4 forge at 42s., 
mottled at 41s. 6d., and white at 41s, 3d. As for Cleveland warrants 
the prices have been stronger this week, and, moreover, there is a 
contango for forward delivery, which has not been the case for 
some time. Sellers’ price has been at 42s, 11d. cash most of the week. 
A rumour has been current this week on Tyneside that a company 
had been formed with the object of building and working six blast 
furnaces on the Durham side of the Tees between Stockton and 
Haverton Hill, but there appears to be no foundation for such a 
report, there being already a sufficiency of furnaces to satisfy the 
briskest demand that is likely to be experienced. The existing 
blast furnaces could furnish a considerably larger output than is 
now reported. 

Mixed numbers of East Coast hematite pig iron are weak in 
price ; they are at 51s. 3d. per ton, thus being only 8s. 3d. per 
ton dearer than No. 3 Cleveland iron, whereas in the ordinary 
course they should be 10s. dearer. The difficulty of realising a 
profit under present circumstances is great. No. 4 is at 49s. 6d. 
per ton; Rubio ore is now obtainable at 14s. 6d. per ton c.i.f. 
Tees, but buyers hold off. Gellivara ore is coming more freely 
into this district, as the use of it is increasing for mixture with 
Cleveland ore in the manufacture of basic iron. 

The shipments of pig iron from the Cleveland district this month 
are not satisfactory, chiefly because of the small deliveries to the 
Continent, where traffic is very largely suspended on the rivers 
owing to the small depth of water. Exporters are being advised 
by their customers in many cases to suspend deliveries until the 
rain increases the volume of water. The total shipments this 
month to Wednesday night reached 64,420 tons, against 65,055 
tons last month, and 66,107 tons in July, 1903, to 27th. The stock 
of Cleveland pig iron in Connal’s public warrant stores on Wednes- 
day was 80,068 tons, a decrease this month of 643 tons, but the 
quantity has been increasing during the last three weeks. The 
smallest quantity during the last three years was 78,013 tons on 
July 6th. The stock of hematite pig iron in the same stores 
stands at 300 tons. 

Prices of manufactured iron and steel have not been altered of 
late, and though demand is quiet producers are fully able to hold 
their own. At the half-yearly meeting of the Board of Conciliation 
and Arbitration for the Manufactured Iron Trade of the North of 
England, which was established in 1869, the president—Mr. Wm. 
Whitwell—had a very satisfactory report to give, the relations 
of men and masters being very amicable ; indeed, few cases had 
during the past half-year to be dealt with by the Board. Mr. Cox, 
the operatives’ secretary, who has recently been in America, where 
he visited not only the good, but also the bad works, said that 
what he saw convinced him that in the iron trade the Americans 
had nothing to teach us in the least degree. 

The directors of Sir W. G. Armstrong, Whitworth and Co., 
Limited, haveset anexample to thegreat industrial firms of the North 
which might worthily be followed. They have decided to contri- 
bute £1000 a year for five years to the Armstrong College of 
Science at Newcastle-on-Tyne, which isin connection with Durham 
University. The late Lord Armstrong was one of the founders of 
the college, and it has this year had its name changed from 
the Durham College of Science to the Armstrong College as a 
memorial, 

The coal trade is dull even for this period of the year, and sellers 
of coal have had to reduce prices, especially of steam coal, which 
should be in the neighbourhood of the best at this season. Thus 
best steam coals can now be had at 10s. per ton f.o.b., and seconds 
at 8s. 74d., while smalls are as low as 3s, 9d. Best gas coals are 

steady at 8s. 14d. for early f.o.b. delivery, but consumers will not 
pay this for forward, and it is reported that 20,000 tons of New 
Pelton coals will be supplied to the Trieste Gas Company at a price 
which will leave only 7s. 9d. f.o.b., delivery to be during the 
twelve months from October next, while the same company has 
bought 20,000 tons of Pelaw Main coals at what is equivalent to 
7s. 6d. f.o.b. Medium coke is at 14s, 3d. per ton at the Middles- 
brough furnaces, 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THERE has been a very quiet feeling in the iron trade this week, 
the effects of the holidays being not yet past. At the large iron, 
stee], and engineering works operations are only being gradually 
resumed, and comparatively little will be done this week. The 
inquiry for material of every kind seems to be poor, but no doubt 
some improvement may be experienced during the next two or 
three weeks. 

The pig iron market has been very fiat. A small business has 
been done in Cleveland warrants at 42s. 11d. cash, 42s, 114d. to 43s. 
one month. Scotch warrants are quoted nominally 51s, 9d., and 
Cumberland hematite 53s. per ton. The prices of Scotch makers’ 
iron are fairly steady. G.M.B., f.o.b. at Glasgow, No. 1, isquoted 
51s, 6d.; No, 3, 48s, 6d.; Carnbroe, No, 1, 52s, 6d.; No. 3, 49s.; 


Clyde, No. 1, 56s. 6d.; No. 3, 50s. 6d.; Langloan, No. 1, 66s.; No. 3, 
54s. 6d.; Gartsherrie, No. 1, 57s.; No. 3, 51s.; Summerlee, No. 1, 
58s.; No. 3, 51s.; Coltness, No. 1, 66s.; No, 3, 55s, 6d.; Glengarnock 
at Ardrossan, No. 1, 57s.; No. 3, 50s.; Eglinton at Ardrossan or 
Troon, No, 1, 51s.; No. 3, 49s.; Dalmellington at Ayr, No. 1, 51s.; 
No. 3, 48s.; Shotts at Leith, No. 1,58s.; No. 3, 52s. 6d.; Carron ut 
Grangemouth, No. 1, 58s.; No. 3, 52s. per ton. Since last report 4 
furnaces have gone out of blast, and there are 77 furnaces in opera- 
tion in Scotland, compared with 81 last week, and 78 in the corre- 
sponding week of last year. Of the total, 37 are making hematite, 
34 ordinary, and 6 basic iron. 

The arrivals of Middlesbrough pigs at Grangemouth in the past 
week amounted to 4149 tons, showing a decrease, compared with 
those of the corresponding week, of 1179 tons, 

There is a quiet inquiry for Scotch hematite pig iron, which is 
quoted by merchants 55s. 6d. per ton for delivery at the West of 
Scotland steel works. 

The shipments of pig iron from Scottish ports in the past week 
were better than usual, amounting to 7005 tons, compared with 
5115 in the corresponding week of last year, showing an increase of 
1890 tons. 

The total shipments since the beginning of the year amounted to 
163,869 tons, eo 30,051 tons less than in the corresponding 
period of 1903. 

The finished iron and steel branches are quiet, there being little 
inquiry, and prices are quoted nominally without alteration. 

Private advices from America indicate that while the tone there 
is a little better, actual business does not show much improvement. 
From Germany reports are of very depressed trade, and the outlook 
altogether is not very encouraging. 

Several fresh shipbuilding orders are announced, these embracing 
a steamer of 7376 tons, and 6500 effective horse-power, which is to 
be built by Messrs. Caird and Co., Greenock, for the Peninsular 
and Oriental Steamship Company. It is stated that this company 
has placed an order for a steamer of similar dimensions with 
Messrs. Workman and Clark, of Belfast. 

The coal trade has been very dull, and, as was to be expected, 
the shipments show a large decrease, owing to the holidays. The 
total quantity despatched from Scottish ports in the past week 
was 153,030 tons, being 98,124 tons less than in the preceding week, 
and 5980 tons below the shipments of the corresponding week of 
last year. The large decrease is accounted for by the holidays in 
Fifeshire coming at the back of those in the Glasgow districts. 
There has been rather more inquiry for household sorts for home 
use, and the manufacturing demand is gradually being resumed. 
Coal prices are nominally without alteration. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THERE has been a better tone in the steam coal trade, and a 
slight improvement in price. On’Change, Cardiff, Monday, it was 
stated that several collieries were well booked for the early part of 
August, and prices fixed at 14s. 3d. This some of the members 
regarded as exceptional, the general run of prices having been 
13s. 6d. to 14s. 

Mid-week quotations were as follows :— 

Best large steam coal, 13s. 6d. to 14s. 3d.; best seconds, 13s. to 
13s. 3d.; ordinary seconds, 12s. 6d. to 12s. 9d.; drys, 12s. 9d. to 
13s.; best smalls, 7s.; trade firm and active; ordinary smalls, 
6s. 3d. to 6d. 6d.; seconds, 5s, 6d. to 5s, 9d.; inferior from 5s. 3d. 
Monmouthshire coal, after so:ne little stagnation, is again looking 
up, and mid-week was more animated ; best large, 12s. 9d. to 13s.; 
best ordinaries, 12s. 3d. to 12s. 6d.; seconds, 11s. 6d. to 12s, 
House coal quite a drug; quotations nominal, from 10s. 6d. to 
15s. 9d. No. 3 Rhondda, 13s. 6d. to 13s. 9d.; No. 2, 10s. 6d. Patent 
fuel, 13s. 6d. to 14s. Pitwood, 17s. 3d. to 17s. 6d. Coke, 1is. to 
21s. 6d., quiet. 

Anthracite coal in the Llanelly and Swansea districts has shown 
more activity of late, without any appreciable change in price. 
One large coa!—that known as the Red Vein—is in rather sluggish 
demand, and prices are low, 9s. to9s, 9d. Best malting commands 
as much as 22s. ; seconds, 19s. 6d. to 20s. Big Vein, Swansea 
Valley, from 11s. 3d.; cobbles from 16s. 6d. ; nuts from 17s. 6d. ; 
peas from 9s. 6d.; culm, 5s. 9d. to 6s.,scarce; duff from 4s. 
Swansea quotations for steam this week are 14s, to 14s. 6d.; No.3 
Rhondda from 15s.; patent fuel from 13s., trade brisk. It was 
reported in Swansea this week that the better class anthracite 
collieries are now working regularly, and found no difficulty in 
disposing of their output, but that many others are only able to 
keep going half the week, and some not even that. Steam coal 
trade easy, shipments to France last week over 20,000 tons, nearly 
half the output. 

A long and important conference took place at Cardiff on 
Monday between Sir Michael Hicks-Beach and the members of the 
Welsh Conciliation Board with regard to the suggestion made by 
him that a joint audit should be made with reference to all tigures 
that may be necessary to submit to him as independent chairman. 
Mr. F. L. Davis, on the part of the employers, at the conference, 
expressed the opinion that nothing but the average prices of large 
coal should be included in a joint audit, but, in deference to Sir 
Michael’s wish, they were now prepared to include in a joint 
return the number of workmen and of collieries working, and the 
percentage of large and small coal to the total product. Mr. 
Abraham (*‘ Mabon”), on the partof the men, said they were prepared 
to agree (1) as to the volume of trade for a period of three months 
before the audit, the same to be compared with the previous three 
months and the corresponding ; (2) that the audit should include 
inquiry into profits, on the basis of paid up capital; and also 
include prices of small and through coal. Mr. Brace and others 
spoke, but no definite conclusion was arrived at pending the con- 
sideration of the points raised by both parties. 

At the close the workmen’s representatives agreed that in con- 
sequence of the failure to come to terms they could only recom- 
mend the men to take two days’ holiday. The men wanted three 
days, and as the first week of August is a favourable time with 
colliers, next week will, I expect, show a limited output. 

The stop-day action may now be regarded as settled, the 
Federal organisation being ordered to pay the sum of £57,562. 
This is likely to deter any more movements of the kind ; but there 
is, I find, in the colliery district a rankling left, not on account of 
the heaviness of the fine, but that the colliers’ effort to keep up 
prices should not have succeeded, as they still contend that the 
Federation’s effort was to lessen the supply, and thus cause stronger 
demand and price. Anxiety is felt for the future in the face of 
increasing supplies. Coalowners, so runs the latest rumour, are 
on their side going to move for a 5 per cent. reduction. 

The comments in THE ENGINEER last week on the fragile 
character of the steel trade are admitted by leading authorities to 
be borne out by the condition of things over a wide district of 
South Wales and Monmouthshire. Forcible action in the matter 
of dumping is promised. Mr. D. A. Thomas and others have been 
written to, and particulars are being collected and summarised. 
In the Swansea district the dumping was stated on ’Change to be 
continued, and last week the effect of the Royal visit was to cause 
temporary sluggishness of business, At the Middle Duffryn 
Works, where a strike has been waged, the management has taken 
a vigorous stand, and by introducing new hands in place of the 
members of the Artisans’ Union on strike, have re-started the works, 
The opinion of-the platers I find, generally, as expressed at a 
large meeting at Brynaman on Tuesday, supports the management. 

This week’s Exchange report on iron and steel mid-week, Swan- 
sea, is to the effect that Scotch pig iron warrants are unchanged, 
but that Middlesbrough indicate improvement, and is 4d. per ton 
higher than last week. Hematite, on the other hand, is a 
lower. The relative prices are :—Glasgow warrants, 51s. 9d. cash ; 
Middlesbrough, No. £ 42s, 103d.; Hematite Cumberland warrants, 
52s, 6d. In finished iron and steel there is no change, and little 








shipment is reported, Some despatch of rails on home railways 
is taking place, and coastwise shipments of bars from Lydney, 
Pig iron is coming in from ro nigeen ye =F Ebbw Vale is import- 
ing ore strongly from Almeria, and Guest, Keen and Co, from 
Bilbao. Steel sheets are being quoted, Swansea, at £7 12s, 6d.; 
rails, bars, &c., remain unaltered. In tin-plates Bessemer cokes 
are from lls. 6d.; Siemens from 11s. 9d.; ternes, 22s. to 24s.; best 
charcoal, 12s, 6d. to 13s.; big sheets for galvanising, £8 15s. tv 
£8 17s. 6d., and the same quotation applies to black plate. 

Notwithstanding the Royal visit, Swansea turned out last wee! 
54,000 boxes and shipped 34,000. This was below the previous 
week’s business, but satisfactory, considering the holiday character 
of the week. Stocks are now close upon 180,000 boxes. A good 
demand exists forallsizes. No disposition isshown to book forwari| 
at present prices. Makers hold firmly to quotations. 

In the tin-plate districts, Llanelly, all works are in full operatio: 
and the general condition of things is regarded as hopeful, thoug! 
the steel trade might be better. The fine works of K. Thoma 
and Co., which are now completed, are in full activity, and the make 
of bars large. 

Block tin quotations, Swansea, are £121 12s, 6d; it 
£22 5s.; factories busy ; lead, £12. Copper, Chili bars, £57 2s, 6d. 

Iron ores remain easy ; Rubio, 13s. Bessemer works, whic}: 
have been inactive at Cyfarthfa of late, are again doing fairly goox 
work, 

The electrification of railways, in connection with mineral an: 
generally heavy traftic, is evidently a matter for future, not present 
consideration. At all events, the Barry Railway directors’ report 
just issued, is to the effect that they, the directors, are of opinion 
that ‘funder present conditions the application of electrical power 
to railways dealing with a heavy mineral traffic is impracticable.” 

The Taff Vale dividend, announced this week, for the past halt 
year, is at the rate of 4 per cent. perannum. This is the heaviest 
since the splitting of the stock, and equivalent to 10 per cent. on 
the original shares, erage Railway dividend is 4;;. This 
also shows an improvement, though holders of stock think that it 
should be ranked with Barry dividend. 

The Taff Vale pioneer effort in motors is a success ; one of thi 
six motor cars ordered has been put on the Penarth service. | had 
an opportunity the other day of seeing the working, and quite 
agree with general commendation. . 

The Rhymney Railway Company has just added three larg: 
locomotives to its stock. They are made by Sharp, Stewart and 
Co., and are of a heavy class, well adapted to meet the urgency for 
dealing with longer mineral! trains. 

There is a good deal of activity this week in pitwood shipment: 
from Ireland to South Wales. 

I have referred of late to the marked advance taking pluce in the 
patent fuel shipments of Port Talbot. Further hopeful signs for 
the port are now given by the announcement that the Rio Tinto 
Copper Works of Cwmavon are to be removed to Port Talbot. 
The site stated to be secured has a deep-water frontage, and is in 
all respects adapted. This movement is said to be likely to prompt 
the removal of other industries to this district, the seaboard, and 
not the mountains, being now the favoured localities, 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, July 20th. 

THERE has been an active renewal of buying of electrolytic 
copper on both domestic and European account, which has imparted 
an upward tendency to copper. European bids have been received 
covering deliveries from September to January. About 20,000 
tons of copper will be exported during August. Our best copper 
authorities predict a rising tendency during the remaining portion 
of the year, due to an anticipated European demand. Tota! 
imports of copper since July Ist, 1190 tons ; ore, 6017 tons. Lead 
is selling at 4.25 in 50-ton lots. Spelter is 4.774 at St. Louis. 
Sheet zinc is 6c. at mill, subject to discount of 8 per cent, in car 
ots, 

The steel industry is suffering its customary July depression. 
This is the American vacation season, when the heads of depart- 
ments are absent. Very little new work is being started, and 
work in hand is being leisurely prosecuted. Serious strikes prevail 
in the textile and meat packing industries, but outside of these 
quietude prevails. Much labour is idle because of the general 
slacking off. F ; 

As arule prices are firm, but this firmness is artificial, and is 
largely maintained by the organisations which control production 
in the industries. The policy pursued is to restrict production 
rather than to lower prices, which in the long run is productive of 
a 
‘ The bridge and car builders are working to about one-half the 
usual capacity. The locomotive builders are discharging men. 
Shipyard work is dull. The engineering plants engaged on large 
machinery are quite busy, as are also the machine shops and 
foundries engaged on light work. The electrical industries are 
quite busy, as much of their work comes from other portions of 
the world. 

The financial situation is exceptionally sound. The banks are 
lowering their rates of interest to interior banks which are accus- 
tomed to send their money for use between active seasons. Stock- 
brokers are not paying office rent, and are anxiously awaiting the 
return of a speculative boom. Values are as near rock bottom as 
they can get under existing conditions, Very many companies 
are greatly over-capitalised, but there is no present remedy for 
this evil. 

The policy of American manufacturers in all lines is to manu- 
facture only to order. Stocks are an unknown quantity. When 
a revival comes it will be the signal for an advance in values, as 
there will be no goods to fall back on. This is the usual course of 
prices on this side. 








THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


STEAM coal market unchanged, and prices fairly steady, House 
coal very quiet, owing to the mildness of the season, prices 
nominally unchanged, The quantity of coal shipped for the week 
ending 23rd was 82,690 tons—foreign 69,711 tons, coastwise 
12,979 tons. Imports for week ending 23rd were:—Iron ore, 
10,640 tons ; manganese, 3650 tons; bars, 5709 tons; scrap and 
rails, 725 tons ; pitwood, 8288 loads. 

Coal :—Best steam, 12s. 6d. to 12s. 9d.; seconds, 11s. 3d. to 
lls. 6d.; house coal, best, 15s.; dock screenings, 5s. 9d. to 6s.; 
colliery, small, 5s, 3d. to 5s, 6d.; smiths’ coal, 9s. Patent 
fuel, 13s, 6d. Pig iron: Scotch warrants, 57s. 9d.; Middles- 
brough No, 3, 42s, 114d.; Middlesbrough hematite, 52s, 6d. 
f.o.b, Cumberland prompt. Iron ore: Rubio, 13s, 6d. tv 
13s. 9d.; Tafna, 14s. 6d. to 14s. 9d. Steel: Rails, heavy sections, 
£4 10s. to £4 12s. 6d.; light sections, £5 12s. 6d. to £5 lbs. 
f.o.b.; Bessemer steel tin-plate bars, £4 5s. to £4 7s, 6d.; Siemen 
steel tin-plate bars, £4 7s. 6d. to £410s. All delivered in the 
district cash. Tin-plates: Bessemer steel, coke, lls. 6d. to 
11s. 9d.; Siemens, coke finish, lls. 9d. to 12s. Pitwood, 17s. 3d. 
to17s. 6d. London Exchange telegrams : Copper, £57 to £57 2s. 6d.; 
Straits tin, £121 10s. to £121 12s. 6d. Freights more active for 
foreign, but unchanged for coasting. 








WE understand that during a recent fuel consumption 
test of a Diesel — of 160 brake horse-power output, the con- 
sumption of 0-37 lb. of crude petroleum per horse-power per hour 
was obtained. With oil at 42s, per ton this is equal to one-twelfth’ 








of a penny per brake horse-power hour. 
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NOTES FROM GERMANY. 
{From our own Correspondent.) 

From the Silesian iron industry good accounts 
come in, the physiognomy of the market having 
been brighter last week than before. A lively 
demand is experienced for pig iron, and the 
rolling mills are reported to be in a very satisfac- 
tory condition, and will remain ‘briskly occupied 
till about the end of October, The terms of 
delivery in the hoop trade, as well as for bars 
and sectional iron, are eight weeks, as a rule ; for 
heavier sorts of manufactured iron six weeks are 
asked. Girders remain in good request, and the 
sheet trade is exceptionally brisk; also heavy 
plates have been well inquired for. The 
Huldschinsky Works in Upper Silesia are 
reported to have received very heavy orders for 
plates and pipes from Russia, and the establish- 
ments of the firm, both in Sosnowice and Sawierce, 
are uncommonly actively occupied. Offers in 
scrap iron increase, which has caused prices to 
become easier. 

The production of pig iron in Silesia was for 
June of present year 69,914 t., against 71,376 t. 
in May and 59,975 t. in June last year; 7320 t. 
were foundry pig, 5745 t. Bessemer, 20,084 t. 
basic, 6533 t. spiegeleisen and mild steel, and 
30,232 t. forge pig. Exports in pig iron since the 
beginning of the year are 2501 t., and in June of 
present year 230 t. were exported. 

The business done on the Rhenish- Westphalian 
iron market is generally of a quiet sort. An abate- 
ment in demand could be felt in several depart- 
ments, and the number of orders received upon 
the week was limited. 

In semi-finished steel a decrease in export is 
stated to have taken place, and eo er at 
the mills has been getting rather slack of Tate 
Girders are in good request, in spite of the ad- 
vanced season, and bars, too, meet with compara- 
tively good demand. The business in railway 
materia! has been languid for some time, and the 
shops are complaining of a want of fresh work. 
The Steel Convention has, according to the 
Kilner Zeitung, turned increasing attention lately 
to the export in semi-finished steel, and last 
week a contract for 20,000 t. plates for Scotland 
was booked; further orders for 30,000 t. are 
holding out, and negotiations are carried on to 
secure them. Of the orders to be delivered by 
the Convention during the period from March Ist 
to September 30th of present year 74-39 per cent. 
are for home consumption, and 25-61 per cent. 
for foreign demand. Higher prices could be 
realised for export orders, the difference being 
M. 5 to M.7 p.t. in several instances. In light 
section rails the low quotations are complained 
of ; fresh orders for inland consumption are not 
expected till the end of the year. 

he German copper mills are reported to 
intend the forming of a convention with the 
central office in Kassel ; also in the tube business 
the question of a syndicate is being ventilated, 
and a meeting of about thirty of the largest 
German dealers in tubes took place recently, for 
the purpose of effecting a joining of the different 
parties. In Berlin a union of German pipe 
dealers has already been formed. 

Last week’s business in coal on the Silesian 
market has been surprisingly brisk, home 
demand for both house and engine fuel having 
shown a marked improvement ; also from Austria- 
Hungary a better inquiry came in, and a con- 
fident tone prevails. Coke, too, is more animated 
than before, dealers purchasing freely. The 
report given of the Rhenish-Westphalian coal 
industry sounds much less favourable. For all 
sorts of coal a very limited demand only is 
coming forward, and the tone all round has been 
depressed. 

There has been a little more confidence shown 
on the Austro-Hungarian iron market last week, 
manufactured iron being well inquired for, while 
pig iron is still a little bit dull. For bars and 
sectional iron and for sheets a good demand 
comes in, while heavy plates are as neglected as 
before. In railway material, which was very 
languid, part of the requirements have now been 
ordered by the Railway Administration. 

The sales of the unitea Austrian ironworks in 
June of present year have shown a slight im- 
provement against the same month last year. 
As a fact, the increase is 65,508, from 331,190 to 
396,698. 

Rather more favourable accounts have been 
coming in from the Austro-Hungarian coal 
market than previously, the Hungarian blast- 
furnace works, which are well engaged, purchas- 
ing fairly large quantities; also the gasworks 
have been placing heavy orders lately, and there 
was a healthy feeling noticeable all round, which 
is likely to last. The State Railway require- 
ments in coal for 1905 have now been ordered, 
viz., 934,497 t. pit coal and 1,557,501 t. brown 
coal; . prices, on the whole, show a decrease 
against last year. 

A lively business is generally being transacted 
on the French iron market, but there is nothing 
of special interest to report, employment being 
brisk in the Haute-Marne and Meurthe-et- 
Moselle department, and somewhat irregular in 
the Centre and Midi. The coal trade in France 
is lifeless and dull. 

_ The general aspect of the Belgian iron business 
is much less healthy than in previous weeks, the 
upward tendency that could be perceived in 
most branches during May and June having 
given place to weakness in quotations and com- 
parative dulness in demand. - Only crude iron 
remains stiff. 

_ For engine and house coal a good inquiry comes 
in on the Belgian market, while prices remain 
pretty satisfactery and are inclined to firmness, 








At Algiers, the construction of an outer 
harbour in the Bay of Agha continues steadily, 
The expenses are being-defrayed by the Chamber 
of Commerce, and during last year the amount 
expended was £34,797. "This outer harbour is to 
be completed at the end of this year, and will form 
a basin open only to the south-east. The com- 
pleted works comprise already 424 acres of quays, 
taken from the sea in front of the Agha shore, with 
a jetty 200 yards long infront. Another jetty, 300 
yards long, runs from the south jetty for the 
purpose of protecting the works, 
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Application for Letters Patent. 


4@ When inventions have been ‘ communicated ” the 
name and address of the communicating party are 
printed in italics. 


14th July, 1904. 


15,639. Werr Fork for Looms, J. H. Taylor, Darwen, 
ncs, 

15,640. ComBinaTiON Martcu-Box, J. H. Yates, Bir- 
minghain. 

15,641. Back-PEDALLING Rim Brake for Cycugs, G. F. 
Stafford, Newcastle-on-Tyne. 

15,642. AmriaL Raitways, J. W. White, Liverpool. 

15,643. Cotp Storace CaamsBers, B. Rathmell, Liver- 


pool, 

15,644. Boor and Suoz Bests, J. Hanlon, Liverpool. 

15,645. ApsusTaABLE Trencu, J. Douglas and W. 
Christie, Southampton. 

15,646. ExzcrricaL Fuse DuIsTrisuTION Boxgs, 
Verity's, Limited, and A. E. Gott, Birmingham. 

15,647. VARIABLE SpeeD Gear, F. Millington, London. 

15,648, E.ecrric Motor Starters, Verity's, Limited, 
and A. E. Gott, Birmingham. 

15,649. Matrress Surraces, I. Chorlton and C. E. 
Smethurst, Manchester. 

15,650. VentiLaTors, 8. Saunders, Manchester. 

15,651. Lirg-cuarps for VeHIcLtes, E. A. Greaves, 
Liverpool. 

15,652. Coin-REcEIVING Device for Detivery of Gas, 
&e., Hawkyard and Meters, Limited, Man- 
chester. 

—, Pneumatic Tires for Motor Cars, W. Howes, 


ndon. 

15,654. Spinpte Carriaces, J. Bateson and L. C. 
Pateson, Manchester. 

15,655. TignhTENINnG Drivinc Banps, F. Thomasson, 
Manchester. 

15,656. PrRintine StgeLYARD for WEIGHING MACHINEs, 
J. E. Harrison and H. Pooley and Son, Limited, 
Birmingham. 

15,657. APPLIANCE for Dryineo Steam, W. H. Watkinson, 
London. 

15,658. BorLzn Tusss, J. Whyte and A. M. Crossley, 
London. 

15,659. Giazine Kixys, J. Hamblet, Birmingham. 

15,660. RevoLvine Paps for the Hezgts of Boots, G. 
Morton, Manchester. 

15,661. Cerrars Caszment Winvows, J. Dawson, 
Bradfor 

15,662. Propucine Cotours on Pgar., H. F. Neuss, 
Birmingham. 

15,663. Automatic Coupiines for RAILWAY VEHICLES, 
A. C. Sinclair and J. W. Windley, Nottingham. 

15,664. AncHors with ReversisLe Fiukes, W. B. 
Thompson, Dundee. 

15,665. Lusricatine the AxLes of Hutcuss, R. Arm- 
strong, Glasgow. 

15,666. Macuing for WasHING Bort es, R. J. M’Guin- 
ness and L. J. Kettle, Dublin. 

15,667. GENERATING ACETYLENE Gas, G. Ferrington 
and A. J. Little, London. 

15,668. Tox-prece for] Baker's WooDEN PEEL-HEADS, 
E. Windebank and A. Nance-Kivell, Portsmouth. 

15,669. Stzam GeneRaToRs, J. Turner, Blackburn. 

15,670. Liqguip Cooiers, O. Roderwald, Glasgow. 

15,671. Composition of Matrer, W. Fairweather.— 
B. Singer, United States.) 

15,672. Fiexipte Covupiinos for Wire Ropsgs, J. 
Ferguson, London. 

15,673. ArmospHEeRic Gas Licutine, C. Serjeant and 
F. Lagen, Kingsland. 

15,674. Soup Strainer, J. Headley, Ayr, N.B. 

15,675. Apvustinc the VaLve Setrinc of STEaM 
Bor.ers, W. B. Thompson, Dundee. 

15,676. Extension Lappers, F. Watters, R. O., F. O., 
and H. F. Bunce, London. 

15,677. ‘‘SHouLDERGRIP " TELEPHONE RECEIVER REsT, 
W. H. Danson, London. 

15,678. VarrabLe Speep Gearina, 8S. Knight, E. H. 
and E, Homan, London. 

15,679. AppLyinc Water to Roaps, D. O, Scott and 
J. Hutchinson, London. 

15,680. Dustpan, W. Colliss, London. 

15,631. INrgRNAL ComBUsTION ENGINES, R. 
London, 

15,682. Manuracturge of Giass Borris, B. A. Spaull 
and P. B. W. Kershaw, London. 

15,683. Conpurrts for the Conveyance of Fivutp, A. J. 
Boult.—(P. Marshall, United States.) 

15,684. Recorpinc the Fiow of Liquips, C. E. Wolff, 
London. 

15,6385. Gas Burners, 0. D. Cornell, London. 

15,686. Macuines for Sewine Fasrics, 8. Cohn, 
London. 

15,687. SURVEYING A. H. D. Riach, 
London. 

15,688. Apparatus for DriLtiInc WaTeR Mains, J. 
Stone and Co., Limited, and G. E. Jakeman, 
London, 

15,689. Treatment of Exuaust Stream, F. B. Aspinall, 
London. 

15,690. Brackets for Orrgr Trawt Boarps, O. 
Blackler and A. Alack, London, 

15,691. Erecrric LicutTine and ADVERTISING, A. E. 

ead, London. 

15,692. CoLLectTineG ELxcrric CurREntTs, F. E. Elmore, 
London. 

15,693. Propuctne Gioss on Mareriats, H. Hall, 
London. 

15,694. CLutcuss, T. W. Barber, London. 

15,695. ARMouUR PLatTING, J. 8. Beale, London. 

15,696. ArrsHips, L. 8. Darland, San Francisco, Cali- 
fornia, U.S.A. 

15,697. Lirts, P. M. Robinson, London. 

15,698. Gas Stoves, J. Nutting, London. 

15,699. ELecrricaL Resistances, W. Boehm, London. 

15,700. Cash ReoistErs, The National Cash Register 
Company, Limited.—({ National Cash Register Com- 
pany, United States.) 

15,701. Derermininc the Drop of PorenTiAt in 
E.LEctric TRANSMISSION Systems, Allgemeine Elek- 
tricitiits-Gesellschaft, London. 

15,702. Expitosion Enoines, E. A. Carolan.—({7he 
General Electric Company, United States.) 

15,708. VARIABLE SpgED Mecnanism, W. D. Custead 
and E. Manrara, London. 

15,704. Evecrricity Meters, W. M. Mordey and G. C. 
Fricker, London. E 

15,705. VALVE OpgRaTING Mgans, W. P. Thompson.— 
(Vereinigte Maschinenfabrik Augsburg und Maschinen- 
baugesellschaft Niirnberg, A. G., Germany.) 

15,706. DETERMINING HYDROGEN CoNTENTs of GASEOUS 
Mixtorgs, W. P. Thompson.—{ Vereinigte Maschinen- 
Jabrik Augsburg und Maschinenbavgesellschaft Nirn- 
berg, A. G., Germany.) 

15,707. Prosectite for Macuine Guns, E. Roth, 
London. 

15,708. ELevrRicaLLi ConrRULLine Fuonourarss 
Societé L. Gaumont and Cie., London. 

15,709. Manxvractcre of Manvrgs, J. J. Beu 
London. 

15,710. Street Scavencine Macuins, A. F. Meyer, 
London. 

15,711. Ratcuet Dritis, J. W. Mackenzie.—(4. 2. 
Stever and S. B. Parkill, United States.) 

15,712. WirELEss SIGNALLING, L. H. Walter, London. 

15,713, Fung s, J. B. Paradis, London. 
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15,714. Bicyctes and Tricycies, F. J. Workman, 
Gloucester, 

15,715. FasTeninc INDIA-RUBBER FRogs to LEATHER, 
H. T. Pearce, Stroud, Gloucester. 

15,716, Cups T. Morton, Birmingham, 





15,717. Rim Locks and Latcugs, A. E. Burrows, Wolver- 
hampton. 

15,718. Improvep Sur¥o.k Latcu, J. Smith, Newcastle- 
on-Tyne. 

15,719. Air Pumps, J. Thornton and W. H. Holehouse, 
Bradford, 

15,720. VARIABLE Spzgp Gearino, C. D. Durnford, 


mdon. 
15,721. Dyeine Yarn, I. D. Ward and J. W. Kenworthy, 


ord, 

15,722. Case for Surcicat Purposes, A. Whitmore, 
Birmingham. 

15,723. SEL¥-sUsTAINING Lirt GzaRING, W. Mallinson, 
Manchester. 

15,724. Casement Sray Fastentnos, C. Showe!l, Bir- 
mwingham. 

15,725. Manuractore of Lamp Brack, J. M. Adam, 
Glasgow. 

15,726. Hatcu Covers for Sartine Suips, J. Skinner, 
Newcastle-on-Tyne. 

15,727. FANLIGnT and Winpow Catcuss, W. J. May, 
Birmingham. 

15,728. Perroratep Music Sseets, G. McKinnon, 


ow. 

15,729. Removine Impuritizs from Woot, 8. Roberts 
and J. H. Crossley, Keighley. 

15,730. Cuanpe.iers, L. Smith, Manchester. 

15,731. Frances of Warp Beams, W. Blackburn and 

. R. Knowles, Manchester. 

15,732. Evecrric Lieut Firrinas, Verity’s Limited, and 
J. Sothcott, Birmingham. 

15,733. Sprayine Device for Liquips, A. B. Lennox, 


OW. 

15,734. FLExiBLe PowisHinc Paps, D. Appleton, 
London. 

15,735. Saucepans, G. L. Lloyd-Beach, St. Leonards- 


on- 
15,736. EaG-RECORDING Nest for Fowis, J. E. Draper 
and J. Shakespeare, Blackburn, Lancs. 
15,737. Recovery of Zoxc from GALVANISED WASTE, 
T. Twynam, Moortown, near 3 
— Guarp for PLaninc Macuings, A. G. Strong, 
rr 


a Paorocrapuic Piate, W. L. Parkinson, Liver- 


poo! 

15,740. CoupLine Devices, G. Glossop and C. Wilkinson, 
Sheffield. 

15,741. Crips for Rim Brakes, H. A. Lamplugh, Bir- 
mingham. 

15,742. Stitch Harrow, J. Musgrove, Longtown, 
Cumberland. 

15,743. Lupricatinc Apparatus, W. G. Heys.—(Z. &. 
and P. C. Hewitt, United States.) 

15,744. Mung Cacgs, F. Durward and W. W. Hartley, 
Manchester. 

15,745. Stgam Generators, A. Goriainoff, Manchester. 

15,746. Grinpinc MILL, F. Stark, Manchester. 

15,747. GULLEY ImpROVEMENT, H. R. Mills, Beckenham, 


ent. 

15,748. Trppinc Wacons, J. R. Gray, Glasgow. 

— AsH-PaNs of Furnaces, E. Entwistle, Black- 
urn. 

15,750. Castes, W. H. Becker and R. F. Williams, 
Cardiff. 


15,751. CLorues Ling Props, H. J. Leslie, London. 
15,752. Castor for Furnitore, G. Green, London. 
15,753. For this No. see entry on page 965, Jllustrated 
Official Journal (Patents), December 14th, 1903. 
—, PRESERVING the Huts of Suips, F. E. Dunnett, 
ondon. 





— Cookine Apparatus, J. B. and L. Sernéand E. | 


ms, London. 

15,756. Automatic Saut-orr Cock, 8. King and G. 8. 
Alefounder, London. 

15,757. Spurr Coixar, 8. King and G. 8. Alefounder, 
London. 

15,758. Lewis Brick, C. Harrod, Great Yarmouth. 

ag STEAM-CONDENSING APPARATUS, D. B. Morison, 

mdon. 

15,760. Crank Ax.zs, H. M. Butler, London. 

15,761. GgNERATOR FurRNACcEs, C. Groll, London. 

15,762. Evecrrotypes, 8. Cowper-Coles and Co., 
Limited, and 8. Cowper-Coles, London. 

15,768. ATTACHMENT to the Draw-Bars of VEHICLES, 
G. 8. Stevenson, London. 

15,764. Fastenine Devices, R. M. Pancoast, London. 

15,765. PyguMatTic TrrEs, J. N. Rice, London. 

15,766. Cu1mngy Cows, C. C. F. Schween and F. 
Wommelsdorf, London. 

15,767. Pockets, L. M. Brown, London. 

15,768. Moutps for Manuracturinc Cakgs, 8. Scott, 
London. 

15,769. Srorprpinc Howes in the Huuys of Surps, E. 
Smith, London. 

15,770. Boxes for Exvecrric Switcues, T. H. Marsh 
and A. B. Mudie, London. 

15,771. Connector for the ARMATURE and ComMUTATOR 
of Dynamo ELectric MACHINES, Siemens Bros. and 
Co., Limited, and H. Berry, London. 

15,772. MANUFACTURE of INSULATED ELEcTRIC Con- 
puctors, Siemens Bros. and Co., Limited, and W. 
Dieselhorst, London. 

15,773. Devices for AppLtyinc Brakes, J. B. Perry, 
London. 

15,774. TRamMway Rais, G. E. Storey and H. Marsh, 
London. 

15,775. Fitterinc Apparatus, W. H. Martin, London. 

15,776. Extractinc Merats from Orgs, P. J. Ogle 
and The Cyanide Vacuum Filter Company, Limited, 
London. 

15,777. Reapinc Rance Finper, T. R. Dallmeyer and 
H. Hill, London. 

15,778. ELecrric Swircuss, W. Griffiths and B. H. 
Bedell, London. 

15,779. Heap Coverines, J. 8S. Withers.—(/. Rochet, 
France.) 

15,780. DistrLLaTion Apparatus, J. 8. Withers.— 
(E. Bruyére, France.) 

17,781. Lirtine Jack, R. Page, London. 

15,782. Securninc Books to Covers, W. J. Connoll, 


London. 

15,783. Hee. Pap for Boots and Sxoss, A. B. William- 
son, London. 

15,784. ProrocaTecHuic ALDEHYDE, A. J. Boult.—(F. 
Fritzsche and Co., Germany.) 

15,785. Hotpgrs for Scourinc Cuiorus, J. Simonnot, 


n. 
Macazine Fire-arms, W. M. Vandegrift, 


15,787. Knittinc Macuines, A. J. Boult.—(La Société 
Générale de Bonneterie and C. Boucher, France.) 
15,788. Cootinc Gun Barres, A. G. Winter and E. 
G. Buckner, London. 
15,789. ScHoo. Desks, W. Bertram, London. 
15,790. Stay Busks, G. J. Anstruther, London. 
15,791. Boots and SHogs, J. Roe, London. 
15,792. SmEtTiInc Furnaces, H. L. and N. Wrinkle, 
mdon. 
15,793. APPARATUS for SEPARATING OREs, J. Buss, 
mndon. 
15,794. APpaRaTus for CoNnDENSING Stream, D. B. 
Morison, London. 
15,795. ARTIFICIAL Stone Pirss, E. H. Rieter-Bodmer, 
on. 
15,796. ALTERNATE CURRENT DIsTRIBUTING SysTEMS, 
C. H. Merz and B. Price, Londen 
15,797. Lastins Macuings, C. Sieg], Londo». 
15,798. Fiyinc Macuines, W. P. Thompson. 
Reynolds and H. I. Ssward, United Statzs.) 
15,799. Banks for Formine Pircurorgs, UC. K. Jansen 
and F. Eisbrenner, London. 
15,800. PREVENTION of SmoxE NvIsancgs, G. J. Robins, 
iverpoo! 
Rock or CoAL-DRILLING Macuinss, G. J. 
Robins, Liverpool. 
15,802. UNDERGROUND ConpbuiTs, M. J. Stone and E. 
T. Fenwick, Liv 
15,808. CoIN-FREED APPARATUS, J. Gow, London. 
—— Sream Borers, G. L. Chedepeau and R. Viand, 








don. 
15,805. Device for HoLpinc UmBrRELLAas, W. Nicholson, 
Bolton. 


15,806. CanpBosrp Boxss, E. F. Taylor, Bedford. 
15,807. Looxs, A. Hawkins, Birmingham. 
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15,808. Automatic Bett Pouncu for Tram Tickets, R* 
C. Barnes, Bexley Heath, Kent. 

15,809. Paeventinc Re-rituinc of Borries, J. P. 
Woods and 8. M. Thompson, Glasgow. 

15,810. Catcrners and Destructors, R. Dempster and 
Sons, Limited, and J. Radcliffe, Halifax. 

15,811. Fiusuine Cisterns, B. Haigh, Brighton. 

15,812. Comprnation Winpow, E. H. T. Kessen and J. 
T. Taylor, Sale, Cheshire. 

15,813. Hottow Foipine-up Cornicerre, E. H. T. 
Kessen, and J. T. Taylor, Sale, Cheshire. 

15,814. Moron Cars and Motor Bicycizs, J. McKenny, 
Dublin. 

15,815. Stanps for Music, F. C. Hare, Birmingham. 

15,816. Pepats for Cycies, G. C. Nixon, R. Wood, and 
H. N. Burbidge, Sheffield. 

15,817. Heavps for Weavinc, H. Yates, Manchester. 

15,818. Stoppinc Morion for Sewinc Macuinegs, J. 
Beattie, Manchester. 

15,819. Macutvg for LaBEeLuinc Bort es, J. E. Heudy, 
Keighley, Yorks. 
aoe LIFE-GUABDS J. Bedford, 

ax. 
15,821. Manuracrurinc Warer Gas, W. F. Mason 
Manchester. 
15,822. Creaninc of Grass Szxvs, J. Donaldson 


for TRAMCARS, 


ow. 

15,828. CettpLomw Coiiars and Corr3, W. O. Chis- 
holm, G ow. 

15,824. YARN-winpING Macuines, H. B. Arundel and 
J. Higginson, jun., London. 

15,825. Kottuyc Topes, A. H. Williams, Wishaw, 
Lanark, N.B. 

15,826, Printinc of Carpet Patterns, D. Cumming, 


Glasgow. 
15,827. Feepers of TarasHinG Macuings, F. O. Moule, 

incoln. 
— Buitpine Srrvucturgs, J. C. Sellars, Birken- 


15,829. Fitter Bevs for the TreaTMENT of Sewace, R. 
Middleton, Leeds. 

15,830. Apparatus for Suexepr Diprpine, C. H. Parker, 

Wolverhampton. 

881. CaRBURETTER, J. Stevens and W. Barnett, 

Wolverhampton. 

15,882. Rapp Heatine of Water. A. and I. Walton, 
Bradford. 

15,833. Preventine Waste in Beer Pumps, G. Allinson, 
Sheffield. . 

15,834. Framines of CycLe Sappugs, J. B. Brooks and 
J. Holt, Birmingham. 

15,835. HanpDLEs for Cycizs, J. B. Brooks and J. Holt, 
Birmingham. 

15,836. Means for Securrnc Het Paps, G. L. Scott, 
Manchester. 

15,837. Apparatus for Makinc Breap, A. Barron, 
Leicester. 

15,838. STEVEDORE’s SLING, I. Rowbotham, Stockton- 
on-Tees, 

15,839. WaeExts for Cycies, R. B. Parsons, Stockton- 
on-Tees. 

15,840. VALVE ATTACHMENTS for WATER HEATERS, U. 
Helas, London. 

15,841. MaNuFacTURE of V Motor Bestts, E. Lycett, 
Birmingham. 

15,842. Brusues, A. L. Tyerman, Liverpool. 

15,843. AssisTING INsTRUCTION in Waritinc, A. Jahn, 
Berlin, Germany. 

15,844. Cookinc APPLIANCE, RB. James, Nelson, New 
Zealand. 

15,845. WorK-sHIFTING Device for Sewine MacHINEs, 
D. G. Martens, London. 

15,846. Gas RecgNERATIVE Furnaces, J. W. Spencer, 
London. 

15,847. Stays for Fanicuts, A. Rainsford, London. 

15,848. TrousER SrretcHeR, G. C. Stenning and W. 
Murray, London. 

15,849. Katt, Joints, H. 8. Frampton, London. 

15,850. WEFT-REPLENISHING Looms, A. E., A., and G. 


15, 


Walker, London. 

15,851. HammMeR SuHarts, J. H. 8. Asquith and G. 
Feather, London. 

15,852. Game Apparatus, E. Bawden, Londen. 

15,853. AppaRATus for SHarPENine Toons, J. Pirie, 
London. 

15,854. Continuous Furnaces, Davy Bros., Limited, 
and H. Steck, London. 

15,855. Hor Metat Mrx1na, Davy Bros , Limited, and 
T. E. Holmes, London. 

15,856. Raitway Wacon Covup.ines, E. J. Hil, 
London. 

15,857. ANNEALING Merazs, R. Wyllie and N. Greening, 
Manchester. 

15,858. ADVERTISING APPARATUS, P. Dixon, London. 

15,859. Fotp1ne Scissors, E. Kaufmann, London. 

15,860. Manuractourine ILLUMINATING Gas, E. Derval, 
London. 

15,861. Castinc STEREOTYPE P ates, C. E. Hopkins, 

ndon. 

15,862. Furnaces for Burninc Coat Dust, O. E. 
Wilson, London. 

15,863. Exastic Tires for Roap Veuicies, M. H. 
Smith and T. Matthews, London. 

15,864. GARMENT Hanoers, J. A. Carlson, London. 

15,865. Gotr Games, J. E. Layton, London. 

15,866. GLasswarg, J. I., C. V., F. J., F. L., and P. RB. 
Arbogast, London. 

15,867. Forminc Roapways, A. J. Boult.—-(/. W. A. 
Loebell, Germany.) 

3. Box Iron, K. Zimmermann, London. 

,869. OpERATING Raitway Ports, Siemens Bros. 
and Co., Limited.—(Siemens and Halske Actien- 
gesellshast, Germany.) 

15,870. Device for AppLyinc Harr WasH, 
Broadwell, London. 

15,871. Toys, L. Abel, London. 

15,872. Arc Lamps, G. Viarmé, London. 

15,873. RarLway and TRaMway VEHICLES, U. Gibbs, 
London. 

15,874. ELEcrRICAL Fire ExtiIncuisHEer, H. Ruppert, 
London. 

15,875. Apparatus for Heatine Liquips, A. Waldbaur, 
Liverpool. 

15,876. LuncHEoN Baskets, J. W. Paton, Liverpool. 

15,877. SuppLyinc WaTER to GRINDsTONES, G. Stolzen- 
berg, London. 

15,878. APPARATUS for CoMPRESSING DRY PULVERULENT 
MATERIAL in Movutps, C. von Pelchrzim and J. 
Thummel, London. 

15,879. ALTERNATING ELEcTRiIC CURRENT METERS, 
Allgemeine Electricitiits-Gesellschaft, London. 
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15,880. Guarp for Sarrt-rroninc Macutygs, G, Eden, 
Derby. 

15,881. Borters, A. Smallwood, Birmingham. 

15,882. Mounts for METALLIC BEpsTEADs, T. Bessant, 
Birmingham. 

15,888. INCANDESCENT Gas Licuts, J. Warry and P. 
Wigley, Birmingham. 

15,884. LIGHTING INCANDESCENT BURNERS, J. Milne and 
H. O'Connor, Edinburgh. 

15,885. GAS-TESTING APPARATUS, 
O’Cennor, Edinburgh. 

15,886. Merger cf Ventizatinse Lames, C. H. Worsnop, 
Halifax. 

15,887. Automatic Action for Orgninc JEWEL CasEs, 
D. Marshall and Kelly, Marshall and Co., Limited, 
London. 

15,888. Bett Fastener, E. B. Jefferies, Aberdare. 

15,889. Sink Lip, E. Butterworth, Heywood, Lanes. 

15,890. Ropz Grip, J, and D. Laurie, Glasgow. 

15,891. Fives for Borter Furnaces, A. W. Bennis, 
Manchester. 

15,892. Nurs and Lockine Devices, W. Mansell, 
Manchester. 

15,893. Or Cans, F. Moore and C. E. Shaw, Halifax. 

15,894. ResILieNT Tires for Motor Cars, B. Marks, 
Manchester. 

15,895, Brakes for Rainway VEHICLES, R. H. Wilkinson, 

ng |. 

15,896. Roap ScariFiErs, J. Medd, Sheffield, 






A. H. 





J. Milne and H. 
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15,897. Saurries, H. Chadwick and W. Gerrard, 
Huddersfield. 

oe Vasnisu or Parnt Can, T. Coldwell, Hudders- 

eld. 

15 899. Brakes for Rartway Wacons, 8. Speakman, 
Miuchester. 

15,90). ConTrRoLiine Devics for Kouis of Rippon, M. 
Schubert, O. Rechnitz, H. Holzer, and M. Runert, 
Hamburg, Germany. 

15,901. Cooxine Stove, T. Golkowski, 

Germany. 

15,902. Fotpine Gartss, W. E. Williamson, Withington, 
near Manchester. 

15,903. Mernop of Porntinc Bripogs, F. V. Blacka, 
London. 

15,904. Stgam Vatves, W. Boby, London. 

“oo DerTacHaBLe Corrs, J. H. Giffard, Ramsgate, 

‘ent 


Hamburg, 


ent. 

15,905. Patnrep Fasrics, W. 1. Hadden, London. 

15,907. Marcins on Norge Papgr, &c., L. A. Carre, 
London. 

15,908. Propuction of ComBustiBLe Gasks, A. Reich- 
wald.—(Fried. Krupp, Aktiengesellschajt, Germany.) 

15,909. Sounp Recorpine InsraumeEnts, C. J. Rawlin- 
son, London. 

15,910. Pasvention from Founperina of Vessers at 
Sega, M. 8, Maurice, Claremont, Cape of Good Hope. 

15,911. Boot-PoLisHinc Apparatus, C. F. Cheesman, 
Loudon. 

15,912. Razor Srrop Dressgr, T. J. Forde, Kingston- 
on- Thames. 

15,918. Pocker Pencit Houpsr, E. C. Bates, 
ton-on-Thames. 

15,914. Macuings for OPERATING on Cans, C. H. Han- 
ford, Kingston-on-Thames. 

15,915. Not and Prez Waencu, G. Bryar, New Brurs- 
wick, Canada. 

15,916. Wrencuegs, G. Bryar, New Brunswick, Canada. 

15,917. VaRIaBLe SPEED Mecuanism, A. J. Boult.— (4. 
F. Rochwell, United States.) 

15,918, a A. J. Boult.—(Z. Janssens, Bel- 
gem. 

15,919. Nart Extractors. G. von Bre znay, London. 

15,920. New SutpHipEe CoLours, R. B. Ransford.—(L. 
Cassella and Co., Germany.) 

15,921. Pumprncand Exsaust Apparatvs, C. J. Harvey, 

mdon. 
15,922. Prgumatic Dustine Apparatus, C. J. Harvey, 


Kings- 


mdon. 
15,923. Vatves for ConTROLLING Acips, B. Rhodes, 
ncon. 
3,924. WasHine Macatngs, G. K. Smith, London. 
5,925. Friction Ciutcugs, Ganz and Co, Eisengies- 
— und Maschinenfabriks Aktiengesellschaft, 
ndon. 
15,926. Brakes for Cyciges, H. L. Schaffner, London. 
15,927. Device for Hotpine Laces, M. Cohn, London. 
15,928. SELF-oILING WHEEL for CoLLigRyY TRaMs, W. 
David, London. 
15,929. Facrurratinc Business CORRESPONDENCE, A. 
Koch, London. 
15,930. Propuction of CHtorororm, O. Liebreich, 
London. 
15,931. Sprinc WHEELs fur Venicues, A. &. F. Robin- 
son, London. 
15,932. INCANDESCENT ELEcTRIC Lamps, M. Sommer, 


t 
1 


15,933. FLyinc Macuines, A. Barrand W. E. Hearinan, 

ondon. 

15,934. MANUFACTURE of Betatng, C. Stiepel, London. 

15,935. MANUFACTURE of INDOLPHENOLS, C. D. Abel.— 
(Actien-Gesellschayst siir Anilin Fabrikation, Germany.) 

15,936. Sat Cetitars, W. P. Thompson.—(£. H. Rush, 
United States.) 

15,9387. INCANDESCENT Gas E. Boaler, 
Liverpool. 

15,938. DestrRoyInc WEEDs and InskEcts, H_ T. Gill, 
Liverpool. 

15,939. Motor Cars, F. Strickland, London. 

15,940. Printinc Macuing MecuanisM, R. UC. Annand, 
London. 

15,941. Borters, The British Thomson-Houston Com- 
pany, Limited. —(The General Evectric Company, 
Onited States.) 

15,942. ELecrric Merrers, Union Elektricitits-Gesell- 
schaft, London. 

15,943. Propuctnc CoLouRED DISCHARGES on DyED 
MATERIALS, J. Y. Johnson.—{Badische Anilin and 
Soda Fabrik, Germany.) . 

15,944. DiscHarRGING Dyep TExTILE Fasrics, J. Y. 
Johnson.—(The Badische Anilin and Soda Fabrik, 
Germany.) 

15,945. Provecti.e, T. G. F. G. McCombie, J. B. 8S. Mac- 
Ilwaine, and G. F, Strawson, London. 
15,946. Frre-cock, H. Aass and J. M. 

ndon. 

15,947. VENTILATING Fans, A. B. Giil, London i 

15,948. Locomotives, G. G. M. Hardingham.—(@Mia, 

Trevithick, Eyypt.) ss 

,949. LupricaTors, J. E. Gill, London. =7 

50. Broocn Pin Bearines, H. Vogt, London. 

Automatic Sroxers, P. J. Hamler, London. 

52. Evecrrope for ELecrricaL ACCUMULATORs, 
4 Berg, London. 

IMPROVED Pirg Unions, E. Lienert-Markct, 
London. 

15,954, TRANSMISSION GEAR, 
London. 


MANTLEs, 


Monstad, 





A. K. Huntington, 
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15,055. Curr Houipgr, C. Marx, London. 

15,956. NON-SKIDDING TiRE, J. Fordham, St. Leonards- 
on-Sca, Sussex. 

15,957. Ties for Ficrer Beps, A. Bryan, Water Orton, 
Warwickshire. 

15,958. Protector for Hatcuet Biapgs, H. Jones, 
Ton Pentre, Glam. 

15,959. WaTER Pipes, J. Thornton and G. H. Crowther, 
Cleckheaton. 

15,960. CycLe Huss, G. H. Picken, Birtningham. 

15,961. Penci, Saarpener, D. 8. Birrell and The Firth 
Company, Limited, Live: 1. 

15,962. Macuine for HaNDLInG Pins, A. H. Bate, Bir- 
mingham. 

15,963. APPARATUS for MgasuRING Liquips, C. J. and 
H. Bailey, Manchester. 

15,964. ExTRacTING Merats from Orgs, J. G. Slater, 
Glasgow. 

15,965. Manuracture of Basket Naixs, J. Foxall, 
Stourbridge. 

15,966. WEARING APPAREL, J. Delemesching and M. 
Lobel, Leicester. 

15,967. Rotary Motion for Drivinc MacHINERY, R. 
F. Lines, Wednesbury. 

15,968. Wrist Straps, H. E. and O. W. Butler, Bir- 
mingham. 

15,969. Carpinc Enoines, T. and D. Taylor, Man- 
chester. 

15,970. Hgts of Boors, J. L. 
McFarlane, Hull. 

15,971. Loupaicatine Spinninc Frames, J. Whitehead, 
Manchester. 

15,972. Evastic FLurp Tursings, H. Wiesner, London. 

15,973. Automatic Box Iron, T. B. Stuart, Salford, 
Lanes. 

ys Sappies for Cycies, &c., J. Fletcher, Liver- 
9001, 

15,975. WaSHABLE Hats, A. Rowlands, Liverpool. 

15,976. AvuToMaTic Air Lock for RaiLway CaRRIAGES, 
D. Lowe, Bolton. 

15,977. ACETYLENE Gas Generators, H. W. Povey and 
G. A. Shakespeare, Birmingham. 

15,978 Dyxine Cops, E. F. Bauersachs and G. A. H. 
Briickner, Germany. 

15,979. MANUFACTURE of IsoLaTING MATERIAL, W. 

Schmidtgen and M. Konig, Germany. 

5.980. BUTTON-SETTING Macuine, M. S. 


Penny and J. E. 


fo. 


Elliott, 


London. 

15,981. TELEPHONE DrrecTorigs, M. G. Brownell, 
London. 

15.982. ManuracturE of CoLouninc Marrer, T. R. 


15 983. CoLLAPsIBLE LETTER Bac, W. Thompson, 
London. 

15,984. Treaps for Exastic Trrgs, H. D. L. Weed and 
J. 8. Pickell, London. 

15,985. Puzzur, J. 8. Tulloch, London. 

15,986. WasHING Macuings, P. Cunnea2n, London. 

15.987. Dumprxc FLoors for Matt KIxys, P. G. Toep- 
fer, London. 

15,988. Apparatus for Nicgur 
Tweedie. Galashiels, N.B. 

15,989. Tings for Motor Cars, H. J. Faiers, Leyton- 
stone. 

15,990. Boucik Syainer, H. Noffke and Co., Man- 
chester. 

15,991. ConstRucTION of Tennis Racquats, A. Berger, 
London. 

15,992. Spectacies, F. N. Davidson, London. 

15,993. Trres of WHeEts for Venicies, B. Birnbaum, 
London. 

15,994. Uericnat RING 
Williams, London. 


SIGNALLING, R. O 


for Fixuina Rops, F. J. 


15995. Hanp Roap Scraper, G. L. Cumberland, 
London. 

15,996. INCANDESCENT Gas Burners, L. Zechunall, 
London. 


15,997. Riperne Plover, D. Macfarlane, London. 

15,998. SWATH-TURNING MacuHINE, D. Macfarlane, 
London. 

15,999. Boots, H. Hargreaves, London. 

16,000. Fusgs for ProJectiies, H. C. Seddon, London. 

16,001. Pic Troveu. P. J. Devine, London. 

16,002. Bricks, J. Mills, London. 

16,003. MacHINE for SPinninG Yarns, A. J. and H. A. 
Foulds, London. 

16,004. INTERNAL ComBusTION Enorngs, B. M. Aslakson, 


mdon. 

16,005. Topacco Pipgs, F. H. Bowly and D. J. Runyon, 
London. 

16,006. Mgrat Workinc Macuines, M. C. Johnson, 
London. 

16,007. Corn Counrsrs, H. H. Lake.—(C. C. Linindoll, 
United States ) 

16,008. Coxe Ovens, H. Koppers, London. 

16,009. Sponcs for SuncicaL Purposgs, M. M. George, 
London. 

16,010. Sawinc Apparatus, H. Greenwocd, London. 

16,011. INTERNAL ComBUsTION ENGINE, P. Albertini, 
London. 

16,012. Two-stRoKE Gas Motor Enarng, P. Albertini, 
London. 

16,013. INTERNAL ComBusSTION Escinr, P. Albertini, 
London. 

16,014. Device for TicaTENING SADDLE Grrtus, H. K. 
vom Hofe, London. 

16,015. Means for ScpporTinc Brackets, J. 8. Bell, 
London. 

16,016. APPLIANCE for ConNEcTING Pipgs, F. G. S. Ham, 


mdon. 
16,017. Couptincs for Ratmtway Cars, K. Geucke, 


mdon. 

16,018. Vatves for ComPRESSED AIR-OPERATED WATER 

1FTERS, G. Rozitres, London. 

16,019. Ammonia Motors, J. Robson, London. 

16,020. CycL—e Pgepat and Crank, C. E. McLeod 

mdon. 

16,021. Keying Rattway Rats to Carrs, J. A. 
Colquhoun, London. 

16,022. SkyLicuts, A. J. Boult.—(J/. 
South Wales.) 

16,023. INDIcEs and REFERENCE Devices, W. W. Bem- 
rose, London. 

16,024. Driers, A. Leyer, London. 

16,025. Atk TuBEs for PNevmatic Tires, W. P. Thomp- 
son.—(Vereinigte Berlin-Frankfurter Guimmiweren- 
Jabriken, Germany.) 

16,026. Vapour E.ecrric Apparatus, E. A. Carolan, — 
(The General Electric Company, United States.) 

15,027. Puc Mitts, J. W. Craven, London. 

16,028. Manuracture of STeEx, J. Y. Johnson. —(J/. 
Moya, France.) 

16,029. PropucinG INCORRODIBLB MATERIAL, G. W. 
Gesner, London 

16,030. VaRIABLE Speep Gear, J. Fell and G. E. 
Measures, London. 

16,031. Coatinc Biscuits with Sucar, H. 
London. 

16,032. Stgam Encrves, T. W. Mitchel], London. 

16,033. Courtine Link for Catr.Le Cuarns, B. Kuothe, 
London. 

16,034. METAL-MELTING FurNaczs, W. H. Wheatley.— 
(J. Porteous, United States.) 

16,035. A Sponcre Giove, F O. Y. Cortes, London. 

16,036. Dry or Wer Winpow C.eaner, L. M. Burt, 
London. 


Haslam, New 


Pecher, 


£0th July, 1904. 


16,037. Srorm Apron, 8S. D and E. M. Reid, Kingston- 
on-Thames. 

16,038. ImpRoveED TELEPHONE System, B. Brander, 
Berlin, Germany. 

16,039. SIGNALLING Foc ALARM, W. H. Smith, Macctcs- 
field, Cheshire. 

16,040.- Music Lear Turner, J. W. Lyttle, Vange, 
Essex. 

16,041. Latues, C. and G. B. Taylor, Birmingham. 

16,042, MacuingE for GrinpInG ConicaL Work, J. J. 
Guest, Birminghain. 

16,043. ComBINATION Mait Cart TraiLer, E. M. 
Ginders, Birmingham. 

16,044. DrivinG Betts, J. A. Mays, London. 

16,045. Coat and Org WASHING MacutneRy, C. Walton, 
Sheffield. 

16,046. TorpEDorEs, R. H. Quine, Manchester. 

16,047. ASHPAN Fronts for Grates, W. E. Halladay, 
Birmingham. 

16,048. Srrinc Containers, D. and J. T. Leigh, 

Halifax. 

16,049. TassELs, G. Lewis, Manchester. 

16,050. Loom SHuttTzs, J. Whitaker, Keighley. 

16,051. Recepractes for VENDING Purposes, J. L. 

Crawford, London. 

16,052, ConsTRUCTING FIREPROOF WALLS, J. Bassett, 

Birmingham. 

gre’ Spgep MeaAsuRING Apparatus, A. Kershaw, 

Leeds. 

16,054. Ick Cream Freezers, H. and W. Thompson, 

Sheffield. 

16,055. CoLLapsIBLE Horsk STREET FeEpinG Sroot, 

M. B. Scott, Glasgow. 

16,056. AuTomaTic RowLocks, 

Maidenhead, Berks. 

16,057. Fixtnc Encingsin Position, J. and E. Whittle, 

Manchester. 

16 058. CarnTRipGE Bac, W. Prain, Montrose, Forfar, 


F. B. Shuttleworth, 


N.B. 
16,059. Apparatus for GENERATING ELECTRICITY, 
T. W. 8. Hutchins, Manchester. 
16,060, Swircu Apparatus for Tramways, C. Menzies, 
Glasgow. - 
16,061. EARTHENWARE Foot Warmers, T. M. Cannon, 
London. 
16,062. CatcuEs for Broocugs, E, H. Stott, Whitworth, 
near Rochdale. 
16,063. ELectric Sarety Fuses, J. J. Smith, Stockton- 
on-Tees. 
16,064. ParLour Grates, R. Barr, W. M. Richardson, 
and Carmuirs Iron Company, Limited, Glasgow. 
16,065. MECHANICAL APPLIANCE for KEEPING ACCOUNTS, 
J. Inglis, Glasgow. 
16.066. SHor TREES, J. Jeffs, London. 
16,067. Gas Propucers, H. J. Grice, London. 
16,068. ConstrucTING Motor Car Bopiss, W. T. 
Edwards, London. 





16,069. MANUFACTURE of PropucerR Gas, H. E. Smith, 
London. 

16,070. CrEAM SEPARATORS, J. Meys, London. 

16,071. Friction Ciutcn, J.T. Scarborough, Coventry. 
16,072. Frames of Cuarrs, P. J. Roots and H. Kerslake, 
London. 

16,073. Conveyors, G. F. Zimmer, London, 

16,074. Conveyors, H. Marcus, London. 

16,075. Catcu for REvoLvinG Fiat Carps, G, Bamber, 





Shillito.—(The Aniline Colour and Extract Works, 


Switzerland. 





Blackburn. 


16,076. Steam Raprator, W. H. Bushell and L, R. 8. 
Tomalin, London. 

16,077. D&VELOPING PHoTocRAPHIC PiaTEes, H. W. 
Fairbrother, London. 

16,073. Grip for CARRYING PaRcELs on Cycigs, E. A. 
Deadman, London. 

16,079. Macazing SMALL-arMs, T. R. R. Ashton, 
London. 

16,080. Curtains for CaRRIAGE WinDows, G. M. Truss, 
London. 

16.081, ConNEcTING SpRINGS to VEHICLE AXLEs, R. 
Grimmer, London, 

16,082. Roap VeHIc.Les, R. W. Western, London. 

16,083. Roorixc Feit, G. C. Marks.—(Schwarz sche 
Maschinenfabrik und Eisengiesserei, Germany.) 

16,084. Lamps for Moror Cars, H. Lucas, London. 

16,085. Typewriters, Wanderer Fahrradwerke vorm. 
Winklhofer and Jaenicke Act.-Ges., London. 

16,086. Connection fur Taps, J. Griffin and W. H. 
Making, London. 

16,087. Means of Savino Lira, G. Ayres, London. 

16,088. INDOOR or TABLE UrICKET, G. Cole, London. 

16,089, SrREET WATERING Vans, J. Watts, London. 

16,090. Dritting Macuings, J. H. 8. and J. W. 8S. 
Asquith, and G. Feather, London. 

16,091. Cuttinc WooLLen Garments, T. Wilkinson, 
London. 

16,092. DeTacHaBLE TrrkE, A. J. Richards, Plymouth, 
Devon. 

16,093. Apparatus for PerroratinG LEATHER, C. C. E. 
Wiese, London. 

16,094. SpgED InpicaTor, M. Bates and L. Ginison, 
London. 

16,095. SrrReNcTH TESTING APPARATUS, J. Maitland, 
London. 

16,096. VaLvE Gear STgAM ENGINEs, Cole, Marchent, 
and Morley, Limited, H. W. Morley, A. Dobson, and 
H. R. Ross, London. 

16,097. ExcavaTinGc Apparatus, W. H. Fulcherand H. 
Murphy, London. a 

16,0°8. Apparatus for Cutrine Ivory, C. Traeger, 

ndon. 

16,099. Printinc Typs for the Repropuction of Draw- 
ince, O. Imray.—(K. u. K. Hofschristgiesserei Poppel- 
baum, Austria.) 

16,100. SEwinc MacHINE ATTACHMENTS, D. G. Martens, 
London. 

16,101. Sewinae MacHINE ATTACHMENTS, D. G. Martens, 
London. 

a MacuIne AtracuMEnts, D. G. Martens, 

ndon. 

16,103. Nut Wrencu, J. Adams, London. 

16,104. Cagckine the Dravuont of Steam Borvers, J. 
M. Stratton, London. 

16,105. Dressinc of Yarns, W. Moller-Holtkamp, 
London. 

16,106. Tires for 
Rubber Company, 
London. 

16,107. Harr-pin, N. L. D. Prehn, London. 

16,108. ALTERNATING-CURRENT ELEcTric Motors, The 
British Thomson-Houston Company, Limited.—(7he 
General Electric Company, United States.) 

16,109. ELEcTRic-cURRENT Switcues, The British 
Thomson-Houston Company, Limited.—{The General 
Electric Company, United States.) 

16,110. ELECTRO-MAGNETIC MercuanisM, The British 
Thomson-Houston Company, Limited.—( The General 
Electric Company, United States.) 

16,111. VARIABLE STROKE Mecuanism, E. A. Carolan. 
—(The General Electric Company, United States.) 

16,112. Furnaces, N. M. Ogle and A. J. Woolford, 
London. 

16,113. TREATING INCANDESCENT Lamp FILAMENTS, L. 
Calvert and W. A. Snape, London. 

16,114. Non-conpuctinc Covgerincs for Steam Pps, 
H. H. Jackson and A. Horafray, London. 

16115. Gear Cases for VeLociprpEs, Rudge-Whit- 
worth, Limited, and J. V. Pugh, London. 

16,116. Apsustinc Devices for Tres, &c., J. Lavine, 
London. 

16,117. DistnreoratTine Macuings, P. 8. Triggs and 
The Oliver Mill Company, Limited, London. 

16,118. AIR-TIGHT CLOSURE for BoTTLEs, J. Falconer, 
London. 

16,119. MANUFACTURE of W. 
(Kalle and Co , Germany.) 

16,120. MANUFACTURE of 
—(Kulle and Co., Germany.) 

16,121. MANUFACTERE of DyEs, 
(Kalle and Co., Germany.) 

16,122. Gas PrEssuRE RecuLators, J. Maul, London. 


Dunlop 
Gooding, 


VentcLeE Waer.s, The 
Limited, and J. 


Dyes, G. Johnson.— 


G. W. Johnson. 


G. W. 


DyEs, 


Johnson.— 


16,123. Manvracture of Boots, E. Langenohl, 
London. 
16,124. Mgans of Ty1nc Bioop Vessets, A. W. 


Frentzen and J. Schoemaker, London. 

16,125. Corsets, M. V.-V. D. Paelt, London. 

16,126. PLaTEN Press, F. Matirer and G. Schneider, 

ondon. 

16,127. Stie¢uTinc Gear for Guns, Sir W. G. Armstrong, 
Whitworth and Co., Limited, and 8, W. A. Noble, 
London. 

16,128. CasemENTs, B. K. Webber, London. 

16,120, Or, Lamps, A. Keen, London. 

16,130. Manuraciure of Drawine Pins, L, Littaucr, 
Berlin. 





SELECTED AMERICAN PATENTS. 


From the United States Patent-office Oficial Gazette. 





760,460. VariaBLe Spreep Gear, W. 7. Leighton, 
Rochester, N Y.—Filed July 10th, 1902. 

Cluim.—A variable speed gear, comprising a drive 
shaft and a driven shaft, rotary bodies carried thereby 
having parallel or surfaces, and the driving 
body having a changeable speed surface, a motion- 


[760.460] 








transmitting ring interposed between said rotary 
bodies, and means for changing the direction of feed 
of said ring, thereby causing it to travel along between 
said rotary bodies by the rotary action of the bodies 
thereon. 

760,582. Toncs ror FURNACE-CHARGING CRANES, C. 
L. Taylor, Alliance, Ohio.—Filed May 27th, 1903. 
Claim.—(1}) The combination with tongs-carrying 
frame, of tongs each having a bit at its free end to 
engage the slab or ingot, and an inwardly-projectin, 
shoulder or abutment in rear of its bit, an 
means for actuating the tongs. (2) The combination 








with a oe frame, — detachably connected to 
said frame, and means for locking the tongs in place, 








— 


of a head located within the frame and detachably 
connected to the tongs, and an operating bar detac}). 


760.582 








ably connected to the head within the frame, sul. 

stantially as set forth. 

760,671. Hyprocarson INCANDESCENT Lamp, G, 
Washington, Brooklyn, N.¥.—Fiicd November 301), 
1898. 

Claim. —The conbination with a main burner, q 


commingling chamber, and a vaporiser, exterior of 
and wholly independent of the main burner casing, 
and discharging into the commingling tube, the said 


7 





vaporiser being of thin metal, so that the initial 
vaporisation may be started therein by the heat froma 
match or torch, and having a detachable connection 
to the supply pipe, of an auxiliary burner connected 
to receive vapour from the commingling tube for con- 
tinuing the vaporisation of oil in the vaporising 
section. 

761,081. Hoprer-rezpinc Device 
pucers, W.J. Knox, Edyewood, Pa. 
ary 7th, 1902. 

Claim.—(1) The combination with a hopper, and a 
disc located below the mouth thereof, of a flexil!e 
support for the said disc, consisting of a series of links 
attached to the disc outside the centre, a shifting sup- 
port for the links,and means for varying progressively 
the angular position of the said support (2) The 
combination with a hopper, and a disc lecated be'ow 


FoR Gas Pro- 
Filed Febvru- 
































the mouth thereof, of driving mechanism operating 
the said disc, and intermediate devices consisting of « 
spider connected to the dise by parallel links or con- 
necting-rods, the arrangement being such that the 
movement of the spider successively operates the 
links or connecting-rods in a vertical direction, but 
still parallel to each other, producing a similar parallel 
movement in the suspended disc. 


761,282, Cramp, E. EL. Aires, Lina, Ohio, — Filed 
October 14th, 1903. 

Clain.—(1) A hook member, having parallel, up- 
wardly, and forwardly extending arms spaced apart, 
and a straight, flat face formed in advance of the 
arms, and a lever pivoted between the arms, substan- 
tially as described. (2) Aclamp of the kind described, 


761282 


afl 
ap 


il 
SS... 





comprising a lever perforated adjacent one end and 
enlarged and rounded at the opposite end, a hook 
member pivoted to the lever adjacent the enlarged end 
and having a flat face adapted to lie substantially 
parallel with the lever, and a chain having one end 
attached to the perforated end of the lever, substan: 








tially as and for the purpose described. 
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COLONIAL AND FOREIGN. MINING 
STATISTICS. 


Tue somewhat belated Blue-book entitled “‘ Mines and 
Quarries; Part IV., Colonial and Foreign Statistics, 1902,” 
has now made its appearance, and those interested in 
British mining will find it a useful aid should they wish 
to study the state of affairs which has caused perturbation 
in several branches of the home industry. It is not so 
many years ago that the facts and figures in the present 
velume were presented in the form of a short appendix 
to the British statistics, and the more copious treatment 
of the subject is in every way to be commended. It is 
avowedly compiled largely from Foreign-office reports and 
statistics, and cannot put forth any claims to originality ; 
moreover, its appearance at a time when statistics for 
1903 are appearing in foreign publications is somewhat 
against its general utility. However, there is a great deal 
of trouble in store for the individual who would search 
the Foreign-office leaflets for information as to this or 
that metal, and, despite its somewhat tardy appearance, 
this Blue-book will be welcomed as better late than never. 
The immense number of facts and figures presented makes 
it impossible for us to deal with the whole volume, and 
we propose, therefore, to limit our references to such 
minerals as come into direct competition with British 
products. Proceeding in alphabetical order, arsenic 
comes up for first mention. Here we have plenty of 
evidence to account for the decline of the industry in 
Cornwall, the Spanish output of arsenical pyrites, which 
a few years ago was nil, having risen in 1902 to 5648 
metric tons; moreover, this figure being about four times 
that of the preceding year, it is a safe assumption that 
Spain will shortly be in a position to control the market. 
The statistics give us no details, but it may be added that 
the bulk of the mineral is derived from the Pyrenean 
region above Barcelona, the Galician properties not 
having come up to the expectations formed of them. 
Though some of the pyrites is exported, the bulk is con- 
verted into white arsenic at the large works which the 
mining company has erected at Badalona. In Portugal 
the output of arsenic rose from 527 metric tons in 1901 to 
736 metric tons in 1902, while in Germany a decline, 
though only a slight one, has to be recorded. In old 
times England and Germany practically supplied the 
world with arsenic, and it is of interest to note that the 
new competition of the Iberian Peninsula seems to have 
affected Britain to a much greater extent than Germany. 

In about the same quantities as by Portugal, arsenic is now 
being produced by Canada, the output showing an increase, 
while France, the remaining country whose output is 
worth mentioning, shows a decrease. Passing on to 
antimony, there are no comparisons to be made with 
home production, because this is nil. Looking at the 
position of the metal generally it must be considered as 
somewhat unsatisfactory. The demand has not increased 
in anything like the production from new sources of 
supply, and it would almost seem as if something like the 
combine which exists in the case of bismuth was required 
to put its mining on a sound financial basis. A good 
many of the Portuguese properties have shut down, 
owing to the competition from Borneo, it is generally 
supposed, though the present report bears no evidence to 
more than a meagre production from that quarter. Italy 
has a number of small mines, though the output of ore 
sank from 8818 tons in 1901 to 6116 tons in 1902. In 
northern Portugal the antimony veins carry gold, while in 
the south they do not; it is evident, however, from the 
fact that a total of only 68 tons of gold and antimony 
concentrates were produced in Portugai in 1902, that the 
industry is under a cloud. Servia is known to possess 
antimony in some quantities, and a production of 312 tons 
of regulus is given for 1902, a decrease on the preceding 
year. It is evident that European producers have to look 
upon the United States as their chief competitor, for here 
we find that the output of metallic antimony rose from 
2404 tons in 1901 to 3281 tons in 1902, whereas decreased 
outputs are the tendency elsewhere. We shall say no 
more about bismuth except that new uses for it are 
sadly wanted. Cobalt is another metal not now produced 
in the British Isles. Unlike the allied metal nickel, there 
is no progressive demand for it, and a considerable falling 
off in the American production is to be noted, viz., 2 
tons of oxide against 6 in 1901. In other countries it 
is lumped with nickel, and sometimes bismuth also, so 
one cannot by mere inspection of the retutifis deduce the 
position of affairs. With regard to copper there is nothing 
of particular novelty. No new deposits have been dis- 
covered to assail America’s position as the premier 
producer, though steady progress is shown in a number of 
countries. On the Continent decreases are recorded in 
Italy, Norway, France, Germany, and Spain, to a slight 
extent. America, Mexico, Sweden and Russia «show 
increased production, the last country more particularly 
in the Caucasus region, where the metalliferous deposits 
are now receiving attention from home and foreign 
capitalists. A large body of low grade siliceous ore has 
been opened up by a London company, but the copper 
will only come into the Russian market in consequence 
of the heavy import duty on the metal, which in this 
case amounts to a bounty. 

_ Turning now to lead ore, it is noticeable that while the 
United States output remained about stationary, Canada— 
that is, British Columbia—shows a reduction of over 50 per 
cent. in the output for 1902, compared with 1901. Italy 
also shows a substantial decrease, and Spain to a less 
degree. We may remark in passing that in the case of 
Italy a good deal of the ore is of a complex character, and 
that when the problem of its treatment has been solved, 
which may be expected about the date of the Greek 
Kalends, a great increase in the yield of both lead and 
zine may be confidently predicted. Among the countries 
showing an increased output of lead we find France, 
Germany, Portugal, and Mexico. . As far as the British 
producer is concerned, the statistics for foreign lead pro- 
duction have lost a good deal of the significance they 








possessed at the time of the Spanish and American dis- 
coveries. Unsatisfactory though the present price is the 

roduct yet finds a ready sale to the smelters, and mine 
essees are under no apprehension as to the immediate 
disposal of their ore. 

In the case of manganese things are different, and in 
view of the enormously increased production in Brazil, 
India, Turkey, United States of America, Russia, and 
Hungary, to say nothing of other countries showing 
an increasing output, the prospects of the Welsh 
industry do not look too bright. Manganese ores 
vary a good deal in their content of the metal, but 
the report’does not give details on this head. It seems 
questionable, despite the increased use of manganese, 
whether the market will be able to absorb all the ore 
which it is sought to mine. Only the other day the 
chairman of the British North Borneo Company said that 
the company hoped to be in a position shortly to turn out 
50,000 tons of manganese ore per annum. Passing on to 
nickel, there seems no need here, at present, at all events, 
to indulge in any pessimistic remarks with regard to over- 
production. Despite the increased production of the 
silicate ores of Ontario and New Caledonia, it is notice- 
able that Germany shows an increased output from her 
arsenicated ores. The United States shows, however, 
some decrease, as does Norway, in values, though not in 
output. No doubt the Norwegian industry has felt the 
new competition ; certainly, at one time, nickel mining 
was much more extensively carried on than has been the 
case of late years. With regard to mercury, the increased 
output of Italy from the Tuscan mine of Monte Amiata 
is worthy of note. The Italian ore is not so rich as that 
of the celebrated Almaden mine in Spain, but it is worked 
in a much more scientific manner. Spain shows a slight 
decrease in production, but there are financial interests 
wrapped up in the working of the Almaden mine which 
preclude practical deductions being made from the returns. 
In order to correct a misapprehension which prevails on 
the subject, we may say that the mines have never passed 
out of the possession of the Spanish Government, though 
at times a prominent London financial house has taken 
them as security for a loan, and it appears from recent 
revelations in the Cortes that history is about to repeat 
itself in this matter. 

Coming now to tin, we have a metal in which the 
British miner is closely interested. The principal foreign 
sources of supply are too well known to require reference, 
and there really is nothing to comment upon, except 
perhaps the increased output of Bolivia. Tasmania, 
we notice, though still a great producer of tin, has made 
a greater advance in gold mining. France is put down as 
a new producer of tin ore to the modest extent of 33 tons, 
while in the case of Germany the rise from 82 tons in 
1901 to 104 tons in 1902 is not such as to cause appre- 
hension in busy quarters. It would seem that tin 
ore is more widely disseminated in the globe than was 
at one time thought, but only in very few places under 
conditions which make it payable. Forthcoming reports 
will probably have something relative to the new dis- 
coveries of tin in Nova Scotia, glowing accounts of which 
have appeared in the Press, but the matter does not come 
up for reference here. 

In speaking of wolfram or tungsten we are dealing 
with a metal concerning which events have moved 
quickly, and the present state of affairs is in many 
respects different from what obtained even as recently as 
1902. There is no need to emphasise the fact that owing 
to the largely increased demand for tungsten steel, there 
has been a corresponding demand for the ores of the 
metal. These, rather to the chagrin of those who owned 
proved deposits thereof, have been found to occur. in 
several hitherto unsuspected places. Though a common 
companion of tinstone, and now being obtained from this 
source in Cornwall, the common ore tungstate of iron is 
being profitably obtained where tin mining would not 
pay. In Portugal the output increased from 90 tons in 
1901 to 234 tons in 1902, while we notice the Spanish 
figures are but trifling. Other producers are Germany 
and Queensland, which show a decrease in tons but not 
in values, Austria and Bolivia. In the next report we 
imagine that the United States will show up prominently. 
At present prices the mining of this metal should cer- 
tainly prove profitable, and there are other districts in 
Great Britain besides Cornwall where the display of a 
little energy in prospecting might, to judge by samples 
we have seen, be attended with satisfactory results. 

Our last specific reference will be to zinc, a metal of 
increasing interest to British miners, since the utilisation 
of blende has become general. A prominent feature in the 
statistics for this metal is the reduction of the quantity 
of ore raised in Belgium—viz., from 6645 tons in 1901 to 
3852 tons in 1902. The presumption is that the calamine 
mines near Liége are giving out, though it may be that 
as the prominent smelters have mines in Sardinia, 
Sweden, and Great Britain, there are good business 
reasons for a restriction of the Belgian output. As 
regards other continental countries, Germany keeps well 
to the fore with 702,504 tons, followed by Italy with 
149,965 tons, and Spain with 127,618 tons. The output 
of metallic zine in the United States for 1902 is returned 
at 156,927 short tons. * Perhaps iron ore should not be 
left out of mention altogether, though there is nothing 
striking about the figures; the principal producers—the 
United States, Germany, Spain, France, and Sweden— 
show much the same figures as in preceding years, 
though with the developments recently made in Swedish 
Lapland, it is reasonable to suppose that the export of 
ore from Scandinavia will soon show a decided increase. 
Glancing at random through the report for evidences of 
mining progress, it is interesting to see a revival of 
prosperity in Bosnia and Herzegovina, due greatly to the 
the initiative of that wise administrator the late Baron 
von Kallay. Owing to. the troublous times the country 
experienced during Turkish rule its mining eminence of 
the Middle Ages dwindled away altogether, but to judge 
by the signs of the times a return to something like its 
former prosperity seems quite likely. At present coal, 








copper, iron, chromium, and manganese are being mined 
in quantity, though we are nct inelined to lay much stress 
on the future prospects of the last two. 

Turning to a new mining field, we note that the work- 
ing of the natural sulphate of soda deposits near Toledo, 
in Spain, has commenced, 725 tons being produced in 
1902. We also read in the report that the Marmischanski 
Lake, in Siberia, is estimated to contain more than a 
million tons of this salt, and that about 1600 tons are 
obtained from it annually. Considering the very low 
prices at which this salt—a product of the alkali industry 
—has been sold in late years there does not seem much 
attraction in the natural product as a mining investment. 
With regard to asphalt, the report made to the Colonial- 
office in 1902 by experts showed that the celebrated 
pitch lake of Trinidad was not being continually 
replenished from natural sources, as had been commonly 
supposed. The fact, then, that its yield must be con- 
sidered limited will act as a spurt to the working of other 
deposits, notably in Venezuela, where an American syndi- 
cate has already commenced work in the north-west of 
the country. Considerations of space prevent any further 
references to this comprehensive report, the presentment 
of which in its enlarged form is an eloquent tribute to 
the memory of Sir C. Le Neve Foster, who was so largely 
concerned in its design and preparation. 








THE {[NTERNATIONAL EXHIBITION AT 
ST. LOUIS. 
(By our Special Commissioner.) 
No. X.* 

Ir will now be in order to describe the engine portion 
of the power plant. The “ exhibitors’ plant ”’—consisting 
of equipment installed as exhibits and utilised for power 
purposes—will first be described. The exhibitors’ power 
plant comprises machines and apparatus furnished by 
nearly one hundred different firms. It is divided into 
several separate groups, each with its distinct character- 
istics and its separate work to perform ; in some of these 
groups twelve or fifteen exhibitors are represented. The 
current generated is utilised for lighting and pumping, 
and for the operation of various motors throughout the 
Exhibition. 

The largest unit is a Corliss engine by the Allis- 
Chalmers Company, Chicago; this is of 5000 horse-power, 
directly connected to a generator of 3500 kilowatts, on a 
three-phase, 25-cycle, 6600-volt system. The generator 
is by the Bullock Electric Company, of Cincinnati. The 
engine is of the type first employed for the new power 

















Fig 26—THE ALBERGER BAROMETRIC CONDENSER 


station of the New York elevated railways, being a cross- 
compound engine with 44in. horizontal high-pressure 
cylinder and 94in. vertical low-pressure cylinder; both 
cylinders are connected to the same crank pin, and have 
a stroke of 60in. The engine takes steam at 150]b. 
pressure, and runs at 75 revolutions per minute. The 
exhaust steam is taken care of by an Alberger barometric 
tube condenser, the chamber of which is shown in Fig. 26. 
The air and circulating pumps are driven by a vertical 
Corliss engine. The circulating pump is of the Con- 
nersville rotary type, direct connected to the engine shaft; 
the air pump is vertical, mounted upon frames similar to 
those of the engine, and driven from an extensicn of the 
crank shaft. The engine and vacuum pumps are shown 
in Fig. 27. A Morris 6in. centrifugal pump of 1200 gal- 
lons capacity, driven by a direct-connected Tin. by 5in. 
enclosed high-speed engine, returns the water of condensa- 
tion to the cold well of the feed system. 

The exciting current for the large Bullock alternating 


* No. IX. appeared July 29th, 
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generator is furnished by a Bullock 200-kilowatt, 250-volt, | high speed for a Corliss engine ; these have cylinders 18in. 
direct-current generator, directly connected toa horizontal | and 36in. diameter and 36in. stroke. This group is served 











Fig. 27—ALBERGER ENGINE AND CONDENSER AIR PUMP 


“Ideal” tandem compound engine of 800 horse-power. | by a Wheeler surface condenser of the Admiralty type. 
The excess current not required for exciting is distributed The third group consists of a Doble impact water-wheel, 


for operating variable-speed motors or exhibitors’ machine 
tools. A Deming pump drains the vacuum oil separator. 

This one large unit furnishes the current for the 
decorative lighting of the buildings and grounds, its load 
being about 12,800 incandescent lamps of 8 candle-power. 
The gradual turning on of the current, so that the lamps 
show at first a faint red glow, is effected from the 
rheostat of this plant by means of a small motor controlled 
by a switch at the main switchboard. This motor works 
the arm of the rheostat and gradually cuts out the resist- 
ance in the exciter circuit of the 3500-kilowatt generator. 

The Intramural Electric Railway is operated by three 
groups of the exhibitors’ power plant. The first group 
comprises the foillowing:—A: A900 horse-power Lane and 
Bodley cross-compound Corliss engine, 20in. by 54in., and 
40in. by 54in., directly connected to a 600-kilowatt gene- 
rater, and running at 85 revolutions. B: A 750 horse- 
power Murray Ironworks simple Corliss engine, 26in. by 
48in., with a generator of 500 kilowatts, and running at 
100 revolutions. C: A Fleming four-valve tandem com- 
pound engine of 600 horse-power, with a 400-kilowatt 
generator; this has cylinders 15in. and 40}in. diameter 
and 26in. stroke, having a reheater between the cylinders, 
and running at 150 revolutions. All these are horizontal 
engines. This group is served by an Alberger horizontal 
surface condenser, Fig. 28, in which the cooling water 
enters at the top and the steam enters at the bottom. 
The air, drawn off at the top, is cooled by the upper 
tubes, which contain the coolest water. The water of 
condensation after passing through the warmest tubes, 
and being in actual contact with the incoming steam, 
leaves the condenser at the bottom, and has a tempera- 
ture practically equal to that of the steam. The dry- 
vacuum pump is of the Alberger horizontal Corliss 
pattern, and the circulating water is supplied by a double- 
suction balanced centrifugal pump directly driven by a 
vertical steam engine. 

The second group consists of two engines:—D: A Buck- 
eye cross-compound piston-valve horizontal engine of 
1400 horse-power, driving a 900-kilowatt geaerator at 
100 revolutions; the cylinders are 26}in. and 50in. 
diameter, 48in. stroke. E: Two Brown vertical Corliss 


engines of 750 horse-power, each with a generator of 500 | developing 160 brake horse-power at 700 revolutions, and | Company's make. 
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kilowatts, and running at 135 revolutions, which is a 





water jet for this wheel, at 300 lb. pressure, is furnished 
by a Jeanesville triple-expansion horizontal condensing 
pumping engine. 

Another group of the plant delivers a three-phase, 
95-cycle, 6600-volt current. This consists of a verti- 
cal cross-compound Corliss engine of 2250, and 1500 
horse-power steam turbine, both built by the Hooven, 
Owen, and Reutschler Company. The engine has 
cylinders 34in. by 54in. and 68in. by 54in., and drives 
a National Electric Company, of Milwaukee, alternator of 
1500 kilowatts at 83 revolutions. The turbine drives a 
Bullock alternator of 1000 kilowatts at 1500 revolutions. 
The two condensers, made by the Stilwell-Bierce and 
Smith Vaile Company, carry a vacuum of 28in. for the 
turbine and 26in. for the engine. 

An isolated unit consists of a Greenwald horizontal 
cross-compound engine, with a Fort Wayne direct-current 
generator of 400 kilowatts, 259 volts. The engine has 
cylinders 1sin. by 42in. and 36in. by 42in., with four slide 
valves to each cylinder; it runs at 100 revolutions per 
minute. This unit is used to supply current to charge 
the batteries of the electric launches, and for general 
purposes. 

For the are lighting system there is a group consisting 
of two French engines and generators, and an American 
engine of the Willans type. (a) The Société Anonyme 
des Etablissements Delaunay Belleville, of Saint Denis 
(Seine), has a quadruple-expansion vertical high-speed 
engine of 1500 horse-power, a condenser, and a 1000- 
kilowatt, 2400 - volt, three-phase, 50-cycle alternating 
current generator. This generator was built by the 


- Société de l’Eclairage Electrique, of Paris. (b) The 


Société Alsacienne de Constructions Mécaniques, of Paris, 
has a horizontal tandem compound engine of 1000 horse- 
power, with cylinders 600 and 1100 mm. diameter, and 
1300 mm. stroke. This was built at the company’s 
works at Mulhausen. It runs at 94 revolutions, and 
drives a 700-kilowatt generator, built at the Belfort works 
of the same firm, delivering a 2800-volt, three-phase, 50- 
cycle current. (c) The Bradley Engine Company, of 
Pittsburgh, U.S.A., has a triple-expansion Willans central- 
valve vertical engine of 1000 horse-power, directly 
connected to a Stanley Electric Company, of Pittsfield, 
alternator of 600 kilowatts, three-phase, 50 cycles, 2800 
volts; this runs at 700 revolutions. Exciter current is 
furnished by a _ 30-kilowatt, 110-volt, direct-current 
generator of the Northern Electric Company, of Madison, 
driven by a Willans central valve compound engine of 
50 horse-power. The Worthington surface condenser has 
a Blake twin air pump, and a Worthington circulating 
pump driven by a 25 horse-power motor. The Willans 
engines are built to metric measurements. 

Another large unit is a Curtis steam turbine of 3000 
horse-power, with a vertical shaft, and having on the shaft 
a General Electric generator of 2000 kilowatts furnishing 
three-phase, 25-cycle, 6600-volt current. The condenser 
and pumps for this are of the Worthington type. The 
turbine runs at 750 revolutions per minute, and has an 
overload capacity of 100 per cent. for short periods. 

Three small isolated units close the list. The Buffalo 
Forge Company has a 175 horse-power horizontal tandem 
compound engine, directly connected to a Stanley 132- 
kilowatt, 2400-volt, two-phase, 60-cycle alternator, with a 
Northern exciter set. The Skinner Engine Company, of 
Erie, has a 200 horse-power horizontal engine, with a 
Warren 150-kilowatt, 2300-volt, single-phase, 60-cycle 
alternator, with a Wagner exciter set. The American 
Engine Company, of Bound Brook, has a duplex com- 
pound—two-cylinder, single-crank—engine of 200 horse- 
power, driving a 125-kilowatt, 110-volt, direct-current 
generator of its own make. 

Compressed air for power purposes is furnished by two 
air compressors of the Laidlaw, Dunn, and Gordon 

















Fig. 28—ALBERGER HORIZONTAL SURFACE CONDENSER 


directly connected to a generator of 100 kilowatts. 





These were illustrated in THE 
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We now come to the consideration of the Exhibition 
Company’s “service” power plant. In estimating the 
power requirements of the Exhibition and planning for 
the necessary mechanical equipment, it was realised that 
reliance could not be placed entirely upon the installa- 
tions of the exhibitors, but that the company must have 
a large plant under its own direct control. A contract 
was therefore given to the Westinghouse, Church, and 
Kerr Company, of New York, consulting engineers, 
for the design and erection of a complete installation with 
a capacity of 8000 kilowatts, including boilers, engines, 
generators, and all auxiliaries. This is, therefore, a 
thoroughly homogeneous plant, designed throughout with 
proper regard to the relations of the various parts, a 
feature which, naturally, could not be included in the 
exhibitors’ plant. 

The series for which the service of Westinghouse plant 
was installed includes furnishing current for the arc and 
incandescent lighting of the buildings and grounds; 
current for operating the three induction motors of 
2000 horse-power which drive the turbine pumps supply- 
ing water for the cascades, described in a former issue ; 
and current for power for general exhibit work. The 
distribution is at moderately high potential—6600 volts— 
and the frequency is that now generally employed in 
extensive power systems—namely, 3000 alternations per 
minute, or 25 cycles per second. A high-tension under- 
vround conduit system connects this plant with distri- 
huting sub-stations situated in the various main build- 
ings, where the current is transformed down to alternating- 
current voltages suitable for general distribution, and 
converted into direct-current for direct-current motor 
work, Miscellaneous voltages and frequencies are sup- 
plied entirely from the “ exhibitors’ plant” already men- 
tioned. 

The main generating plant is of 8000 kilowatts capacity, 
in four units of 2000 kilowatts each. It is served by 
three exciter units of 80 kilowatts each; two of these are 
suthcient for the entire plant, together with such auxiliary 
machinery as may be required in the adjacent exhibits, 
leaving the third unit as a reserve. Each pair of gene- 
rating units receives steam by a separate steam line from 
a separate battery of boilers, and exhausts into a separate 
condenser. The entire plant thus consists of two sections 
practically in duplicate, which may be operated together 
or separately. 








THE ALBULA RAILWAY. 
‘ No, IX.* 

BretweeN kiloms. 5°840 and 5°940 there is a cutting on 
the mountain side of the line, and on the valley side there 
are two drystone walls. Joining the lower portal of 
Passmal Tunnel there is a retaining and rock-coating 
wall to the right of the line. Reaching the lower portal 
of Passmal Tunnel, the worst difficulties practically were 
at an end, as the mountain pierced by this tunnel forms 
the limit of the loose Versasca material. 

At kilom. 6-7 one of the pillars for the great Lochtobel 
Viaduct gave great trouble, its foundation having to be 
carried 14 m. deep through a mass of quite loose débris 
on* steeply sloping rock. This caused the timbering to 
break down more than once.» The Passmal Tunnel, 
124 m. long, offered no difficulty, and was driven through 
rock of medium-hardness. Miners and labourers were 
paid 4f. and 34}f., masons 5f.a day. The cost of accident 
insurance and infirmary expenses — which had to be 
covered by the contractors—was about 11 per cent. of the 
wages paid. The cost of this tunnel per lineal metre was 
335f.—say, £13 8s. 

While piercing this tunnel a spring appeared about in 
the middle of it. At the same time a spring close to the 
main road some 30m. above the tunnel disappeared. 
This spring was considerably influenced by the rainfall. 
It was taken through the tunnel to the lower portal, and 
temporarily let out on the hill side close to the portal. 
Shortly after this some freshets occurred, and it was 
found that this small amount of tunnel water, rising as a 
inaximum to some 10 litres per second, had already not 
only cut a ditch 2m. deep into the tunnel ‘tmaterial, but 
was also cutting into the hill side further down, and had 
begun to uproot the trees. 

A masonry canal was then made along the side of the 
rock, and the water taken round to a rocky place where 
it could do no harm—see Fig. 63. This is an instance of 
the effect of even a small amount of water on a hill 
s'de of moderate resistance. 

During the construction of the line the method of the 
contractors of the Schyn division was,always to carry out 
the work in the simplest.way possible, and’ the works so 
far were of no unusual interest. One of the few mié- 
chanical appliances used—quite a handy thing—was an 
apparatus for letting down the bags of limé and cement, 
which came in cartloads along thé main road; and had to 
be taken down to the line 40 m. to 60 m. below. 

The apparatus consisted in a wire rope spanned between 
the road and the line. On this was a pulley attached to 
arope. The bag hung on to the pulley, went down by 
itself, the rope being wound on a drum, on which was a 
band brake. 

Everywhere where water appeared it was carefully 
caught in ditches, and taken safely outside the line, 
care being taken that on all doubtful places the ditches 
were paved with stones set in mortar. 

Concerning the making of concrete, the following ob- 
servation may perhaps be useful :— 

The method employed was as follows:—The lime or 
cement and sand were mixed dry on boards in the pro- 
portion fixed. As a rule, four men mixing stood two and 
two opposite one another, and turned the mixture three 
times forwards and backwards with shovels. It was 
-uade a rule that the mixture should be of absolutely 
uniform colour before water was added. Next, water was 
added, and the mixture was again turned three times 
forwards and backwards. After that the shingle, either 














gravel or broken stone—after being wetted—was thrown 
upon the mortar, and the operation of turning three 
times forwards and backwards again repeated. When 
put into place, the concrete was well rammed iv layers of 
from 15 em, to 80 em. thick, and care was taken not to 
make it too wet. 

In foundations on earth or loose soil the lowest layer, 
which was in contact with the floor of the foundation, was 
made specially strong with a high percentage of mortar, 
and was rammed so as to make good contact with the 
soil and to fill all voids. The above method may seem 
to many too laborious, but it is the safest. The way of 
mixing concrete having such a great influence on its 
quality, it is of importance to have a simple method, easy 
to control and carry out, which does not leave much 
to the judgment of the men mixing. These men, as a 
rule, only work mechanically. It was insisted upon par- 
ticularly that the mixing dry should be very perfect. In 
cases where the concrete had to be handed about to get 
down into the foundation pit, the mixing of mortar and 
gravel was less strictly carried out, as this work was aided 
in the moving about of the concrete. 

The workmen were nearly all Italians, with a few 
Croatians and Tyrolians. They varied’ very much as to 
their capabilities. First-class miners and men for rock 
work were scarce. Most of these were poor compared 
to the gangs of Italian rock workers seen in America and 
the Sierras. An exception was in the Albula Tunnel; 
here the men were mainly first rate—at least during the 
time when the railway itself was carrying out the works. 
It seems that the chances of better pay elsewhere is 
drawing the good rock men away from Europe. For 
timbering there were several good gangs, but the best 
gangs of all were the masons. Some of these were highly 
skilled in their trade, and it was a real pleasure to see 
the works going ahead at a marvellous rate, and as arule 
being well done at the same time. 

The following are some of the prices paid by the con- 
tractors for constructional materials, kc. The prices 
were for materials delivered free at Thusis :— 


Francs. 
Hydraulic lime (in bags) ... 2-10—2-40 per 100 kilos, 
Cement, Roman ... 4-20 = pe 
pat Portland io oe 4-80 Ee ee 
+3 Grenoble (rapid hardening) 5-50 es 


Dynamite : 


250 —280 
Blasting powder ... 115 


” ”? 
ariel ai a x 
The cost of carting along the road was 80 centimes per 
ton per kilometre. 
The works were let according to the following prices, 
and there were two series for (1) Thusis-Filisur and 
(2) Filisur-St. Moritz :— 


Tunnels (the Albula Tunnel excluded), 
2. 
F. F. 
1, Normal type L., per metre 270 ,.. 3 
2. ; la., per metre ... 385 425 
3. Il., per metre . 280 310 
4, Ila., per metre cae ati ay nee 385 
5. mee », IIL, per metre St ee, 550 
6. Tunnel-niche with masonry, per niche ; 90 100 
without masonry, per niche — 6) 
The following were the prices of extras, these 
coming in where the work as carried out differed 
from the normal as shown on the plans :— 
7. Excavation, transport included, per cubic metre 8 9 
8. Rough rubble masonry with hydraulic lime, per 
CODE ENE is es sag) eae I ci Go 20 
9. Dressed rubble masonry with hydraulic lime, 
Po Shee ee he ee Se eee | 23 
10. Arch masonry of rough rubble with hydraulic 
lime, per cubic metre A rr ae 26 
11. Arch masonry of dressed rubble with hydraulic 
lime, per cubic metre... ... 0. «2. seo «2 2¢ 29 
12. Pointed cut stone masonry, per cubic metre ... 35 35 
13. Pointed cut stone masonry in courses, per cubic 
MMR 55) ace. caun sae) | Soe se bakes ae ae 40 
14, Cement tubing (with holes), 0-30m. wide, per 
WOE Siss.! Sac, eq. corey eta ae, oes oO 10 
15, Additional price using Portland cement instead 
of hydraulic lime, per cubic metre... ... ... 3 3 
16. Concrete with hydraulic lime, per cubic metre 24 27 
17. Concrete with-Roman cement, per cubic metre 27 30 
18. Concrete with Portland cement, percubic metre 30 33 


The above prices are only for the tunnels proper, for portals or 
galleries built in the open the prices were according to estimate. 


Bridges und Culverts, 


* 1, 2. 
i F. F. 
1, Foundation excavation in earth, per cubic metre 2 2 
a %9 rock, per cubic metre 3 3 
2. Rough rubble masonry with hydraulic lime, per 
CUUR I os = 8+ hw: Kreaa eae inate ae 5 17 
3. Dressed rubble masonry with hydraulic lime, 
SIGE CUNEO 60's - vic > 20 otces Jangp tia ons PEO 20 
4. Pointed cut stone masonry with hydraulic lime, 
TIM OUONG UNBUNO oc nce ses” Capsh Gait “cael cae Oe 30 
5, Pointed cut Stone masonry in courses, per cubic 
6. Rotigh ashlarsmasonry (of limestone), per cubic 
e ee emery eee. 60 
Nedt ashlar masonry (of*limestone), per cubic 
MONROE 2s paver Fake Magas wes acct one Pots, Paws 80 
Neat ashlar masonry (of granite), per cubic ? 
metre Mal ene naar adaieve!, sce. vaccgemsan 150 
7. Drystone masonry, per cubic metre ...- ... ... >: 6 “6 
8.-Conerete with hydraulic lime (250 kilos. per 
cubic metre shingle), per cubic metre ... .:. 21 23 
Concrete with Roman cement (250 kilos. per : 
cubic metre shingle), per cubic metre’... ... 24 ... 27 
Concrete with Portland cement (250 kilos.-pe' . 
cubic metre shingle), per cubic metre ... ... 27 30 
Concrete applied in vaults additional 3 _— 
9. Arch masonry— 
(a) Rough rubble with hydraulic lime, per cubic 
NOUNS 7.08 Gee tretcter Se. cee tats geen: icon, Oe 25 
(+) Dressed rubble with hydraulic lime, per 
ee Pent era ie ee 30 
({c) Pointed cut stone, per cubic metre... ... 38 40 
{d) Pointed cut stone in courses, per cubic 
CIE. 5a. bate nice eee xe, 16a. - OO 50 
10. Additional price using Portland cement instead 
of hydraulic lime, per cubic metre... ... ... 3 
11. Stone backing behind front and wing walls, per 
cubic metre ... 3 


_ 
~ 


2. Arch covering, mortar layer, asphalt paper and 
sand layer, per square metre .... 5 5 





* No, VIII. appeared July 22nd. 


13. Coping courses (additional price), per metre ... ) 





14. Apparatus for drainage of vaults, per piece ... 3 

15, Pavings, drystone, 0-30 m. thick, per square 
nag iP age So a ae 4 4 
Pavings, drystone, 0-50 m. thick, per square $ 
a EE SELES takers ka nner er 7 7 

Pavings (in hydraulic lime), mortar, 0-30 m. 
thick, persquare metre ... ...0 0. 0. os 7 8 
Pavings (in hydraulic lime), mortar, 0-50 m. , : 
aay 4d 4 5 


thick, per square metre 


The price of earth and rockwork was fixed in this 
way :—The engineers determined a price per cubic metre 
for cash for the loosening and loading of the soil. The 
cutting quantities were distributed according to the 
demands of embankment material or thrown to waste in 
suitable places. The distance through which the material 
had to be carried was thus arrived at in each case. The 
price to be paid for transport was then determined in 
accordance with the figures given below. The two 
together then gave the price per cubic metre for each 
cutting, and by means of ali these single prices a general 
average price was arrived at for each contractor’s 
division, at which price per cubic metre he had to take 
over the earthworks, no account being taken of a greater 








Fig. 63—DIVERSION CANAL 


or less amount of earthwork than that in the original 
estimate being necessary. 

The prices for earthworks were, ou an average, 1°60f. 
per cubic metre. The contractor had, of course, a know- 
ledge of the work he was undertaking, as an ample num 
ber of trial pits were sunk so as to give him a good 
chance of looking into the matter, and for the price of 
transport he had all the necessary particulars before 
him. 

Table of Transport Prices. 





Price per Price per Price per 
Distance, cubic Distance, cubic Distance, cubic 
metres. metre, metres. metre, metres. metre, 
centimes. centimes, centimes, 
ee 15 SO... ..' 2 1950 138 
15 20 850 91 2000 140 
25 25 900 94 2050 14] 
50 - 30 950 . 97 2100 142 
75 Be 1000 100 =2150 143 
100 35 1050 102 2200 144 
125 37 1100 104 2250 145 
150 40 1150 106 2300 146 
175 43 1200 108 2350 147 
200 45 1250 110 =. 2400 148 
225 47 1300 112° 2450 149 
250 50 1350 114 2500 150 
275 52 1400 116 2550 =. 151 
300 54 1450 118 2600 152 
350 58 1500 120 2650 . 53 
400 62 1550 122 2700 .. . 154 
450 66 1600 124 2750 155 
500 70 1650 126 2800 . 156 
550 73 1700 . 128 2850 157 
600 76 1750 . 130 =. 2900 158 
650 79 1800 . 132 2950 159 
700 82 1850 . 134 3000 160 
750 85 1900 . 136 


The reason for the higher prices under Series II. was 
that everything was more expensive higher up in the 
country on account of cost of transport. In the above 
prices there was an average reduction of 4 per cent., the 
contractors who tendered for the works offering a per- 
centage of reduction. These reductions were, however, 
very slight on the upper part of the line. During con- 
struction several indirect improvements were introduced 
which mainly affected the price of drystone walls, 
deep foundations, and of the larger viaducts. 

All the work done was paid for by measurement, and 
all foundation pits as well as all other details of work 
had to be measured. The measurements taken were 
agreed by the contractor and the engineers. In most 
cases the measurements had in some way to be 
referred to the axis of the line. The original carefully 
staked-out line was soon lost in the chaos of construction 
works, and it was a matter of no little trouble to keep the 
reference points from being obliterated. When the 
character of ground and work is taken into consideration 
this will be easily understood. 

: The results of measurements were taken down either 
in books specially prepared for that purpose or on a copy 
of the working drawings. These were from time to time 
signed by the contractors. 

. In spite of ail difficulties and of the carelessness of the 
Italians—carelessness being a bad quality they have, 
beside their good ones— matters turned out satisfactorily 
in the end, but it was at the cost of continuous and strict. 
supervision. 

- The setting out of many of the works demanded great 
skill and endurance, but it was, as a rule, very well and 
practically managed. * In the viaducts on curves the abut- 
ments and pillars were set out from the tangents, from 
which the line of abutment or centre line of the pillar was 
laid out and controlled during the work. For controlling 
the contractors’ setting out, the engineers always 
had the work done in a different way to that employed by 
the contractor, and the two results had got to agree. 








Concrssions have been granted for the construction of 
three railways in Brazil, one from Estreito on the mainland in 
front of Florianopolis to Blumenau, San Francisco and Joinville ; 





a second from Estreito to Lages upon the highlands; and a third 
from Estreito to the boundary of Rio Grande do Sul. 
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THE RECONSTRUCTION OF RYE SWING 
BRIDGE. 
By E. R. Watcur, A.M. Insr. C.E. 
No. I1.* 


\rreR the whole of the dam had been driven to the required 
depth, steel bucket skips were brought into use to raise 
the excavated material from between the piles down to 
the ultimate bottom of the foundations; these skips held 
half a yard of material and were raised and lowered from a 
gallows frame, erected over the pier, by a steel wire rope 
aftached to the steam pile driving winch, and were emptied 
into steel tip trucks which were run on a 16in. gauge way to 
the spoil heaps at the ends of the bridge alongside the railway 
banks. At some time during tbe existence of the old swing 
bridge a trunk carrying the telegraph wires had been carried 
across the bed of the river to avoid fouling of the wires by the 
swinging of the bridge, and at the time of the reconstruction 
of which I am speaking, this trunk was some three or four 
feet below the bed of the river. The trunk consisted of two 
timbers 10in. by 5in. fluted on the meeting faces and con- 
tained six cables, and ran through the site of the two piers, 
which occasioned some trouble in cutting to allow of the 
cofferdam sheeting being driven; this, however, was accom- 
plished by boring vertically with an auger, the length of the 
auger requiring to be 16ft. In driving the piles in the river 
piers, it was considered sufficient when the piles set jin. for a 
drop of 10ft. of a 23 ewt. monkey, and this was taken over at 
least 72 blows. It may be interesting to state here that two piles 
were successfully driven by the Lidgerwood winch on the oppo- 
site side of the river to that on which the winch and boiler were 
placed, and necessitated the use of a total length of 240ft. of 
driving rope. The extension of the leads of the pile engine 
below the sill was found to be a great advantage, as in driving 
with a dolly, which had to be done in some cases in the 
abutments, it was found that even an English oak dolly 
failed to stand for any length of time the hard driving in 
sand. 

After the driving of the piles for the second time, which 
was done after the material had been excavated between 
them, they were sawn off to the required level—that is, 
27°18ft. below the rail level—and in some cases piles of the 
old bridge which occurred on the site of the new piers were 
driven and cut off with the rest. The grillage was then 
erected on the heads of the piles, this being formed in the 
following manner, viz.:—Rolled steel joists, 6in. by 5in. by 
25 lb. per foot run, were laid on the tops of the piles longi- 
tudinally with the pier, and were spiked to each by two 6in. 
dog spikes, and on top of the steel joists old double-headed 
rails were placed, 18in. centres, standing right way up, held 
in position by battens till the concrete was put in. 

The concrete in the piers commenced 18in. below the 
head of the piles, and for this 18in. was deposited over the 
whole area of the cofferdam. Above this first thickness of 
concrete it was set back to the shuttering forming the pier 
proper, 16ft. in thickness, for a height of 4ft. 6in.; the 
concrete was then battered off on each side face for a 
height of 4ft. 6in., to bring the pier to a thickness of 10ft. 
The pier from this level had semi-circular cut water ends, 
and was faced throughout in pressed brindle bricks in 
English bond alternately 14in. and Qin. thick for each five 
courses. The concrete was carried up in 15in. layers, and to 
prevent the brick face from bulging it was necessary to wale 
and strut to the inside of the cofferdam, and previous to 
putting in the concrete, and on account of the wet sandy 
bottom, the whole area was covered between the piles with 
strips of old tarpaulin wagon sheets. In bringing up the 
piers inside the cofferdams the cross stretcher timbers were 
removed when in the way of the rising pier, and were 
replaced by short struts from the face of the pier to the 
cofferdam walings. Three tiers of old 21ft. rails were 
embedded in the concrete, each tier consisting of two pairs 
of rails, each pair having bent ends and hooked together at 
the centre of the pier, these bonds were placed 3ft. from the 
face of the pier and 5ft. apart vertically. 

The concrete of which the piers and abutments are built 
is composed of Portland cement to a specific gravity of 3°14, 
mixed with Dungeness and Higham ballast in the proportion 
of 1 of Portland cement to 3 of Dungeness ballast, 2 of 
screened Higham ballast and 1 of Higham sand, and weighed 
when set 144°5 lb. per cubic foot. Cement mortar was used 
in all brickwork and masonry joints, the cement being mixed 
with Gomshall sand. Bramley Fall stone was used for the 
capping to the piers and abutments and for all girder beds. 
The total weight of material in each river pier, including 
piles and grillage, was 992 tons. 

Erection of superstructure,—During the progress of carry- 
ing up the new piers and abutments, a temporary stage for 
the erection of the main span had been built across the river, 
and it is worthy of note that the driving of the piles for 
this stage was carried out without employing a barge or 
lighter. The stage having been built on the down river side 
of the old bridge, the erection of the new girderwork had 
been proceeding simultaneously with the building of the 
piers, and one half—which was ultimately to be the up-road 
portion—was ready for traffic in its temporary position over 
the staging by Sunday, September 27th, 1903. On that day 
the traffic over the old bridge was diverted on to the new 
half in its temporary position alongside the swing bridge, 
but previous to the bridge being opened for traffic two bogie 
express engines, coupled together, were employed to test the 
structure, and levels taken before and after the test showed 
no deflection whatever in the temporary bearings. 

The demolition of the old bridge was commenced on 
the following morning, and on Sunday, October 18th, 
1903, the old bridge having been removed, the half of the 
new bridge already completed was moved over a distance of 
28ft. 7fin. into its permanent position to carry the up road, 
and the operation was carried out as follows :—The shore half 
Spans, each weighing 43 tons, were moved over first. Each 
end of the span rested on a greased rail laid flat, and the 
power employed to draw these spans over to their permanent 
position was a winch worked by six men, the tackle being 
five purchase, of steel wire rope, one to each span, made fast 
to the centre of the main centre girder. The time occupied 
in Moving over the Rye end shore span was 22 minutes, and 
for the Appledore end span 29 minutes. 

After the side spans had been fixed in their permanent 
position the same tackles were attached to the ends of the 
main span and made fast to the ends of the shore spans, the 
Winches being kept in their same positions. For the moving 
over of the main span, four special roller carriages, one under 
each end of the girders, had been provided by the con- 
tractors, These carriages were made of cast iron and ran on 





* No. J. appeared July sth, 


sixteen rollers, each four rollers being turned out of the 
solid bar. The roller path for these carriages was made by 
four steel joists, resting on the pier, and the ends of the joists 
projected from the down river end of pier, and were carried 
by eight temporary piles, the joists thus forming the bearing 
for the centre main girder while in its temporary position. 
The roller carriages had been put in under the girders some 
time previous to the moving over, and had carried the bridge 
and its load. The moving over of the main span, a total weight 
of 244 tons, was successfully accomplished in one hour and 
twenty minutes, but this time would have been much lessened 
if it had not been for the fact that both chains attaching the 
tackles to the main girder end rakers broke, and had to be 
replaced by steel rope, which, of course, took some consider- 
able time: The work of hauling over the three spans was 
completed at 5 o'clock in the afternoon, and at 6.15 the first 
train passed over the bridge in its new position. The removal 
of the roller carriages and roller path and the fixing of the 
permanent bearing plates was done on the two following 
Sundays. 

On Monday night, October 19th, the other half of the 
Appledore end shore span was erected, and on October 21st 
the Rye end shore span was completed. The erection of the 
other main girder and remainder of the floor of the river span 
was then put in hand, and completed by 10.20 p.m. on 
Saturday night, December 5th, 1903, andon Sunday, the 6th 
the single line which had existed since 1849 was abolished, 
and the completed bridge opened for double-line traffic. 
Previous to the opening, the bridge was thoroughly tested by 
four of the company’s 90-ton bogie express engines. They 
were coupled together, two on each road, and run over the 
bridge, after which the four engines were coupled up and ran 
over each road separately, the deflection of the main girders 
in no case exceeding half-inch, equal to 534, of span. For 
the loads on the cross girders and rail bearers, the stresses were 
worked out on the assumption of three axles 8ft. apart, each 
carrying 20 tons. 

There yet remained the removal of the 36 piles which 
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carried the old swing bridge, and also the two dolphins, 10 piles 
in each ; in addition to these the piles of the temporary stage 
had to be removed, making a total of 72 piles to be cut off 
below the bed of the river. To remove these piles by drawing 
would have necessitated a working power of something like 60 
to 70 tons, and to remove them by charges of explosive was 
considered dangerous ; it was therefore decided to cut these 
piles off by boring. For this purpose a Stow flexible steel 
shaft, 24ft. long, driven by a hand wheel mounted on a raft 
was utilised; the auger, mounted on the lower end of the 
flexible shaft, was applied by a diver. After a sufficient 
number of holes had been bored, a steel wire rope was fixed 
to the head of the pile about 16ft. above the holes, and by the 
application of power bya hand winch the pile was broken off, 
but when this had been done several times one of the piles 
broke off some few feet below the borings, and as a result 
of this the tackle was applied to the head of the piles without 
first boring them, and it was found that in most cases they 
could be broken off, and in some instances broke off as much 
as 5ft. below the required depth. In breaking them off in 
this way it was only necessary to employ the diver to remove 
the ground at the foot of the pile. 

The whole of the girderwork in the bridge was erected 
without first either oiling or painting, but after the comple- 
tion the whole was wire brushed and scraped, and was 
painted with four coats of ‘“ Ferredor’’ paint, the finishing 
coats being bright green, except the soffit of the bridge, 
which was finished in red. 

Mr. P. C. Tempest, M. Inst. C.E., was the engineer, and the 
author, Mr. E. R. Waight, A:M. Inst. C.E., acted as resident 
engineer, besides having prepared the working drawings and 
surveys, 

On page 62 in our issue of the 15th of last month will be 
found photographic reproductions showing the progress of 
the work, both of the dismantling the old bridge and of the 
erection of the new. On page 128 in this issue we give 
drawings showing the details of the girder work and of the 
piers and abutments. Above will be found the details of the 








hinged expansion joint, 































































































































THE UNIVERSITY OF L: VERPOOL. 





WE have received a copy of the programme for the 
session 1904-1905 of the Faculty of Engineering esta- 
blished in the University of Liverpool. The defect in the 
scheme is that if aims at accomplishing too much, and 
that the result can hardly fail to be a superficial 
acquaintance with a multitude of subjects instead of 
thorough knowledge of a more limited number. We select 
only one section from the summer term course :— 

Civil and constructive eng inecring.—Preservation of timber. Arti 
ficial stones and hydraulic cements. Brickwork. Masonry. Tho 
stability of walls and buttresses. Sub-structures and foundations. 
Cofferdams. Common roads: Material, construction, main- 
tenance, and drainage. Stone, wood, and asphalte pavement. 
Road locomotion by horse traction and by mechanical means. 
Railways. Different kinds of rails ; their wear and cost. Switches 
and crossings. Signals, mechanical and electrica]. Electrical rail- 
ways. The elements of bridge construction. Tunnels and embank- 
ments. Tramways, the different systems of horse and steam, wire- 
rope, and electrical traction. Classification of canals. Streams 
and rivers. (Gauging and measuring of velocity at different cross- 
sections. Floods. Different kinds of facings for banks. Construc- 
tion of dams and weirs. Marine engineering. Sea defences and 
embankments. Breakwaters. Piers. Harbours. Docks. 

Is it not obvious that it is simply impossible for any 
brain to acquire a fair knowledge of, let us say, tunnels 
and embankments in a few weeks? ‘The difficulty is got 
over, no doubt, in a way by the individual action of the 
students who specialise more or less. 

On one point it is impossible to say too much in the 
way of approval. In the list of the staff we find Mr. 
J. A. F. Aspinall as Associate Professor in Railway Engi- 
neering and Mr. A. Bromley Holmes as Associate Pro- 
fessor in Municipal Electrical Engineering. Mr. Aspinall 
is general manager of the Lancashire and Yorkshire Rail- 
way, and Mr. Holmes is the city of Liverpool electrical 
engineer. Although these gentlemen do not give a 
regular course of lectures, they have rendered invaluable 
assistance in the drafting of the new regulations and in 
the formation of a modern course of enginecring. We 
can fully understand what a source of strength such 
eminent engineers—each a specialist in his own subject 
and each a practical business man—have been, and will 
undoubtedly be in the future, to the faculty. 

We are glad to find from the introduction that no 
attempt is to be made to turn out “ engineers,” but rather 
to afford the best scientific training for those intending to 
enter this or any allied profession. 

The courses of study in the faculty leading to the ordinary 
degree of Bachelor of Engineering are so arranged as to afford a 
general scientific training for those intending to become engineers 
or to enter any allied profession. The honours course enables 
students to specialise in some branch of the profession, and oppor- 
tunities are afforded for post-graduate work and research. 

This University training—which extends over at least three 
years—must be regarded as either preliminary to or supple- 
mentary of a pupilage under some engineer or course of appren- 
ticeship with some engineering firm. A number of engineers and 
firms in communication with the University are willing to receive 
students after graduation as pupils or apprentices, and to take 
into consideration the time spent in the University. Students 
who do not proceed to University degrees may take a cours2 of 
not less than two years leading to a.certificate in engineering. 

It must be clearly understood that the course of 
instruction leading to the new degree of Bachelor of 
Engineering extends over at least three years, and after 
the coming session the three years referred to must be 
subsequent to matriculation. 

The Intermediate Examination is divided into two 
sections, the “A” section being pure mathematics and 
physics, and the “B” section the professional subjects. 
This arrangement has been made by the faculty in order 
to give effect to the idea that the training should be as 
broad as possible. 

The Final Examination subjects are given below, and 
it will be noticed that neither in this nor in the honours 
examinations—nor, indeed, anywhere in the prospectus— 
are the terms “ civil,’ “mechanical,” or “electrical” 
engineering used, but that the subjects are grouped so that 
a candidate will find no difficulty whatever in selecting a 
course of study suitable for the branch he eventually 
intends to enter. 

Subjects of the examination for the degree of Bachelor of Engineering 
with honours.—Candidates for the examination in honours are 
required to present the following subjects :—(i.) Pure and applied 
mathematics.- (ii.) Applied mathematics—(a) Elasticity and 
strength of materials ; (/) theory of machines. (iii.) Engineering 
design and drawing. (iv., v.) Two of the following :—(1) Theory 
of heat engines; (2) Hydraulics; (3) Theory of structures ; 
(4) Surveying; (5) Electrotechnics—Generation, transmission, 
and distribution of electrical energy ; (6) Electrotechnics—Theory 
of electrical machinery, generators, motors, transformers, &c. 

The -fact that-in future the University will grant 
“certificates in engineering ” is a mostimportant departure. 
It frequently happens that exceedingly good students 
come for a further course of training who cannot possibly 
spend the three years necessary to qualify for the 
degree. The certificate in engineering, however, can be 
obtained in two years. The first examination is the same 
as that of the intermediate examination for the degree, 
and the second examination includes at least two subjects 
from the final examination for the ordinary degree of 
B. Eng. The whole prospectus, regulations, ordinances, 
&e., have been drawn up in a manner that will enable 
the University authorities to appoint professors and 
lecturers who will specialise in the particular subjects 
laid down, and be entirely responsible for these subjects 
to the Faculty of Engineering. The Faculty deserves that 
success which we heartily wish it. 








Extensive works are being carried out for the improve 
ment of the navigation of the upper reaches of the Niger, between 
Kaedi and Kayes. _ These works have been ordered by the 
Governor-General of French West Africa, in consequence of the 
loss of several vessels during recent years. Towers have been 
erected on the more dangerous rocks, and iron posts have been 





placed on the banks, indicating the best course for pilots, 
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EIGHT-COUPLED LOCOMOTIVE BUILT IN 
QUEENSLAND. 


Ix a two-page supplement which accompanies this issue 
we give a drawing of an eight-coupled locomotive of 3ft. 6in. 
gauge, which has recently been constructed at the Govern- 
ment Workshops, Queensland, Australia, from the designs of 
the Chief Mechanical Engineer, Mr. George B. Nutt, M.I. 
Mech. E. Theengine is the first constructed at the recently 
completed Government Railway shops, and is the forerunner 
of 2 number which it is intended to build for use in the 
central and northern divisions of the State, chiefly for 
long distance live-stock traffic. The boiler and fire-box shell 
are steel, the fire-box of copper, and the tubes brass. The 
tire-box is extended and fitted with deflector plates and a spark 
arrester, a precaution very necessary in a country where 
bush and grass fires cause so much damage in dry weather. 
Like all engines on the Queensland railways, the cylinders 
are outside the frames, clear of the bogie which carries the 
front end. The bogie is four-wheeled, with a swinging 
bolster suspended on four links of the three-point suspension 
type, the bolster being free to oscillate 24in. each way from 
its central position. The slide valves are balanced, and 
driven by the Walschaert valve gear, reversing being effected 
by means of a screw and wheel bolted to the side of the fire- 
box, the advantage of this gear on narrow-gauge locomotives 
being that its adoption leaves more room between the frames 
for the air cylinders, sand-boxes, &c., and allows the fire- 
box to be extended further forward than is possible with 
the ordinary link motion. The grate is large and is fitted 
with rocking finger bars to break up the clinker which forms 
when using certain classes of Queensland coal. Drop ash- 
pans with revolving bottom doors, operated from the side of 
the engine, allow the ashes to be dumped at one operation, 
the grate being fitted with a hinged dead-plate in front, 
worked by a lever on the footplate, to facilitate cleaning 
Air pressure instead of steam is used for sanding. The tender 
is carried on a couple of four-wheeled bogies, and has a 
capacity of 3000 gallons of water and 44 tons of coal. The 
large water capacity is to enable the engine to run over long 
stages in the dry season without hauling water trucks, such 
provision having been found necessary during the great 
drought which has happily ended. The engine has now been in 
service some time, and is, so we understand, working well. 
It passes easily round curves of 34 chains radius, the minimum 
curves in the divisions in which it is intended to work being 
of 4 chains radius. Both engine and tender are fitted with 
the Westinghouse brake. 

General Particulars. 
3ft. din. 
Semi-bituminous 
40 tons 19cwt. 
30 tons 17 ewt. 2 qr. 
72 tons 19 cwt. 


Gauge 

Fuel 7 . ee 

Weight in working order : 

Weight on coupled wheels .. .. .. .. .. 
Weight of engine and tender in working order 


Rigid wheel base 12ft. 6in. 
SEE MOEN MRSS © nso i52. we e “ee 21ft. 6in. 
Total wheel base, engine and tender .. 44ft. 1l}in. 
Diameter of cylinder .. .. .. .. 16in. 
Stroke of piston. . 22in. 
Piston packing Metallic 


American balance 
Walschaert type 


Kind of slide valve _. 
Valve gear .. . 


Greatest travel of valve .. 3fin. 
os | a or lin. 
Lead constant .. .. .. Jin. 
Valve spindle packing .. Metallic 
Number of coupled wheels Eight 
Diameter ontread .. .. 3ft. Sin. 
Material of whecl centres Cast steel 
9lj 


Tire thickness .. .. .. 

Driving-box material .. .. .. .. .. .. 

Diameter and length of driving journals.. .. 

Diameter and length of side rod pins, main 
others, 3}in. dia. x 3}}in. long 

Diameter and length, connecting-rod journals, 4in, dia. 
8in. dia. x 3in. long 

Kind of engine bogie, four wheel, swing bolster, with three-point suspen- 
sion links 

Engine bogie journals .. 

Diameter of bogie wheels on 


2}in. 
Solid gun-metal 

.. 6in. x Sin. 

jin. dia. x 4}in. long ; 


< 5bin. long, and 


son we” oe, boo: we SRS 0 Cie, Soe 
tread 2ft. 4in 


Style of boiler .. .. .. Telescopic with fire-box between frames 
Outside diameter of first ring ear eerie 4 8 
WOR SUOUNIR Yo) nos fae “es? seo 175 Ib. per sq. in. 
Thickness of plates in barrel er ree teeta 
Thickness of fire-box wrapper, throat, and back 
eee Sa ln al (Ree 
Length of fire-box, outside .. sft. 6in. 
Width of fire-box, outside 2ft. llin. 
Depth of fire-box, inside front 4ft. 9jin. 
‘es % » back 4ft 3hin. 
og ee ee re ee 
” » thickness, sides, back, and crown sin. 
tube plate .. oe ae, ee ee a ee 
me water space vin. 
 - stays . oe lin. copper 
Number of tubes o> ae Ss 180 tubes lin. dia. 
Material oftubes .. .. 22 o Brass 
Length between tube plates .. 10ft. 10in. 
Heating surface, tubes .. £95 sq. ft. 
” , fire-box 107 sq. ft. 
on . total 1002 sq. ft. 
Grate aren .. .. «. . o> es 18} sq. ft. 
Centre of boiler from rail on» 7ft. 
Top of chimney from rail e -. es os. A or 
Style of tender .. .. .. .. «2 «2 «. «. Kight-wheel, double bogie 
Weight in working order de oe 30 we Saree 
Diameter of wheels on tread : 2ft. 9in. 
Journals, diameter and length ee 4hin. dia. x 9in. long 
Total wheel base . a 15ft. 4in. 
Tender frame id Steel channels 
Water capacity .. a gallons 
Coal capacity as 4} tons 








SANITARY INSTITUTE AT GLASGOW. 





THE twenty-second annual Congress of the Sanitary Institute, 
which took place this year in Glasgow, was opened in St. 
Andrews Halls on the evening of 25th ult., the members being 
received by Lord Provost Sir John Ure Primrose, Lady Prim- 
rose, and the magistrates of the city. The opening address 
was delivered by Lord Blythswood, who described himself as 
a tyro in sanitary science. Whatever training in scientific 
work he had had not led him to study deeply the great 
questions of hygiene. He referred to the former insanitary 
condition of Glasgow, and pointed out that it was only since 
the passing of the Registration Act in 1855 they had been 
able to classify diseases and the causes of death. He pro- 
ceeded to quote statistics dealing with pollution and death- 
rate as indicating the wonderful work that had been achieved 
in Glasgow in the way of improved sanitation. One of the 
principal factors in this improvement was the introduction of 
water from Loch Katrine. Following upon that came the 
problem of the disposal of the city sewage, Drains were 
formed, but they led into the river Clyde, which virtually 
became anopen sewer. When the new drainage scheme, now 
in progress, was completed, he trusted that under careful 
administration they would not only have again a pure river, 


and populous places in the Clyde valley to dispose of their 
sewage without polluting the river. Referring tothe question 
of the pollution of the atmosphere by smoke, he said that 
from experiments made it had been ascertained that the 
amount of mineral stuff and grease which fell above the city 
was at the rate of 33°66 cwt. fer acre per annum. As to 
inventions for dealing with this problem, he said that some 
were entirely empirical, but there were others which not only 
enabled the whole of the carbon to be burnt in the furnaces, 
thus abolishing or purifying the smoke, but effected great 
economy, and justified any first cost in their carrying out. 

Lord Provost Primrose, in proposing a vote of thanks to 

Lord Blythswood for his address, said that in his scientific 
workroom at Blythswood his Lordship was never more 
delighted than when he was trying to solve some physical 
problem. Lord Blythswood had not painted too vivid a 
picture of the former condition of the city, because one who 
formerly occupied the office of Lord Provost, and who 
passed to his rest only a few years ago, was in his earlier 
lifetime hissed from a public platform for trying to preach 
the gospel of soap and water, the most elementary condition 
of sanitation. But he lived long enough to see the city 
descend from a death-rate of 34 per 1000, with typhus never 
absent, down to about 20 per 1000, while they were 
proud of the fact that the convener of the Health 
Committee was able to announce last week that the death- 
rate in Glasgow was 15 per 1000. In the matter of the 
pollution of the atmosphere by smoke they were undoubtedly 
confronted with a very difficult problem. He believed, as 
every man who had investigated the subject was bound to 
believe, that the bulk of our smoke pollution was preventable, 
and easily preventable, and what was more, economically 
preventable. E 

The sectional meetings of the Congress were begun at the 
University Buildings on Tuesday, the 26th, when there was 
a large attendance of delegate members, representing 
medical and municipal authorities in all parts of the country, 
and not a few prominent sanitary scientists from the Conti- 
nent. The work of the Congress was arranged in three 
sections, namely, one for Sanitary Science and Preventive 
Medicine ; a Conference of Municipal Representatives ; anda 
Conference of Engineers and Surveyors to County and other 
Sanitary Authorities. At each of the meetings important 
papers were read and discussed. The ‘‘ Smoke Problem,’’ by 
Lord Provost Sir John Ure Primrose, and ‘‘ Municipality 
and the Plumber,’’ by Dr. Robert Crawford, were two papers 
read and discussed in the Municipal Conference, while in the 
Engineers’ and Surveyors’ Conference, presided over by 
Mr. W. Weaver, M. Inst. C.E., Borough Engineer, Kensing 
ton, an important paper was read by Mr. E. Shrapnell Smith 
on ‘* Motor Vehicles in relation to Municipal Service.’’ He 
computed that there was at present in use in the United 
Kingdom 20,076 motor cars, 22,916 motor cycles, and 58,000 
driving licences. The motor was no longer the rich man’s 
toy ; it was finding a utilitarian place in our daily life. He 
stated with regard to motors for municipal work, such as 
street watering, haulage and refuse removal, that as the 
result of inquiries made among a large numberof authorities, 
the principal economies were found to be effected in the cartage 
of heavy materials and in street watering, and that with refuse 
disposal the saving was doubtful, unless there was a long 
lead to the tip or destructor. The second paper read was by 
Mr. W. Hillman on the ‘‘ Utilisation of Destructor Residuals,’ 
in which he enumerated the various and most recent pur- 
poses to which destructor clinker was being put. In the 
afternoon a visit was paid by a large party of the members to 
the harbour works of the Clyde Trustees, and in the evening 
a popular lecture was delivered in the Health Exhibition. 

On the 27th a paper was read by Dr. William Wright, 
Medical Officer to Glasgow Port Local Authority, dealing with 
the sanitary condition of ships of the merchant service. 
Following upon an enumeration of the highly unsatisfactory 
nature of many of the provisions made for seamen, he 
suggested that the sanitary supervision of ships should be 
taken out of the hands of the officers of the Board of Trade 
and transferred to those who were qualified to know ; namely— 
the Medical Officers of Port Local Authorities. As the result 
of discussion, a resolution embodying the views expressed 
was adopted. At the section devoted to engineering and 
architecture—Professor H. Robinson presiding—the following 
subjects were brought up and discussed—Sewage and its 
Disposal ; Supervisory Control of Water Supplies ; Uniform 
Distribution of Sewage on Filters; Domestic Sanitary 
Engineering ; and House Drainage and Sanitary Fittings. 

In the section devoted to Physics, Chemistry, and Biology, 
on the 28th, Professor Frank Clowes, London, presided, and 
in his presidential address referred to river pollution and the 
pollution of the atmosphere, and in view of the fact that the 
Glasgow authorities are committed to the precipitation 
method of sewage treatment, it was interesting to find Dr. 
Clowes stating without hesitation that the bacterial treat- 
ment was the right one. Several papers of scientific interest 
followed in this section ; and in that devoted to Engineering 
and Architecture papers were submitted by Mr. Ernest R. 
Matthews, C.E., on ‘‘ Portland Cement: the Need of a 
Standard Test; ’’ by Mr. H. M. Robinson, H.M. Inspector 
of Factories, on ‘‘ Ventilation of Factories and Workshops ; ”’ 
by Dr. Alfred Greenwood, Medical Officer of Health, Black- 
burn, on ‘‘School Ventilation.’’ Several other papers on 
housing conditions for given classes of the public were sub- 
mitted and discussed. 

Health, Disease, Sanitation, and Hygiene generally, formed 
the topics of papers and conferences throughout all the days 
of conference, the distinctive appropriateness of the subjects, 
as concerning the several sections, not being always clearly 
defined. Ladies, asa matter of course, took part in the resulting 
discussions. Atthe final sittings of the Institute on the 29th 
there was a joint meeting of the Engineering and Architecture, 
and the Physics and Chemistry sections, held under the presi- 
dency of Professor Clowes, the main object being the reading 
and discussion of further papers relating to the treatment of 
sewage. Professor Dunbar, of Hamburg, read a paper in 
which he described the different standards in use for ascer- 
taining the purity of sewage effluents. Mr. William Shanks 
submitted a paper on six years’ experience of the septic tank 
sewage disposal system in operation at Barrhead, his paper 
dealing in a thoroughly practical way with arrangements and 
results attending operations at this place. Dr. Gilbert J. 
Fowler gave an account of recent experience in the treatment 
of Manchester sewage. He described the works, stating that 
at the present time there are at Davyhulme 253 acres of con- 
tact beds in operation, and about nine acres more are 
complete, and will be put into use almost immediately. The 
remaining 11 acres, out of a total of 46, should be at work 
before the end of the year. The whole 27 acres of storm beds 
have been for some time in operation. Three new septic 





the extension of the channel intended to convey the filtrate 
from the primary beds to a limited area of secondary beds, 
At the present time two-thirds of the whole of the sewage of 
Manchester, including storm-water, is purified, at any rate to 
the point of being rendered non-putrefactive. The total 
volume of sewage dealt with by the various beds during the 
year has amounted to 5,654,872,456 gallons, or 48 per cent, 
of the total quantity of sewage received at the works. The 
total cost for labour and incidental expenses, including the 
whole of the expenditure in connection with the experimental 
beds, has amounted to £1050, or £3 8s. 6d. per million gallons 
actually filtered. 

At the closing meeting of the Congress, held on the after- 
noon of the 29th, Mr. Whitaker, London, chairman of the 
Council of the Institute, presiding, Mr. E. White Wallis, 
secretary of the Institute, said the attendance at the Con. 
gress had been between 1500 and 1600. This year the 
Council had for the first time issued ladies’ tickets for the 
Congress, and it was gratifying to know that fifty-one ladies 
had taken tickets, in addition to the lady members attending. 

Unfortunately the place where the Congress meetings were 
held lay almost at the other extreme of the city from the site 
of the Health Exhibition organised in connection with the 
meeting, and the attendance of nembers at the Exhibition 
was very far from what had been anticipated and what 
exhibitors could have wished for. The charges mad 
for admission acted also as a bar to the general public. 
The Exhibition, which does not close till the 18th 
inst., is held in the extensive and well-arranged buildings, in 
which a succession of industrial and art exhibitions have 
been held, in the east-end of Glasgow. Altogether about 
one hundred exhibitors are represented. The Corporation of 
Glasgow, however, has lent to the Exhibition authorities 
items concerned with the-several branches of municipal 
undertaking, which in themselves form a feature of no incon- 
siderable attraction and value. The cleansing department, 
for example, at a large stand, show how the clinker produced 
from the destructor furnaces in connection with the crema. 
tion of city refuse is being manipulated in Glasgow, and how the 
resulting material, mixed with cement and other materials, is 
manufactured into various articles. Those exhibited ranged 
from rough clinker blocks used for foundation work, garden 
rockeries, filtering material, &c., to paving slabs and blocks 
from which statues and other art objects are prepared. The 
Health department shows plans of hospitals and reception 
houses ; the Chemical department shows samples of food stuffs 
and their adulterants, and the apparatus employed in tke 
work of examination and analysis; samples of crude sewage 
and chemical-treated sewage, tc. The Gas department shows 
gas cooking stoves and fires of various descriptions, high- 
power gas lamps of various kinds, including that of the Keith 
light by intensified gas—on which system, it may be added, 
the immense concert hall of the Exhibition is illumi- 
nated. The Weights and Measures department exhibits 
various standards of weight and measure, and weighing and 
measuring appliances belonging to this department. Thx 
collection is most interesting, the number of separate 
articles totalling nearly three hundred. The City Engineer's 
department put on view a number of portfolios containing 
sectional coloured diagrams of the sewers, penstock 
chambers, overflow weirs, &c., embraced in the Dalmuir 
sewage undertaking; also a number of fire-clay models, 
representing many of the most interesting features connected 
therewith. The Waterworks department exhibits specimen 
water mains, valves, hydrants, and other items connected 
with the city’s water storage and supply. In like way the 
Electricity department exhibits a great variety of sample 
apparatus and appliances concerned with lighting and power 
distribution. The Telephone department is similarly repre- 
sented, while the Tramways department of the Corporation 
put on show examples of rails and rail joints, various 
methods of jointing being clearly shown by specimen parts, 
besides other features of the permanent way. A representa- 
tion of a car pit is shown, and above it the ‘‘ School Car,”’ 
on which motormen are trained. The school car is simply 
a skeleton of an ordinary car, supported on blocks over an 
inspection pit. The pupil can inthis way see the gearing and 
inspect the brakes, sand apparatus, and motors when in 
operation. All motor cables and lighting wires are painted in 
distinctive colours to facilitate a thorough understanding of 
the general scheme of connections, and the positions of the 
various switches, fuses, &c. The car has also a movable 
floor so that the motors may be laid open for inspection from 
above. 

Three refuse destructor firms are represented, for most 
part with effectiveness as to detail, in stalls exhibiting 
photographs and plans of the plants they have erected; 
descriptive literature of their respective systems and speci- 
mens of the residuum from their operation. The firms 
are Meldrum Brothers, I.imited, of Manchester. The 
Horsfall Destructor -Company, Limited, Leeds ; and 
Heenan and Froude, limited, Manchester. All three have 
models or plans clearly illustrative of their systems, while 
in the case of the Horsfall Company a full-sized cell, with 
furnace grate, doors, forced draught arrangements, and other 
features on which improvements have been effected in the 
course of recent installations, is a telling part of the exhibit. 
An actual Horsfall destructor is erected in the grounds, but, 
through some deficiency in the Exhibition arrangements as to 
steam, neither this nor a patent railway for the removal of 
clinker is shown in operation. An exhibit closely allied to 
the destructors, and having engineering features which 
justify mention, is Whittome’s automatic complete road 
scavenger, an innovation in street cleaning to which managers 
of towns cleansing are giving attention. The machine, 
which can be attached to any ordinary cleansing cart, con- 
sists of the usual brush, but adjuncts are crosswise and 


upward sloping conveyors, and in ‘one operation the 
machine sweeps, collects, and fills carts. Other exhibits 
which may be mentioned are Wilskemp’s system 


of patent fuel economiser and smoke consumer, applied 
in this case to a Lancashire boiler, but applicable to the 
furnaces of all steam boilers; Webb’s patent sewer gas 
extractor lamp, for ventilation of sewers and street illumina- 
tion. A number of firms show gas and water fittings in 
large variety, while the display of sanitary earthenware and 
fittings by such firms as Doulton and Co., Lambeth and 
Paisley ; Shanks and Co., Barrhead; Glenboig Union Fire- 
clay Company; G. and D. Musgrave, Limited, Norwich ; 
J. and M. Craig, Limited, Kilmarnock; Geo. Howson and 
Sons, Limited, Hanley, is remarkable no less for the variety 
of use of the articles shown than for their ingenuity and 
artistic finish. In filters and like domestic apparatus inter- 
esting items are shown by Slack and Brownlow, Manchester ; 
J. Defries and Sons, Limited, London; Berkefeld Filter 
Company, Limited, London; in laundry machinery W. 








but that they would be able to compel neighbouring towns 





tanks are nearly complete, and progress is being made with 





Summerscales and Sons are worthily represented; while of 
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the soaps, disinfectants, compounds, fluids, &c., claiming | 
recognition on grounds of sanitation and health, the whole | 


|sxhibition is, of course, redolent. 








INTERNATIONAL MOTOR BOAT RACE. 





On Saturday last, under the auspices of the Automobile | 


Club of Great Britain and Ireland, the second annual race for 
the British International Cup for self-propelled boats not 
exceeding 40ft. long was held off the coast of the Isle of 
\Vight on a course situated between Ryde Pier and a point off 
Osborne, a distance of about 7'7 knots. The cup was pre- 
sented by Sir Alfred Harmsworth, and the competing boats 
tay utilise any type of motor, the only condition being that 
the craft must not exceed 40ft. in length. Much interest 
was evinced in this year’s competition, and nine entries were 
ecured, five being for English-built vessels, three from 
France, and one from America. Of these all save one are 
propelled by petrol engines, the solitary exception being 
provided with a steam engine. It is a matter for regret that 
in view of the attention which is being paid to this type of 
craft by the Admiralty that only five of the competitors took 
part in the competition, and that all of these were propelled 
hy internal combustion engines using petroléum spirit. The 
entries were as follows :— 


LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions gy our 
correspondents.) 





ELECTROLYTIC METHODS OF TREATING TIN SCRAP. 


Sir,—We have read with much interest the article under the 
above heading in your issue of July Ist, the complete nature of 
which adds to its value and usefulness. We should like, how- 
ever, to point out that the writer bases the article on a number of 
false assumptions, which we think well should be at once cor- 
rected. 

In the first place, the percentage of tin on the tin scrap, which, 
a few years back, was estimated at 5 per cent., and which the 
writer now takes as 3} per cent., is in reality barely 2 per cent., 
which in itself is sufficient altogether to upset his calculation. 
Secondly, the pressure of the current is taken much toolow. With 
a difference of only 14 volts per bath the current would necessarily 
be very low, requiring a very extensive and costly installation. 

The writer appears to overlook the cost of handling such a 
voluminous article as tin scrap entirely. A small firm which 
cannot afford a lot of labour-saving machinery would be unable to 
exist at all, while works using from 2000 to 3000 tons annually 
would have little chance of making a profit. The idea of the 
writer of establishing de-tinning works in many large towns is there- 
fore quite impracticable, if they only use the scrap made in the 
respective towns in which they are established. 

Perhaps the greatest mistake, however, made by the writer is 
that he looks upon tin-plate clippings as a sort of cheap waste pro- 














No. Country. | Name of competitor, Designer of hull, Builder of hull, Maker of engine. H.P. Length. mative 
power. 
1 England 8. F. Edge, Ltd. Saunders’ Patent Launch Saunders’ Patent D. Napier and Son 55 B5ft. Petrol 
Building Co. Launch Building Co. 
os mF * Yarrow and Co, Yarrow and Co. = a 90 40ft. i 
J. E, Hutton, Ltd. Linton, Hope and Ce. Hart, Harden and Co. J. E. Hutton, Ltd. 150 £9-95ft. ” 
J. 1. Thornycroft and J. 1. Thornycroft and Strickland and Co. J. 1. Thornycroft and | 120 40ft. 
Xo, Co., Ltd Co, Ltd. | vs 
Lord Howard de H. Knudsen, Esq. Eimpson, Strickland | 150 40ft. ms 
Walden. and Co. 
t Fi ance M. A. Clement M. Chevreux Sté la Marguerite Clément 180 40't. a 
M. H. Legru M. Legru M. H. Legru Gardner-Serpellet 100 39-3ft. Steam 
Richard Brasier Selyer Selyer. Richard Brasier 82 80ft. 2jin Petrol 
9 U.S.A. Smith and Mabley [ams, Lemoine and Crane Smith and Mabley Emith and Matley 150 39ft. 10gin. Pe 


Of these nine boats only five presented themselves at the 


starting post, and owing to the number of British entries | 


an eliminating trial was necessary to reduce the home-built 
boats to three. This was held last Friday, but only the two 
boats entered by Messrs. S. F. Edge, Limited, turned out 
and qualified. These were No. 1, called Napier Minor, and 
No. 2, Napier II]. The former is 35ft. long by 5ft. beam, 
built on attractive lines on Saunders’ sewn system, the 
hull being of cedar and mahogany, glued together with 
marine glue and stitched with long stitches of copper wire by 
a special method. The boat is divided into two portions, the 
fore part containing the machinery, consisting of a four- 
cylinder Napier vertical engine, capable of developing about 
73 horse-power on the brake. The cylinders are 6in. bore by 
64in. stroke. She is provided with reversing gear, and the 
various accessories are all protected by a long whaleback. 
Thesteering and control apparatus are all regulated by one man. 
The afterpart of the boat contains a long cockpit, and can be 
titted with a hood. The single propeller has three blades, is 
22in, diameter and 28in. pitch. The hull of the other boat, 
Napier II., entered by S. F. Edge, Limited, was built by 
Yarrows. She has two sets of four-cylinder engines of the 
same size as her competitor, and these drive two propellers. 
The total energy available would, therefore, be considerably 
over 100 horse-power. The length of hull is 40ft. The 
French boat Bayard, entered by M. A. Clement, has a hull 
40ft. long by about 5ft. beam. It is built of very thin steel 
plates, and has two sets of vertical petrol engines capable of 
exerting about 180 horse-power altogether. This power is 
transmited along a single shaft to two propellers. The other 
French craft, entered by M. Richard Brasier, is known as the 
Tréfle 4 Quatre. She was illustrated in THE ENGINEER of 
April 15th last. She is of unique design, 30ft. 3in. over all, 
and propelled by a four-cylinder Richard-Brasier engine with 
a cylinder capacity of 9°9 litres, said to be capable of develop- 
ing 8% horse-power. The peculiar type of hull adopted is 
designed to enable the vessel to skim rather than cut through 
the water, and it is apparent that in this she is successful, as 
very little wash is made when moving at tull speed—a great 
contrast to the two English boats. The American represen- 
lative Challenger, entered by Messrs. Smith and Mabley, is 
49ft. 10fin. long, and has engines with eight cylinders, cap- 
able of developing 150°‘horse-power. 

In the first of the final races, which were held on Saturday, 
the Napier IT., the Bayard, and the Challenger, representing 
respectively England, France, and America, took up their 
positions at the stake boats, but the French boat fouled a 
chain of the stake boat with her propeller and could not start. 
It was afterwards discovered that the fouling had injured the 
clutch. The Challenger, with her fine lines and great power, 
got away well, but electrical troubles subsequently deprived 
her of the use of four of her cylinders, and the Napier boat 
won easily in 24 min. 19 sec. In the second heat the Napier 
Minor had a ‘walk over,’’ and completed the course in 
23 min, 21 sec. In the third heat the Tréfle 4 Quatre started 
alone and covered the distance without any apparent forcing 
in 25 min, 20 sec. Race four brought the two English boats 
into rivalry to ascertain which should meet the French boat 
in the final race, and the larger boat won by 16 seconds in 
24 min. 7 secs. The Napier II. therefore qualified for the 
final race, but it was found by her owners that she had stove 
in some of the plates of the bow, and it was decided to run 
the Napier Minor—a course which might be open to objection 
on the part of the French boat. This race was witnes3ed by 
the King and Queen from the Royal Yacht. Unfortunately, 
the weather which had been propitious during the earlier part 
of the day, now became very unpleasant, and the race was run 
in adownpour of rain. From the start it was obvious that 
the Napier Minor, in the absence of accidents, would prove 
the winner, and she passed the winning post opposite the 
Royal Yacht in 23 min. 3 sec., or 1 min, 24sec. ahead of the 
Tréfle 4 Quatre, which did not perform.so well in the rougher 
water. Should there be no objection sustained against the 
winning boat, the International Cup therefore will remain 
in this country, 


| flow of heat was radial, since he used only a 2in. pipe. 


duct. Prices paid for tin-plate clippings in Liverpool are nearer £3 
per ton than 3s. per ton, and wherever any quantity of this 
material is made prices rule high. In consequence of the very low 
steamship rates, the large German works, such as Th. Goldschmidt, 
of Essen, for instance, are easily able to compete successfully with 
any similar works near the coast in this country. 

From what we have said, it can easily be seen that the metallic 
tin stripped off tin-plate waste is of much less value than the price 
which has to be paid for the article, so that any profit must be 
made out of the de-tinned steel after paying for carriage, labour, 
and all other expenses, and, under these conditions, we believe 
that it is hopeless for a small works to attempt to compete with 
other English works on an extensive scale, let alone the long- 
established continental works, who, thanks to their protective 
tariff on iron, realise so much better prices for their detinned scrap, 
that the difference is ample to cover costs of carriage from any 
British port to the Continent. The writer of the article appears to 
be under the impression that the Bremer Metallwerke, in Heme- 
linger, and the Chemische Fabrik ‘‘ Election,” in Pfaffstatten, who 
started some time ago in a small way, are still working. This is 
evidently a mistake, as we hear that both works have given up this 
business, BATCHELOR AND Co , Limited. 

Artillery Works, Birmingham, July 16th. 

[In reply to the above letter, we refer Messrs, Batchelor and Co. 
to the series of articles by Dr. Mennicke, in the Ztschrift fir 
Elektrochemie of May and June, 1902, for confirmation of many of 
the figures which they criticise adversely. The facts relating to 
the supply and sale of tin scrap in Liverpool were obtained from 
the city engineer.—ED. THE E.] 





SUMMER TRAIN SERVICES. 

Sir,—The remark of Mr. Rous-Marten—page 102—that the Mid- 
land 107-minute time from London to Leicester ‘‘ was not genuine ” 
requires to be corrected, as it is not in accordance with history. 

It will be remembered that on the morning of February 7th last 
the direct, or Matlock, route was blocked at Dove Holes Tunnel, and 
all trains had to run ¢i@ the Dore and Chinley line. 

Although the direct line was re-opened on March 21st, tke fastest 
London and Manchester express trains from April Ist to June 30th 
continued to run ¢/@ the Dore and Chinley route, and to make up 
for the extra distance to be run the London and Leicester running 
time was reduced. 

Thus, on April Ist the 10 a.m. train from London was due at 
Leicester, 99 miles 7 chains, at 11.47 a.m., and to leave Leicester 
for Manchester at 11.59 1 can assure your contributor that the 
runving was ‘‘quite genuine.” J saw the train constantly, and it 
arrived at Leicester frequently before time, and left at 11.50, in 
accordance with the passenger time-table, and it does so still in 
accordance with the July time-table. 

This proves that there was no alteration in the London to 
Leicester running on July Ist ; the alteration was entirely made 
between Leicester and Manchester, due to the trains being put 
back to run over the direct Matlock line, 

Of course I am aware that in the working book for July the 
Leicester arrival is given at 11.49, but the drivers have orders to 
arrive at 11.47, in accordance with the passenger time-table, and 
the train leaves Leicester at 11.50. Your correspondent refers to 
‘delays north of Trent.” A few years ago there were serious 
delays, but that is not now the case. 

The Erewash Valley line from Trent to Clay Cross is now doubled : 
there are four lines of way throughout, and six lines near 
Toton. 

I have travelled recently several times between Leicester and 
the North, and in no instance have I found any signal delays 
between Trent and Leeds with the most important trains ; and the 
way in which the up expresses pass through Leicester ‘‘on time” 
proves that they are not now delayed as was the case years ago. 
It must be remembered that the Midland express trains are 
all worked by larger and more powerful engines, and that a very 
high speed is now maintained up hill, which is a vast assistance 
in keeping time. CLEMENT E. STRETTON, 

11, Bolling Green-street, M. Soe. Engineers, 

Leicester, July 30th. 





BOILER COVERINGS. 

Srr,—Mr. Davies must pardon me jf I decline to accept his table 
of conductivities. I was quite aware that in his experiments the 
On large 
steam pipes and boilers the flow is much more nearly parallel, and 
I doubt whether the error inevitably introduced by treating it as 





parallel is anything like as great as the errors introduced in Mr. 
Davies’ caleulations when he leaves out of consideration all the 
discontinuities of surfaces between his heater and his cooler. For 
this reason, if for no other, his results will be, as he himself says, 
‘not directly comparable.” Tests on a short bit of 2in. pipe 
cannot be, 

But I will take Mr. Davies on his own ground, and on his own 
experiments, and show that when the radial flow to which he 
attaches so much importance is taken into account, his deductions 
are not warranted by his facts. In Table I. he gives the number 
of calories lost—per hour, at an approximately fixed difference of 
temperature—as 55 calories for a magnesia coating 14in. thick, and 
74 calories fora mica coating jin. thick. The pipe being only 
2in. diameter, the ratio of external to internal diameter of the 
coatings is 2-5 for the magnesia, 1-875 for the mica. According 
to his own furmula, the relative conductivities are got by multiply- 
ing in each case the calories lost by the logarithms of the corre- 
sponding ratios, This gives: 

Magnesia 
lca.. 


55 by log. 2-5 = 2-189 

os. oe “aw 74 by log. 1-875 = 2-021 

That is to say, the magnesia has a higher conductivity than the 

mica, and is—even on a 2in. pipe—a worse covering, as it lets more 

heat escape. Sirvancs P. THOMPSON. 
Finsbury, August Ist. 





CIVIL ENGINEERS AND OUR EXPORT TRADE. 

S1r,—I have read with much interest the admirable letter by 
“*R. L.” in your last week’s issue, which I can thoroughly endorse 
from my own experience ; and the thanks of all manufacturers are 
due to you for its publication. 

Many consulting engineers appear to overlook or ignore the fact 
that the proportions and design of the working parts of standard 
machines are the outcome of the manufacturer’s experience, 
acquired after many years of special study of the subject. Manu 
facturers, therefore, not unnaturally feel very strongly that such 
experience should not be ignored, as is too often the case, and 
resent very strongly being compelled to.alter the working parts of 
their machines in order to conform with the red tape regulations 
of the consulting engineer, knowing that the result is often an 
inferior machine. 

In addition to this—I speak from experience—many of these 
printed forms of regulations have not been altered for many years, 
and frequently specify obsolete types of bearings, methods of 
lubrication and mechanical movements, which, if insisted upon, 
result in an inferior machine. 

The question of hand-made drawings is a distinct grievance, and, 
in view of the fact that the consulting engineer receives an adequate 
fee for inspection, which is supposed to cover the drawings be fur- 
aishes, it appears to many manufacturers that all that can reason- 
ably be demanded from them is one set of drawings, and any 
further copies required should be furnished to the purchaser by the 
consulting engineer. 

The question of test bars is also one which requires considerable 
modification. There is practically no limit to the number of test 
pieces the engineer may demand, and it is manifestly unfair that 
he should charge the manufacturer with testing these, thus making 
a profit from both purchaser and seller. 

A MANUFACTURER. 

August 3rd. 


SECRET COMMISSIONS. 


S1r,—The foliowing incident, illustrating the system of paying 
secret commissions, seems to us to disclose a disgraceful state of 
affairs, and we put particulars before you, thinking, if you are 
disposed to give publicity :o the facts, nothing but good will 
result. 

An advertisement appeared recently in a North-country daily 
newspaper, as follows :— 

‘* Engineers or foremen who can influence orders for machinery 
oiis or engine-room stores will receive liberal commission from first- 
class firm of oil merchants. Write,” &c. ... 

This advertisement being observed by our representative in the 
district, he applied in his own name asking for prices and particulars 
of the commission, merely doing so, of course, to ascertain who the 
‘first-class ” firm was. He received a reply. quoting oils at from 
1s, 3d. to 1s. 5d. per gallon for all descriptions of lubrication. and 
a commission of 3d. per gallon was promised to him on all orders 
introduced. Surely, in face of this state of things, it beboves 
principals to control, personally, buying as far as possible. 

Farr TRADE. 

London, July 26th. 





A CURIOUS CASE OF CORROSION. 

Str,—I think I can make a suggestion as to the cause of the 
explosion and corrosion mentioned in your last impression. If a 
copper nail or a brass screw had fallen into the boiler and lodged 
near this place in such a way that it could not get away from it, it 
seems to me that the corrosion described would be bound to take 
place, and, if not discovered in time, would result in an explosion. 
The rapidity of the corrosion in a case of this sort will be appre- 
ciated by any one who has put a yellow metal propeller on a steel 
tail shaft ; a 2in. shaft will be eaten down to lin. in a couple of 
months or so. It has several times been a cause for wonder to me 
that holes have not been found eaten through the bottoms of steel 
ships by the dropping of copper nails on them ; possibly this may 
happen without being heard of. J.S. V. Bickrorb, 

Camborne, Cornwall, July 30th. 








rue RoyAL AGRICULTURAL Soctkty.—At the monthly meeting 
of the Council of the Royal Agricultural Society, held on Wednes- 
day, Lord Middleton, the president, said that they had had a very 
great disappointment in the second show at Park Royal, and it was 
obvious that the whole question of the future of the Society must 
come under immediate and careful review. Whilst there would be 
a net economy in the expenses of last;:month’s show of about £5100, 
as compared with 1903, the receipts from nearly every source had 
shown a shrinkage, which amounted in all to £4100. Thus the 
show of 1904 would be only £1000 less costly to the Society than that 
of 1903, when there was a deficit of £9680. It had only been 
possible to finance the loss caused bythe show of 1903 by pledging 
to the bankers the Society’s holding of £13,100 in the Harewood 
House debenture stock, and the heavy loss on the show of 1904 
imposed upon the Council the necessity of applying to the bank 
for still further advances of large amount to meet obligations in 
the matter of prizes, administration expenses. Xc. It was esti- 
mated that £10,000 would be required before the recess, and 
£5000 during the coming autumn and winter. Six of the trustees 
had guaranteed to the bank sums equal in the aggregate to the 
total required ; but it would obviously be necessary for the Society, 
unless other means could be found of putting it into funds, to 
realise eventually one or more of their assets to repay the bank or 
the guarantors. The trustees suggested that a statement should 
be drawn up showing the work of each department of the Society 
and its cost, and that there should be arranged conferences with 
the implement and live stock exhibitors, and the various breed 
societies, with the view of ascertaining the measure of support, 
financial or otherwise, they would give the show. On the state- 
ment being drawn up a circular should be issued to the members 
pointing out the necessity of increased financial support, and 
seeking their views on various points, this being followed by a 
special general meeting of the Society, after the answers to the 
circular had been considered by the Council in October. The 
trustees’ recommendations were adopted, and the two conferences 
were fixed for October 5th, 
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SMALL SEWAGE DISPOSAL PLANTS. 





Ix the following article we propose to give descriptions of 
four small sewage disposal schemes which possess certain 
points of interest. So much is heard of gigantic schemes, 
such as those of London and Glasgow, that there is a ten- 
dency to overlook the smaller places and the installations 
which are being designed for private houses, mansions, small 
villages, and towns. Yet these, in their way, are just as 
necessary as those hundreds of times as large. 

The first disposal plant to which we propose to refer is that 
which has recently been laid down in connection with a new 
mansion at Netherlaw, near Kircudbright. A view of this is 
shown in Fig. 1, page 132. The plant consists of a resolving 
tank with four contact beds and a continuous filter fed by 
fixed sprinklers. This scheme has only been designed to 
deal with a flow of 700 gallons a day, yet a cycle of four con- 
tact beds has been employed, so that each bed may be small 
and quickly filled, and that the continuous filter may have 
small intermittent discharges from the sprinklers. The 
resolving tank has a capacity of 500 gallons—five-sevenths of 





Scale. 
FEET 0 5 1 13 20 2% 30 35 4045 50 55 60 


























“Tre EnGinecr 


Fig. 5—CONTACT BEDS AT QUORN 


a full day’s flow—and the contact beds are 6ft. square by 
2ft. 6in. deep. Each bed discharges its effluent in about ten 
minutes over the percolation bed, which is about 15ft. long by 
5ft. wide and 3ft. deep. It will be seen, therefore, that each 
square foot deals with about 94 gallons in the twenty-four 
hours, which works out to about a rate of 400,000 gallons per 
acre. All the beds are made up of broken stone and shingle 
graded from 2in. to 4in. These beds were constructed from 
drawings made by Mr. H. Birch Killon, of 20, Cooper-street, 
Manchester, and the whole scheme worked out by Messrs. 
W. and G. Higginbottom, of Manchester, the architects of 
the mansion, acting in conjunction with Mr. Killon. 

The arrangements of another small scheme are shown in 
Fig. 2, page 132. Here there are six contact beds, and they 
are designed for treating the sewage from the village of 
Aldford, Cheshire, which is the property of the Duke of 
Westminster. The works are within the boundaries of Eaton 
Park, and the sewage is of a very bad description, containing 
much liquid manure from farms. All sorts of treatment 
have been tried without suc- 
cess, apparently, till the scheme 
now under discussion was 
started. Chemical precipita- 
tion and continuous filters with 
revolving sprinklers on the 
Barker’s mill principle, with 
intermitters and various filter- rc 
ing materials, have all failed. 

These works have been also 
carried out from drawings made 
by Mr. Killon, and were con- 
structed by the Duke cf 
Westminster’s private staff, 





acting under Mr. Joshua 
Smith, the estate clerk of 
works. Land is available for | 


final purification, but it is not 
now used. 

The raw sewage passes first 
through a septic tank with a 
capacity of 20,000 gallons. 
The dry weather flow of the 
sewage is not more than 10,000 
gallons a day. Weunderstand 
that the septic tank was con- 
structed some three or four 
years ago, that is to say, before 
the present system was in- 
stalled. The tank has been 
found to prolong the anaérobic 
fermentation beyond what is 
actually required, and _ its 
capacity is, so we are informed, 
to be decreased. The area 
of the six beds is 1623 square fect, and they are 3ft. deep. 
It is estimated that they will ultimately give a net liquid 
capacity of some 10,140 gallons. No separate provision is 
made for storm water, as the beds are capable of taking an 
accelerated flow. 





The method of working the beds is the same as in the | 


scheme at first mentioned, with slight modifications i 


a 
detail, and we shall describe the system with illustrations | 


when dealing with the installations we are about to mention. 


" 
These two works are at Quorn and Barrow-on-Soar, and as | 


they are exactly similar, the description of one will serve for 


the two. Both have been recently carried out from the plans | 


of Mr. W. H. Simpson, of Leicester. Each has been designed 
toserve a population of 3000, and consists of double contact 
beds, land being Dp theese for final purification. The crude 
sewage is pumped through 700 yards of Qin. rising main at 
Quorn and 1600 yards at Barrow through a main of the same 
size. In each case a 10 brake horse-power oil engine is 
used. At Quorn there is a 6in. centrifugal pump, and at 





Barrow a double-acting horizontal plunger pump, with a 
cylinder 1lin. diameter and 18in. stroke. The pumps and 
engines have been supplied by Messrs. Tangye, and are laid 
down in duplicate. We may add that the sewage at Quorn 
varies enormously almost every hour of the day, this varia- 
tion being largely due to intermittent discharges of highly- 
coloured trade refuse into the sewers. 

At each place a pump well and night flow tank, which 
together have a capacity of some 30,000 gallons, are provided, 


and the earth which was excavated to form these tanks | 


has been utilised in the construction of the embankments on 
which the bacteria beds are built. In Fig. 5 is shown a plan 
of the contact beds. 
secondary beds, each 45ft. square and 4ft. 6in. deep. They 
are filled with honeycombed slag broken from in. to 2in. 
The crude sewage, after passing through a screening and 
detritus chamber, is led to a central feed chamber, as may be 
seen in Fig. 3, page 132, from which it is distributed to each 
bed in rotation by an automatic gear. This is shown in 
detail in Fig. 6. It was made by the Harrison Engine Com- 
pany, Limited, under the patents of Mr. Killon. There is an 
Sin. inlet and a 4in. to 6in. outlet valve to each bed. Each 
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is actuated by a bell-shaped float suspended in a chamber 
connected to an adjacent bed. Each inlet float chamber is 
connected to the previous bed of the cycle, and each outlet 
float chamber to the succeeding bed. By suspending the 
valve and float on the same arm of a lever and 
partly counterbalancing them, the inlet valve of No. 4 
ted gradually rises as No. 3 bed becomes full, and, at the 
same time, the outlet valve to No. 2 valve, which has stood 
whilst No. 3 was filling, and the consequent fall of the sewage 
from bed 2 gradually lowers the inlet valve of bed 3 and the 
outlet valve of bed 1. Thus, each bed is filled in rotation, 
and stands full until the succeeding bed is filled, when it is 
emptied, and its outlet valve stands open so as to enable the 
bed to be thoroughly drained. The effluent from the primary 
beds is led to a similar central feed chamber, from which it 
is distributed again to the secondary beds. A bed may be 
thrown out of the cycle by the removal of a plug between its 
inlet float chamber and that of the next bed, together with 
the adjustment of a three-way valve on the pipe connecting 
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Fig. 7—FIDDIAN DISTRIBUTOR OVER PERCOLATING BED 


its outlet float chamber to that of the previous bed. If it is 
desired each evening to give the bed last filled a contact of, 


There are four primary and four | 


Pian of tniets. 


| say, an hour only, the outlet float chamber may be converted | 


} 


into a timing chamber by closing the three-way valve con- 
| trolling it and opening its timing cock. 

These valves are designed to deal comfortably with a 
maximum flow of 30,000 gallons per hour, or such a flow as 
they might easily be subjected to in times of exceptional 
| rainfall, and the system of keeping one bed full in contact 
| with the bacteria cultivated on the slag only until the 
| succeeding bed is filled is chosen in this case as being prefer 
able to the general use of the timing chamber, as it enables 
the rate of pumping to be varied through wide limits, so that 
| the more dilute the sewage the shorter may be its contact in 
| the bed. 

As has been already mentioned, the valves in each of the 
| four schemes mentioned above are all worked generally on 
| the same principle. Mr. Killon lays great stress upon the 
fact that everything is automatic. He contends that the 


employment of hand labour for filling and discharging 


contact beds is a sheer waste of time, and that no man would 
attend sufficiently diligently to his business as to secure the 
evenness of working obtained by automatic devices, 

A disposal scheme worked on entirely different lines as 
regards the distribution of the sewage over the beds is that 
illustrated in Fig. 4, page 132. This represents a new form 
of sprinkler, the invention of Mr. W. Fiddian, engineer to 
the Stourbridge Main Drainage Board, as installed at Alve- 
church, and is, of course, suitable for any size of bed, though 
in the larger sizes a third running rail supported on columns 
is provided. As will be seen from the illustration, the 
apparatus consists of what is practically an elongated water- 
wheel fed from a tubular radial arm which encircles it. The 
water-wheel is made to travel round the bed on roller wheels 
at its ends by the sewage falling into the buckets of the water- 
wheel a little above the level of its axis. As the buckets 
approach and recede from the surface of the bed the contents 
are delivered thereon in a fine film or spray. With the 
object of effecting even distribution the buckets are divided 
transversely into sections, each section being supplied over a 
separate weir, the width of weir being proportionate to the 
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Fig 6—KILLON AUTOMATIC GEAR 


area covered in the rotation of each section. The weight of 
the distributor is carried by roller wheels running on iron 
tracks resting on the concentric walls of the bed. The 
outer roller wheel is fixed on the shaft of the water- 
wheel and the inner one is loose. The sewage is delivered 
from a resolving tank through a vertical centre stand- 
pipe and a ball-and-socket joint which connects it with, 
and partly supports, the radial and revolving arm. The dis- 
tributor, as illustrated, makes a revolution of the bed in 
about 14 minutes when delivering at the rate of 225 gallons 
per square yard of bed per day. The effect of an increase or 
decrease in the rate of delivery of sewage is simply to increase 
or decrease the speed of revolution. If the rate decreases 
very materially, so that the sprinkler stops, the incoming 
sewage does not drip and cease to be purified; it is collected 
by the buckets until they are charged and rotate again. In 
ordinary working the buckets are not filed, as a very small 
charge suffices to keep the wheel rotating, so that there is 
a reserve capacity to counteract wind pressure and inertia at 
starting. We give a drawing of the distributor, as arranged 
over a bed,in Fig 7. The difference of level between the 
surface of water in the tank and the top of the bed at 
Tividale, where there is a similar installation to that illus 
trated in Fig. 4, is 12in. Here the filtration area is about 
56 square yards, and the flow of sewage sent over this is 
between 16,000 and 17,000 gallons a day. 

We have been provided with a copy of an analysis made of 
the crude sewage and effluent from this Tividale installation 
by Mr. E. W. T. Jones, public analyst for the county of 
Stafford, kc. This we reproduce below :— 

Parts per 100,000. 
Tank effluent. Filter effluent. 
ome 


Total solid matter dried at 212 Fah. .. 70-2 164- 
Ammoniacal nitrogen pra 1-480 0-0 
Albuminoid s 0-384 0-023 
Nitric . 0-0 2-36 
Combined chlorine .. :. .. .. ... +. 12-4 11-3 
Oxygen absorbed in four hours at 80 Fah... - ao Ma Ph , 
e lack anc lear an 
ORR ie ae. 50 em 50” oe { turbid ** bright 
Gee: ait dé) aa os Stioking.. None 
Solids in suspension. . 21-2 .. None 
Of which mineral 8-4 
om a are 12-8 


Mr Jones adds the following note at the end of his certifi- 
cate :—‘‘ The tank effluent is a repulsive and offensive liquid, 
but the filter effluent is most excellent, and shows how effec- 
tually sewage may be purified by proper treatment.’’ We 
may add that Mr. Killon is the sole agent for this distributor. 








Bic TUNNEL ConTRAcTs.—Al¢though no part of the contracts for 
supplying the castings or rings to form the tube and screw piles in 
the Pennsylvania Railroad’s tunnel under East River has yet been 
awarded, an army of manufacturers is competing for the bulk of 
the order. Because of the rigid specifications demanded by the 
railroad, and the fear that the work of construction may be delayed 
at any time after they have begun to supply the materials, bidders 
are quoting very firm prices on the work which do not appear to 
be meeting with the entire approval of the railroad company’s 
chief engineer. The award on the castings alone will aggregate 
about 140,000 tons, and the contract would be regarded by manu- 
facturers as a very desirable one were it not for fear that delays in 
the work would make it necessary for them to withhold deliveries 
from time to time, and thus necessitate either accumulation of the 
finished castings, or the shutting down of their plants, either of 
which would quickly consume expected profits. Among other 


| materials needed by the railroad, in addition to the castings, are 


3900 tons of bolts and nuts, 1500 tons of steel and iron caisson work, 
large quantities of high and low-pressure piping, eight shields, 
and their hydraulic appurtenances, electric winding gears, six 
hoisting engines, six 5-ton steam cranes, ten air compressors, 
each to have a capacity of 500 cubic feet per minute, a large num- 
ber of pumps, ten 500 horse-power boilers, several steam engines 
and generating sets, tramways, and air locks.— A merican 
Manutacturer, 
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RAILWAY MATTERS. 


THE Engineering department is preparing the plans 
and estimates for lighting the whole of the traffic yard at Lahore 
with acetylene gas. 

It is decided to double the Ourthe line of the Belgian 
State system between Marloie, on the Grand Luxembourg line, 
and Bomal, at an estimated cost of 827,813f. (£33,112 10:.). 


Tue length of tramways in Genoa and suburbs is 
74 miles, and there are 153 cars, These made 1,623,307 journeys 
last year, covering 4740 miles, and carried nearly 35 million 
passengers, 

THE syndicate formed for building a new railway line 
in Sweden to connect the port of Halmstad with Falképing has 
obtained its concession, and the line, which has a length of 85 
miles, is now being built. It will cost about £350,000, and is 
expected to be completed at the end of 1906. The rails are already 
bought in the United Kingdom. 


THE railway being made along the south shore of Lake 
Baikal, 260 kiloms. = 1614 miles long, passes between Baikal and 
Koultouk, a distance of 85 kiloms. = 53 miles, a mountainous region 
with deep gorges, requiring 110 bridges and 32 tunnels, so that the 
eost will be high, £5,600,000. With crossing places every 11} kiloms, 
= 7} miles ; fourteen up and down trains can be run daily. 


On June 30th, 1903, the total single-track railway 
mileage in the United States was 207,977 miles, 5505 miles having 
been added in the year ending on that date. The aggregate 
length of railway mileage, including tracks of all kinds, was 283,821 
miles. This shows An increase of 9626 miles in the aggregate 
length of all tracks ; of this total 3339 miles were due to the exten- 
sion of yard track and sidings. 


THE project to construct a light railway between Black- 
pool and Garstang is to be carried out. Application was made to 
the Railway Commissioners, who held an inquiry at Preston on 
Monday, for an extension of the Order authorising the construction 
of the line which will run through the Fylde from Blackpool to 
Catterall. The Commissioners stated that they were prepared to 
extend the Order for eighteen months. 


On the Bavarian State Railways the passenger carriages 
are regularly disinfected with formaldehyde. The method adopted 
is to close the windows and doors tightly, and on the floor of the 
car is placed a pan which contains metal weights heated to a dull 
red colour. 20 per cent. solution of formaldehyde is then 
poured into the pan. After having been left for about seven hours 
the carriage is then thoroughly ventilated. 


For the last five years there has been a question of a 
new Swedish railway line between Hernisand and Gefle vi@ Sunds- 
vall, Hudiksvall, and Stderhamn. Last autumn the promoters 
obtained a concession for the line, which is to be called the East 
Coast Railway. This new route, connecting as it will five of the 
most considerable timber shipping districts in Sweden, is a very 
important one, and will greatly diminish the distance between the 
various ports. 

Tue report of the Great Northern Piccadilly and 

jrompton Kailway for the half-year ended June 30th last states 

that the capital expenditure during the half-year amounted to 
£717,190. The estimate for the current half-year is £900,000. 
From the engineers’ reports it appears that the progress of the 
works during the past half-year has been most satisfactory. With 
one exception, all of the station sites are in the possession of the 
contractors, 


Asovut 60 per cent. of the railway material imported 
into Korea in 1902 was of British origin. It consisted of rails and 
accessories for the Seoul-Fusan Railway. On August 18th a cargo 
of 10,454 steel rails and 3653 bundles of fish-plates, manufactured 
by a Sheffield firm, arrived at Chemulpo. A large quantity of 
similar supplies was also landed at Fusan, and it may be calculated 
that over £100,000 worth of British railway material found its way 
to Korea during 1903. 


THE line of railway along the Swedish Coast from 
Gothenburg to Strimstadt, which has been partly opened to traffic, 
has already proved a great boon. There is much tunnelling to be 
done and some heavy bridgework, which will occupy the whole of 
1904, so that at earliest the line is not expected to be ready in its 
entire length until well into 1905. Landslips are of frequent 
occurrence, and naturally prove a great obstacle to progress as 
well as increasing the expense of construction and maintenance. 


Tae number of locomotives in use on the railways of 
the United States on June 30th, 1903, was 48,371, an increase of 
2646 as compared with 1902. These locomotives were classified as 
follows :—Passenger, 10,507; freight, 25,444; and switching, 
7058. The total number of cars in service was 1,753,389, an 
increase of 113,204 over 1902. This rolling stock was classified as 
follows :—Passenger, 38,140 cars ; freight, 1,653,782 cars ; and the 
remainder, 61,467 cars. These latter were employed directly by 
the railroads in their own service. Of the total number of locomo- 
tives and‘cars in the service of the railroads—which was 1,797,260 
—1,462,259 were equipped with train brakes, and 1,770,558 were 
equipped with automatic couplers. 


Tests on automatic stokers for locomotive boilers 
carried out by a Committee of the American Railway Masters’ 
Association show that there is a saving of fuel of not less than 
7 per cent. when using the stoker as compared with the work done 
by good hand labour. The present type of stoker will throw 
about’ 3000 lb. of coal per hour, A modern type of passenger 
engine, with 46 square feet of grate surface and burning 2001b. of 
coal per square foot of grate per hour, will require about 9200 Ib. 
of coal per hour. The stoker, as it is built at present, will not 
accommodate such a fire-box, but the Committee see no reason 
why the speed cannot be increased and the size of the trough so 
enlarged that a larger amount of coal will reach the fire-box each 
stroke, 


THE single-phase system of electric traction is to be 
used on the Fort Wayne, Springfield and Decatur line, about 110 
miles long, and on the Indianafolis and Connersville line, which is 
at preSent 53 miles long, but is to be extended to Hamilton, giving 
it a length of 93 miles. The generators for the latter, which, 
according to the Jron Age, were ordered before it was decided to 
use the new system, will develop electricity at 2300 volts. This 
will be stepped up to 16,500 volts for two-phase transmission to 
static transformer sub-stations situated about 10 milesapart. There 
will be ten stations, half to be connected to one phase and half 
on the other, and the current will be reduced to a pressure of 3300 
volts in the trolley wire, and further reduced by transformers on 
the cars to « working pressure. 


Ar the recent convention of the American Railway 
Masters’ Mechanics’ Association, among the Committee reports that 
came. up for discussion was one on piston valves for locomotives. 
Tests:had been made on both slide and piston valves to ascertain 
which were the least given to leakage. The conclusions derived from 
these tests do not seem to favour either type of valve. The best 
piston valve shows a leakage of 268-56]b. per hour, and the best 
slide valve 348 lb, per hour, The worst case of leakage with piston 
valves was 2880 lb. per hour, and of slide valves 2610 1b. per hour. 
On most roads piston valves are not given the same attention as 
slide vaives, both when fitting up new valves and care of them 
when in service. If both kind of valves were given equal atten- 
tion, it is the belief of the Committee that the piston valve would 
be the better as regards leakage around the packing rings. 





NOTES AND MEMORANDA. 


Mr. DuGaup Cierk, in a recent statement, said that in 
England there had been produced, altogether, nearly 100,000 
internal combustion engines of an average of 20 horse-power. 


AccorDING to figures recently compiled by Mr. E. 
Shrapnell Smith, there are now in use in the United Kingdom 
20,076 motor cars, 22,916 motor cycles, and 58,000 licences have 
been granted to drivers. 


Ir is estimated that the United States Steel Corporation 
owns iron ore beds to the extent of 750,000,000 tons. This includes 
all ore property owned or controlled by the corporation. The 
total output of its mines in the Lake Superior region in 1902 was 
16,063,179 tons as compared with 15,363,355 tons in 1903, 


Tue total quantity of coal imported into Barcelona 
during the year 1903 amounted to 771,414 tons, being only some 
5000 tons in excess of the year 1902; but the fact is that the 
import of coal to this port has now reached such a high figure that 
no very great increase from year to year can be looked for in the 
future. 


AN incidental advantage of the open-hearth steel pro- 
cess over the Bessemer process is that it uses up old metal, whereas 
the latter depends solely on new. Any process which creates a 
regular market for scrap metal is of importance in the economic 
history of the world, as it tends to defer the day when our mineral 
resources shall be exhausted. 


Tue accounts of the Manchester Ship Canal Company 
for the half-year ended June 30th show that the total profit was 
£92,877. Imports of cotton fell off to the extent of 110,650 bales 
in comparison with the first half of last year, owing to spinners 
ceasing to import when prices became prohibitory. In the cireum- 
stances, the directors consider it encouraging to be able to report 
an increase of 54,206 tons in the weight of sea-borne merchandise, 
and of £9126 in Ship Canal receipts. 

THE total import of coal into the port of Bordeaux in 
1903 was 891,858 tons, a decrease from 1902 of 93,840 tons. Of 
this, 281 tons were in the form of briquettes—188 tons being 
British—the amount of coke being under 30 tons. Imports of 
British coal amounted to 847,144 tons, against 950,957 tons in 
1902. This falling off was principally due to the prevailing 
depression in French industries, which forced French coals to com- 
pete in the Bordeaux market at reduced prices, 


Tue timber industry of Gautemala is one of the first 
importance. At present rather over 2, square feet are 
exported annually, but in the almost virgin forests in the Peten 
district there are millions of trees, principally mahogany, the 
due exploitation of which is only hampered by the lack of sufficient 
means » transport. The natural outlet for this region would be 
through British Honduras, vi@ Belize, and a railway connecting the 
two countries sbould prove to be a paying concern. 


THE rubber industry of Guatemala should be of far 
greater importance than is at present the case. There are in the 
republic large tracts of land suitable for the growing of rubber ; 
but, owing to the impossibility of sutficiently policing the country, 
the rubber is frequently stolen from the trees, and the unfortunate 
proprietors actually have to buy back what really belongs to them 
from the thieves or their intermediaries. The exports do not vary 
much ; they amounted last year to 4423 quintals, about the average 
for the last five years. 


TuE following resolution, passed by the Chemical Sec- 
tion of the London Chamber of Commerce and approved by the 
council of the Chamber, has been endorsed by the council of the 
Society of Chemical Industry :—‘‘That the Chancellor of the 
Exchequer be urged to appoint a departmental committee, includ- 
ing recognised commercial and scientific representatives, to examine 
and report upon the best method of providing untaxed alcohol for 
manufacturing and other purposes, such as power, heating, and 
lighting.” 

Tue harbour works at Civita Vecchia are still unfinished. 
Hardly any work is done in winter, and very little in summer. 
The new breakwater which was to close the northern entrance of 
the harbour is not even yet half built, while the outer breakwater 
is still in the same condition as it was left by the gale of May 9th, 
1902, which destroyed a considerable portion of its northern 
extremity and the lighthouse. Although the project for rebuild- 
ing it has been approved by Government, considerable time will 
have to pass before it is completed. 


INTIMATION has been given from the War-office that 
officers using cars of the Motor Volunteer Corps during peace 
manceuvres, staff rides, &c., are to avoid the movement of the 
cars over ground likely to be injurious to them. It is pointed out 
that the cars are the’ private property of the members of the 
corps ; and though risk of damage would have to be faced in war, 
it is desirable that more care should be exercised on ordinary 
occasions in avoiding, as far as possible, roads covered with flint, or 
those having deep cart ruts, or grass land. 


Sort carbon steel plates and tubes become permanently 
contracted when heated and cooled frequently, and it has been 
found that a 25 per cent. nickel steel tube, when heated to a dull 
red, showed a greater expansion than the mild carbon steel tube. 
Further experiments have shown, however, that the alloy contain- 
ing between 30 and 40 per cent. nickel is less pened” Fs to this 
expansion. The nickel steel tube also exerts a greater resistance 
to corrosion, possesses greater tensile strength, and any elongation 
due to expansion in service is distributed equally over its entire 
length, whereas the soft carbon steel generally elongates locally, 


Over 9000 tons of raw alum, valued at about £6750, 
were exported to France from Civita Vecchia during 1903, besides 
175 tons of sulphuric-acid, which were sent to Southern Italy and 
Sicily for the manufacture of dynamite. - The alum is sent to 
Rouen, where it undergoes the process of refining, and afterwards 
itis sold in France. It seems that the price of alum is so low that 
its exportation on a large scale cannot be profitably undertaken, 
Besides, the want of transport from the mines at Allumiere to the 
port constitute a great drawback and raises the price. No steps 
have ever been taken to develop this trade, which at one time was 
most flourishing. 


For many years Algiers has been one of the principal 
ports in the Mediterranean as a coaling station. The coaling trade 
has steadily increased from the year 1885 to 1900, during which 
period it successively rose from 5000 tons in 1890 to 244,000 tons 
in 1895, and to 290,000 tons in 1900. During the same time the coal 
trade at Gibraltar, which had risen to 562,000 tons in 1889, 
gradually decreased to 450,000 tons in 1890, and 272,000 tons in 
1895, to rise to 303,000 tons in 1900. Algiers supplied in 1902 for 
ships’ bunkers 297,000 tons, and in 1903 she supplied 339,000 tons, 
whereas the amount supplied by Gibraltar fell to 167,000 tons, and 
finally to 124,000 tons. 


Cotton has been cultivated in Paraguay for many 
years, but hitherto little or no attempt has been made to export it. 
In the past year, however, considerable interest has been mani- 
fested in this product by cotton dealers and experts who have 
visited the country. Samples forwarded to the United Kingdom 
have met with considerable approval, and one shipment to Man- 
chester was pronounced ‘‘very good standard quality.” Para- 
guayan cotton is said to resemble the Egyptian variety. Besides 
the-white variety there is also a coloured cotton. The prices 
obtained for Paraguayan cotton in Europe are 5d. per lb, for the 
white variety and 6d. for the red, 





MISCELLANEA. 


Waite coal mining in Pennsylvania has not yet 
required such deep shafts as those in England or Belgium, there 
are several which approach 1800ft. in vertical depth. 


Reports from British Columbia state that large 
deposits of scheelite, a composition invaluable in the manufacture 
of steel, have been discovered at Willow Creek, in the Caribou 
district. 

THE new steamer Augustus B. Wolvin, the largest 
vessel navigating fresh water, arrived in Milwaukee harbour, 
July 2nd, with a cargo of 10,567 tons of hard coal, which is the 
largest single cargo ever sent around the Great Lakes, 


Tue British Consul at Jaffa states in his latest report 
that there is an opening at that port for agricultural implement 
and machinery. The country is sensibly developing in agriculture, 
but not a single thrashing machine exists in the neighbourhood. 


AN apprentices club, composed mostly of Westinghouse 
employés, has been formed at Stretford, near Manchester. Mr, 
W. C. Mitchell is President, Mr. A. O. 'T. Lemon Hon, Treasurer, 
and Mr. R. H. Hutchinson, Hon. Sec. There are over eighty 
members already. 


PETROLEUM engines for pumping water from wells for 
the purpose of watering the orange gardens of Jaffa have been 
greatly used during the last three years ; their introduction into 
the country is due to the Germans, who sold about eighty of them. 
The British market followed, and sold about the same number up 
to the end of last year. 

THE quarterly report of the Associated Shipwrights’ 
Society states that the shipbuilding trade is very discouraging, 
there being 35,000 tons less under construction compared with the 
corresponding period of last year. Although a considerable 
volume of work is on hand, it is not sufficiently advanced to employ 
a great number of men. 


Tue Corporation electric tramways at Liverpool show 
an income during the past twelve months of £531,483, an increase 
on the previous year of £18,058. The total expenditure was 
£341,463, an increase of £1652. After meeting charges for interest 
and sinking fund there remained a net surplus of £96,242, of which 
£64,000 was apportioned to reserve, renewal and depreciation 
fund, and £32,000 to the relief of city rates. 


Mounicipat trading has assumed an important aspect 
in Sicily. We learn from a consular report that the town of 
Palermo some time ago assumed a monopoly of the undertaking 
business and the cemeteries. Now it bakes its own bread, The 
bulk of the production is sold direct to the public by the servants 
of the municipality, but the retail dealers are also disposing of it 
at a small profit. 


Tue White Star liner Persic, which arrived at Plymouth 
this week, succeeded in establishing a record for the White Star 
Australian service in the passage from Capetown to Plymouth, 
The time occupied was 18 days 17 hours 23 minutes, the speed 
maintained being from Capetown to Teneriffe 13-23 knots, and 
from Teneriffe to Plymouth 12-62 knots, The Persic’s and other 
boats of the line previous best was 21 days. 


Ow1nG to the objectionable habits of the lower classes 
of Chinese the Hongkong Tramways Company intends to reserve 
separate cars for their accommodation, The same practice prevails 
on the F. M. S. Railway, and the implication naturally offends the 
educated Chinaman who, like the Europe returned Babu, is a most 
difficult man to please. He wants the privileges of the European 
and the rights of the native and something more, and it is this 
that managements find it so hard to supply. 


Ir is understood that there will be no alteration in the 
wages of the South Wales colliers for the ensuing three months, 
Neither owners nor workmen’s representatives will make applica- 
tion for a change, and it will not be necessary to hold the statutory 
meeting. This arrangement is attributed in some quarters to 
certain remarks which recently fell from Sir Michael Hicks-Beach, 
the new independent chairman of the Conciliation Board, with 
reference to the prices of large and small coal in relation to the 
audit. 


Ir has been decided by the Municipality of Spezia to 
offer a prize of £400 for international competition, to be awarded 
to the engineer who shall draw up the best scheme of drainage 
suitable for that town and suburbs, the scheme thereupon to 
become the property of the municipality. In order to facilitate 
the work of drawing up the szheme, all the existing plans and 
drawings of the area to be drained, in the possession of the 
municipality, will be placed at the disposal of competitors for 
reference. 


Mr. Roosevett has approved the report of the Evans 
Commission, awarding the control of the Government’s coastal 
system of wireless telegraphy to the Navy Department, on the 
ground that it is part of the country’s defence, and of more im- 
portance to the navy than to the army, with the exception of those 
stations 1 ry for ec ication between army posts. The 
report recommends legislation to prevent private companies from 
interfering with the Government’s coastal system of wireless 
telegraphy. 

THE volunteers have now started the use of motor 
transport, and on Wednesday the 20th Middlesex R.V. employed 
this means to convey their stores and camp equipment to their 
camp at Newhaven. Starting from their headquarters, Euston- 
road, a petrol lorry, built by the Cadogan Garage and Motor 
Company, carried 5} tons of stores at an average rate of 7 miles 
per hour to Newhaven without a _ except for meals for the 
cyclist escort. The lorry surmounted all the hills on the road 
without the slightest trouble. 


THE report of the South Metropolitan Gas Company 
for the half-year ended June 30th states that the reduction in the 
price of gas from 2s, 3d. to 2s. 1d. per 1000 cubic feet from Christ- 
mas last has reduced the revenue from the sale of gas in the 
half-year rather over £50,000. With this great drop in receipts 
the directors expected to have to resort to the balance brought 
forward to enable them to pay the dividend. There is, however, 
the substantial surplus of £21,904 on the half-year’s working, 
after allowing for an increase of dividend. Under these circum- 
stances a further reduction of price was the proper course to 
take. The directors therefore announced a reduction from 
midsummer last to 2s. per 1000 cubic feet, the lowest figure ever 
reached in London. 


WE have received from the technical secretary of the 
Automobile Club a map showing the routes which will be covered 
by the cars of the small car trials at the end of this month. The 
cars will start from Hereford on the morning of Monday, August 29th, 
and go over route one, viz., to Worcester and back #4 Bromyard. 
They will traverse the same route againin the evening. On Tues- 
day route two will be taken, through Leominster to Ludlow and 
back, and so on throughout the week, the last run being to King- 
ton, and on through Walton and Titley on the Saturday. There 
will be three hill climbs, one on Monday on the way to Worcester, 
viz., Frome’s Hill, one on the Tuesday on the way to Ludlow, 
viz., Dinmore Hill, and one on the Wednesday on the return from 
Leominster, viz., the north side of Dinmore Hill. Each of these 
routes is aproximately 50 miles, and the cars will have to do each 
journey without a stop, the award being given to the car in each 
class which makes the most non-stop runs, 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


AUSTRIA.—F. A. Brocenavs, 7, Kumpfgasse, Vienna, 
CHINA.—KgLLy anp Wats, Limirep, Shanghai and Hong Kong. 
FRANCE.—Boyveau AnD CHEVILLET, Rue de la Banque, Paris. 
GERMANY.—AsuER anv Oo., 18, Unter den Linden, Berlin. 

F. A. Brooxnavs, Leipzic; A. Twertmever Leipsic. 
[NDIA.—A. J. Compripar anp Co., Railway Bookstalls, Bombay. 
|TALY.—Logscuer AND Co., 807, Corso, Rome; Boooa Freres, Turin, 
JAPAN.—KELLY anp Watsu, Limirep, Yokohama, 

Z. P. Marvya anv Co.. 14, Nihonbashi Tori Sanchome, Tokyo. 
RUSSIA.—C. Ricker, 14, Nevsky Prospect, St. Petersburg. 

§, AFRICA.—Wa. Dawson & Sons, LrurrEp, 7, Sea-st. (Box 489), Capetown. 

Gorpon anv Gorcn, Long-street, Capetown. 

R. A. THomPson AND Co., 83, Loop-street, Capetown. 

J. C. Jura anv Co., Capetown, Port Blizabeth, Johannesburg, 

Bast London, Grahamstown, King Williamstown, 8tellend 

Hanpe. Hovss, Limitep, Kimberley. 

ApAMs AND Co., Durban and Maritsburg. 
AUSTRALIA.—Gorpon anp Gotcn, Melbourne, Sydney, and Brisbane. 

R. A. THompson AnD Co., 180, Pitt-street, Sydney; Melbourne, 

Adelaide, and Brisbane. 

TURNER AND HENDERSON, Hunt-street, Sydney. 

NEW ZEALAND.—Upton anv Co., Auckland; Craia, J. W., Napier. 
CANADA.—MontTrEa News Co., 386 and 888, St. James-street, Montreal, 

Toronto News Co., 42, Yonge-street, Toronto, 

UNITED STATES OF AMERICA.—InTERNATIONAL News Co., 88 and 85, 

Duane-street, New York ; Susscription News Co., Chicago. 
STRAITS SETTLEMENTS.—Kg.iy anp Watsu, Liurrzp, Singapore. 
CEYLON.—WwuavartTNa AND Co., Colombo. 




















SUBSCRIPTIONS. 


Tat ENGINEER can be had, by order, from any newsagent in town or 
country, at the various rail way stations; or it can, if pet - 
supplied direct: from the office on the’ foll lowing terms (paid 
advance) :— 

Half-yearly (including double number) .. £0 14s, 6. 
Yearly (including two double numbers).. £1 9s. Od. 
C.ora Reapino Cases, to hold six issues, 2s. 6d. each, post free 2s. 10d. 
If credit occur, an extra charge of two shillings and sixpence per annum 

will be made. 

Foreign Subscriptions will, until further notice, be received at the rates 
given below. Foreign Subscribers paying in advance at these rates 
will receive THe ENGINEER weekly and post free. Subscriptions sent 
by Post-offce Order must be made pe to Tue EnoInegrR, and 
accompanied by letter of advice to the 


Tain Paper Coptes. Taick Paper Corres. 


Half-yearly £0 188. Od. | Half-yearly . £1 Os. $d. 
Yearly . £1 168, Od. | Yearly .. £2 Os. 6d. 
(The difference to cover extra postage.) 


ADVERTISEMENTS. 


@@ The charge for advertisements of four lines and under is three 
shillings, for every two lines afterwards one shilling and sixpence ; odd 
lines are charged one shilling. The line averages seven words. When 
an advertisement measures an inch or more, the charge is 10s. per inch. 
All single advertisements from the country must be accompanied by 
a Post-office Order in payment. Alternate advertisements will be 
inserted with all practical regularity, but regularity cannot be guaran- 
teed in any such case. All except weekly advertisements are taken 
subject to this condition. 

Advertisements cannot be inserted unless delivered before 
Six o’clock on Thursday evening; and, in consequence of 
the necessity for going to press early with a portion of the 
edition, ALTERATIONS to standing advertisements should 
arrive not leter than Ten o'clock on Tuesday morning in 
each week, 


Letters vom oys | to Advertisements and the of the 
Paper-are to be addressed to the Publisher, Mr. ney ; all other 
letters to be addressed to ihe Bditor of Tax Exoivese. 





felegraphic Address, ‘‘ENGINEER NEWSPAPER, LONDON.”’ 
Telephone—No. 13352 Central. 








PUBLISHER’S NOTICES. 


‘‘THE ENGINEER” will in future be edited 
and published in its newly-built offices, No. 33, 
Norfolk-street, to which address all communica- 
tions for the Editor or Publisher should be sent, 
as of old. 
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With this week's number is issued, as a Supplement, a Two-page 
Drai wing of an Eight -wheels Coupled "Goods Locomotive, (duecensland 
Corernment Railways, Every copy as issued by the Publisher 
includes a copy of the Supplement, and subscribers are requested 
to notify the fact should they not receive it, 

If any subscriber abroad should receive THRE ENGINEER in an 
By al or mutilated condition, he will oblige by giving prompt 

‘formation of the fact to the Publisher, with the name of the 
Agent through whom the paper is obtained, Such inconvenience, 
“ii + can be remedied by obtaining the paper direct from 
this o 
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TO CORRESPONDENTS. 


4aF In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the 7 to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 

4” All letters intended for insertion in Tau EncingEr, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications. 

4 We cannot undertake to return drawings or manuscripts; we must, 
therefore, request correspondents to keep copies. 


REPLIES. 





So far as we are aware there is no special treatise 
Possibly, however, you will find 
’ published by Crosby Lockwood 


W. M. R. (Manchester). 
on “Boiler Analytical Chemistry.’ 
Phillips’ ‘‘ Engineering Chemistry, 
and Co., answer your purpose. 

8. L. (Knocklong).—Yery few engineering firms take apprentices. Your 
best plan will be to advertise and consider the answers you receive. 
We should advise you to try a Belfast paper. There are firms of high 
standing there and in its neighbourhood. 

W. H. B. (Pt. Herald, Central Africa).—{1) There is no book on the 
timber bridging of light railways. (2) Usea petrol motor for your 
launch. The running cost depends on what you have to pay for petrol 
and repairsand upkeep. The three latter are at present quite unknown 
quantities. You would probably use about one gallon of petrol per 
hour; certainly you ought not to use more, 


INQUIRIES. 
HOLTITE. 
S1r,—Will any reader tell me where the jointing material ‘‘ Holtite” 
can be obtained ? E. 8. 8. 


Manchester, July 30th. 
WATERPROOF COVERS FOR THRASHING MACHINES. 
Sir,—Will any reader tell me where to get a waterproof cover which 
will withstand the chemical action of damp straw during the rainy 
season ? J.8. H 
Westward Ho, July 30th. 
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STEAM POWER ECONOMICS, 


A PROMINENT excellence in Mr. Hiller’s paper, 
read last week before the Institution of Mechanical 
Engineers, was its ample recognition of the true 
economics of steam power. To the man of science 
the steam engine is an end in itself; to the millowner 
it is only a means to an end. As pointed out by 
one speaker in the discussion, the spinner estimates 
the efficiency of his power plant in terms of the cost 
per pound of yarn spun. We have repeatedly 
directed attention to the strictly utilitarian aspect 
of the question. We are gratified to find our con- 
tention so fully and ably supported. Of course, 
there is no necessary antagonism between science 
and trading; but there is a divergence of interests. 
The man of science naturally wishes to see fuel used 
with the maximum possible efficiency. But the 
manufacturer or millowner knows that he may pay 
too much for this kind of maximum efficiency. 
What he desires is not the lowest possible consump- 
tion of coal per horse-power per hour, but the biggest 
output of yarn, or flour, or cloth, for the smallest 
outlay in coal, or wages, or interest on capital. 

All this may, perhaps, be put in a somewhat 
novel light if we say that the steam user pays so 
much for every square inch of his -indicator 
diagrams. He may imagine a gigantic diagram, 
miles long and high, and he may suppose that he 
pays an annual rent for every acre of that diagram. 
Now for certain acres about the middle of the 
property he can afford to pay much more than he 
can for those portions nearer the mountainous 
regions of high pressure or the marshy flats of 
vacuum, because these involve the expenditure of a 
comparatively large sum to make them remunera- 
tive. The man of science argues that the bigger 
the estate the better, but the man who farms it 
knows that there are limits. But just what the 
limits may be it is a very difficult matter to decide, 
the question depending for its answer on a host of 
conditions which vary with every district, and with 
circumstances over which the engineer or the mill- 
owner has no control. 

Dropping metaphor, and dealing with actual 
diagrams, we may proceed to consider what it is we 
want. What is the biggest profitable diagram ? In 
other words, what is the maximum power we can 
obtain for a given outlay? It is, of course, fully 
understood that Carnot’s cycle cannot be followed 
in practice. But we can construct a p v diagram 
which shall rise very high at one end and project 
very far at the other, and there is no physical 
reason why an engine might not be made to work 
which would give such a diagram. Thus, as far as 
height is concerned, an engine has been made by 
Mr. Collinson Hall, and was exhibited at work at a 
Royal Agricultural Society’s show about forty-five 
years ago; the boiler pressure was 1000 1b. on the 
square inch. At the other end it would be possible 
by using ice, to obtain a vacuum so nearly — 
that the condenser pressure would not exceed 0:2 Ib. 





on the square inch. The range of expansion in such 
an engine might be enormous—about a thousand- 
fold. The economy of fuel ought to be very great. 
No such engine has ever been made or ‘will be 
made, principally because it would not pay. On the 
other hand, we have wasteful engines using as much 
as sixty or eighty pounds of steam per horse per 
hour. All the thousands of steam engines in the 
world work somewhere between these limits. They 
all work a little nearer or a little further from the 
central region of the diagram. It is the same 
diagram for them all, but some use more of it, and 
some less than others. 

It will be remembered that particular attention 
was called in Mr. Hiller’s paper to the toe, and it 
was shown that the heat efficiency of an engine 
depended, other things being equal, on the size of 
the toe. About this aspect of the problem of 
steam-power economics a little may be said perhaps 
to advantage. Although not quite true, it is nearly 
enough true to say that the pv curve of steam is a 
hyperbola, and we know that a hyperbolic curve 

continually approaches the perpendicular and hori- 
zontal lines—asymptotes—inside which it is drawn, 
without ever touching them. Thus it is that 
we may draw out the toe of a diagram without 
ever reaching a limit. Wenever come to that point 
at which an expanding gas can expand no more. 
Thus it is that, as far as steam is concerned, there 
is no limit to the way in which it can utilise a 
vacuum. In trying to augment the economy of a 
steam engine, we have repeatedly explained that we 
can utilise either end of the diagram. We can 
exalt pressure or we can diminish back pressure. 
The question is, which will pay best? The water- 
tube boiler has rendered 300 |b. feasible as a working 
pressure ; what it will cost as compared with lower 
pressures is pretty well understood. Confining our 
attention to the toe of the diagram, we have to 
consider what can be saved here and what it will 
cost. Let us, for simplicity sake, suppose the 
existence of an engine with a single cylinder 
and an average total pressure of 100lb. on the 
square inch. The cylinder will be 35: 75in. diameter, 
1000 square inches piston area, and the piston 
speed 600ft. per minute. The total power exerted 
by the steam will be 1815 indicated horse-power. 
If we take it for granted that the pressure required 
to get the steam out of the cylinder at the requisite 
velocity is 4b. per square inch, we shall probably 
be near the truth. Adding 14 lb. for the atmosphere, 
we have 18lb. as the average pressure per inch of 
piston that has to be overcome by the steam. This 
represents 327 indicated horse-power. If, now, we 
add a condenser, we cut down the resistance to 4 lb. 
on the square inch, let us say, representing only 
about 73 indicated horse-power. Deducting this 
from 327, we have a clear gain secured by con- 
densing of 254 indicated horse-power. We have 
allowed nothing for back pressure in the condenser; 
we have made no deductions at all; we have 
pushed the toe of our diagram as far as possible. 
Each pound of pressure in the cylinder represents, 
in round numbers, 18 indicated horse power; 
that is, therefore, the clear gain to be had 
by reducing the back pressure in the cylinder. 
How much is the millowner prepared to pay 
for this? The cost is represented by the interest 
on the capital sum expended for the condensing 
plant, and on the price of condensing water. This 
last alone may very easily run up to £4000 or £5000 
a year. On the other hand, it may cost nothing 
whatever. Again, it is clear that for a given power 
the cylinder capacity must be greater when the 
engine exhausts into the atmosphere than it need be 
if worked with a condenser. So far, the engine 
will be more expensive. As a rule, it may be 
taken as proved that it will pay to add a condenser 
to all stationary engines. We can, however, call to 
mind one case in which engines of about 4000 in- 
dicated horse-power could be worked either with or 
without a condenser in a large generating station. 
It was at first found more economical to work with- 
out than with a vacuum. But a deep well was 
sunk. There was no longer a heavy bill for water, 
and the condenser came into favour again. 

But it is not enough to determine to utilise the 
toe of the diagram; we have yet to consider how 
much of it can be utilised toadvantage. In working 
steam turbines it is essential to success to. command 
a very high vacuum. This means much cold water, 
and a proportionately large condensing plant. The 
difficulty of getting a vacuum varies about as the 
square of the degree of exhaustion. The last inch 
is always costly and difficult of attainment. With 
piston engines it is by no means easy to say how far 
we ought to go. The last fraction of the toe of our 
diagram may cost much more than it is worth. It 
is in settling such points as this that the judgment 
and experience of the practical. engineer come.into 
play. He has constantly therefore, before him the 
question—not is this the best arrangement possible, 
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but will this arrangement of valve gears, or system 
of working, or boiler pressure, or inches of vacuum, 
pay better than any others? Balance-sheets of 
heat expenditure and heat utilisation are excellent 
things, no doubt. ‘They have demonstrated their 
utility before now over and over again. But the 
balance-sheet in which the steam user is interested 
sets forth the total expenditure on power on the one 
page, and the total number of pounds of yarn pro- 
duced on the other page. The older generation of 
engineers know that there is no necessary connec- 
tion between the two standards of efficiency in 
vogue, but it is just as well that younger men should 
realise this fact. 


HIGH-SPEED ELECTRIC RAILWAYS. 


THE question as to whether England or Germany 
will be able to claim priority in regard to the con- 
struction of the first high-speed electric railway in 
the world is undecided at the present moment, not- 
withstanding the preparation of schemes in this 
direction in both countries. Beyond the fact that 
the proposals brought forward contemplate the use 
of electrical energy as the motive power, and seek 
the attainment of considerable car or train velocities, 
there is nothing in common between the English 
and German projects. In England, and apart from 
the vague plans which have been suggested for the 
establishment of electric railways between London 
and Dover on the one hand, and London and 
Brighton on the other, the only definite scheme is 
that which projects the construction of a line on 
the so-called monorail system between Liverpool 
and Manchester, with a car speed of 100 miles an 
hour. This proposal possesses the merit of having 
undergone the ordeal of examination before Com- 
mittees of both Houses, and of having been sanc- 
tioned by Parliament. But it has not been equally 
successful with the investing public, which, when 
the prospectus was issued some time ago, failed to 
respond to the extent which would have enabled 
the company to proceed to allotment, and embark 
upon the building of the railway. In Germany, 
where the existing railways are almost entirely 
owned by the Federated States, it is not an easy 
matter to obtain authorisation for the establishment 
of a railway of any kind. For instance, the pro- 
moters of a main line would naturally seek not a 
new route on account of the financial risks which 
would be involved, but a route already provided 
with a service of steam trains. This would be done 
partly for the purpose of diverting a portion of the 
existing traffic, and partly with the object of culti- 
vating fresh traffic by the additional facilities 
afforded by the more frequent and accelerated 
service incidental to the adoption of electric trac- 
tion. But complications at once arise with the 
State railway authorities, who would immediately 
refuse to give consent to any new lines which would 
introduce competition with the State railways. It 
therefore follows that the only prospect of a new 
scheme being approved lies in the conclusion of an 
understanding between the promoters and the rail- 
way authorities. 

The considerations already set forth are particu- 
larly appropriate at the present time when an 
important step is on the point of being taken in 
relation to a proposal to construct an electric rail- 
way between Berlin and Hamburg. Of some 
antiquity, the scheme—it has actually been sug- 
gested in one form or another for several years past 
—is now being pressed forward for various reasons. 
In the first place, it has been urged for considera- 
tion by the Government Railway Department at the 
instance of the two principal electrical companies, 
which a short time ago submitted rival schemes 
founded upon the results obtained by them in con- 
nection with the high-speed trials on the military 
railway between Marienfeld and Zossen. Secondly, 
the newspapers are in favour of the Berlin- Hamburg 
project, in the hope that Germany may be the first 
to benefit from the experience gained, and the con- 
siderable amount of money expended in the carrying 
out of the trials in question, which will be remem- 
bered as having led to the achievement of a 
maximum speed of 131 miles an hour. In the third 
place, the General Electric Company of New York 
is prepared, it is reported on good authority, to con- 
struct the projected railway between Berlin and 
Hamburg, and has either sent in an offer or applied 
for a concession, with an undertaking to equip the line 
for a speed of 125 miles an hour. The irony of the 
situation created by this rumour is fully understood 
in interested circles in Germany. These three 
reasons, and probably others, have at last induced 
Herr von Budde, the Prussian Railway Minister, to 
change his attitude somewhat in respect of electric 
traction at high speeds on the railways. The 
Minister has invited the principals of the Allgemeine 
Elektricitats Gesellschaft and the Siemens and 
Halske Company, as the authors of the rival pro- 
jects submitted for consideration, to meet a 


ecmmittee in conference at the Railway Ministry at 
the end of the current month for the purpose of 
discussing the question. This fact shows that the 
Minister has renounced his main opposition, and is 
prepared to enter upon an examination of the 
subject. 

If the principal Government Department is now 
disposed to consider the competitive schemes for 
the establishment of the Berlin-Hamburg railway it 
by no means follows that the problem will soon be 
satisfactorily solved. The detailed plans which 
have already been placed before the State railway 
authorities contemplate an expenditure on construc- 
tion and equipment which ranges from as low a 
sum as £3,500,000 to one as high as £7,000,000 ; 
but a comparison between the two extremes 
or of any intermediary figures is entirely out 
of the question within the limits of the space at 
our disposal, and is, moreover, not of primary im- 
portance at the present moment. What is, how- 
ever, of weight is the probable outcome of the 
forthcoming negotiations. It seems certain that the 
Railway Minister would hesitate before thinking of 
involving the State in the considerable expenditure 
which would be required for the construction of the 
railway as a Government line; whilst at the same 
time it is a question whether the Prussian Diet 
would sanction the outlay even if asked for by the 
Railway Department. The only alternative would 
appear to lie in the granting of a concession to a 
company for the establishment and working of the 
railway for a number of years. But this would 
imply the bringing into existence of a competitor 
with the present State railway between Berlin and 
Hamburg, and the diversion of a large portion of 
the latter’s traffic to the former on the basis of the 
fares proposed to be charged for the long distance 
traffic, which is to be worked at the rate of 100 miles 
an hour. The State railway authorities would not 
forge a weapon to be turned against themselves 
and to the detriment of the railway finances. 
What they might do would be to consent to the 
issue of a concession to a private company, provided 
that the latter would agree to indemnify the State 
railways for any losses attributable to the con- 
struction of the high-speed electric railway. Any 
other solution of the problem appears out of the 
question at present, and if the promoters of the line, 
with the very substantial financial backing which 
they are known to possess, decline to proceed in 
this manner, it is probable that the State railway 
authorities will be equally reluctant to make 
further advances in the matter than they have just 
done in respect of the forthcoming conference. 





AMERICAN ARMOUR PLATES. 


Various stories have gone the round of the United 
States Press concerning Mr. Schwab, who, second only to 
Mr. Morgan, has been a prime mover in the great com- 
bines from which so much has been feared all over the 
world. It does not appear that all Mr. Schwab's prognos- 
tications have been realised, at all events not that section 
of them which applied to the investing public; but that 
is not an unusual feature in great speculations. Mr. 
Schwab has started for Europe, and he was interviewed 
before he left. The American newspaper man is not 
troubled with politeness when he wants to obtain informa- 
tion; and he seems to have asked Mr. Schwab certain 
questions which might well have irritated a man less 
placid. The American financier, however, admitted that 
he has sold all his interest in the American Steel 
Foundries Comrany, and that he had when his Bethlehem 
property was taken over by the United States Ship- 
building Company—since collapsed—handed over to 
friends about £382,000 in cash, but he flatly refused to go 
into details. Instead, he favoured his interviewer with 
the information that he is now taking an interest in the 
manufacture of armour plates. “ While in Europe I will 
look into processes for the manufacture of armour plate, 
and expect to drop in upon the Krupps.”’ It is thought 
in Wall-street that if Mr. Schwab decided that the new 
armour plate process now being used by the Krupps is 
better than anything now in use in the States, he will try 
to secure the exclusive American right for the process, so 
that it may be used in the Bethlehem steel works. This 
is the backbone of the re-organised United States Ship- 
building Company, of which Mr. Schwab is, we under- 
stand, very heavily interested in the re-organisation. 








BRITISH ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE. 
—We are informed that the following programme of papers in 
engineering, Section G, has been arranged, but that it is subject 
to alterations and additions :—Thursday, August 18th, 11.30 a.m., 
address by the Hon. C. A. Parsons, president of the section ; 
2 p.m., lecttire by Mrs. Ayrton, ‘‘ The Origin of Sand Ripples ;” 
Friday, August 19th, Mr. C. Dugald Clerk, ‘‘ The Internal Com- 
bustion Motor in Britain;” Professor B. Hopkinson, ‘‘Some 
Tests on Small Gas Engines.” To be followed by a general dis- 
cussion. Monday, August 22nd, Mr. C. H. Merz, ‘‘ The Use of 
Electricity on the North-Eastern Railway and on Tyneside ;” Mr. 
A. A. C. Swinton, “‘ Electricity from Water Power ;” Mr. W. M. 
Mordey and Mr. A. G. Hansard, ‘ anerey Losses in Magnetising 
Iron ;” Professor J. A. Fleming, ‘‘ Large Bulb Incandescent 
Lamps as Secondary Standards of Light ;” Tuesday, August 23rd, 
Major Sir Hanbury Brown, K.C.M.G., ‘‘ The Control of the Nile ;” 
Mr. J. H. Wicksteed, ‘‘ A Universal Testing Machine of 300-Tons 
for Full-sized Members of Structures ;” Mr. 8. Cowper Coles, ‘‘ A 
New Process for Applying Zine to Metallic Surfaces;” Mr. J. W. 





Hayward, ‘‘The Effects of Receiver Drop in a Compound 
Engine.” 
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LITERATURE. 


Technische Hiilfsmittel zur Befirderung und Lagerung ron 
Sammel Kirpern. Von M. Bunter. Two parts, 4to, - Part 
I., pp. 160, with four plates. 1901. Part IT., pp. 204, with 
ten plates. 1904. Berlin: J. Springer. 

In these volumes the author, a professor at the Tech. 
nical High School at Dresden, has collected and reprinted 
a series of papers communicated at intervals during the 
past six years to the Zeitschrift des Vereines deutscher 
Ingenieure, and other German technical journals, upon the 
handling and storage of goods in bulk. The first part, issueq 
in 1901, and now out of print, begins with a description 
of the Duckham and other pneumatic methods of dis. 
charging grain cargoes, and goes on to the different 
methods of handling coal and iron ore in America and 
Europe, belt and other carriers for earthworks, the mode] 
German retort house in the last Paris Exhibition, the 
arrangements for handling coal, coke, and purifying 
material in gasworks, and _ self-discharging railway 
wagons follow next in order. In the second part 
the most important section is the final one, on 
granaries—pages 145 to 200—which describes the 
modern methods of storing and handling grain, from the 
wooden elevators of the western prairie countries to the 
palatial distributing structures which are becoming such 
prominent features in the quayside arrangements of the 
principal maritime ports, as well as of the large river har. 
bours on the Continent. Prominent among the former are 
those of Amsterdam, Copenhagen, Genoa, and Venice, while 
those of Cologne, Worms, and Kehl are fine examples of 
the latter. From a comparative table on page 198, 
we gather that the largest example cf the elevator 
class is that of West Superior, with a storage capacity 
of 85,000 tons, and in the floor storage class the grain 
warehouses of the Surrey Commercial Docks, holding 
70,000 tons. The largest of the Continental granaries 
seems to be that at Genoa, built by Mr. G. Luther, of 
Brunswick, whose capacity is given at 50,000 tons. There 
are numerous other papers in the volume describing 
swinging carriers, belt conveyors, and similar methods of 
transport; ropeways, automatic weighing machines, 
compressed air lifting gears, and other accessories to con- 
veyor plants, but as these are mostly descriptions of the 
products of individual manufacturers, the arrangement is 
necessarily of an unsystematic character. An article on 
“Compressed Air Locomotives,” although somewhat 
foreign to the main purpose of the work, contains certain 
interesting details of the trials of this method of traction 
made in America and Paris, as well as in the Simplon 
Tunnel works. These, however, seem to be some- 
what antiquated, as the latest date given in connection 
with the Simplon Tunnel works is August, 1901. 
In addition to the separate plates there are about 
1200 illustrations contained in the text of the two parts, 
These, where reproducing mechanical and structural 
details, are, as a rule, good; but many of the more pictorial 
photographic illustrations leave much to be desired in the 
matter of intelligibility. Taken as a whole, the work 
affords interesting and agreeable reading, but it is certainly 
better suited for those disposing of a fair amount of learned 
leisure than for the reader who wishes to find out a thing 
in a hurry. 


Motors and Motor Driving. By ALFRED Harmswortn. 
Third edition. The Badminton Library. London: 
Longmans, Green and Co, 1904. 

WE learn from a “ Biographical Note" that this book was 
first printed in April, 1902. It was reprinted in May, 
and again in December of the same year, and in August, 
1903, and this, the third edition, has just been issued. The 
popularity of the book is well deserved. Although Mr. 
Harmsworth has done the principal part of the work, the 
volume contains contributions from a number of really 
eminent authorities on motor cars and motor driving, and 
throughout there is a most desirable and pleasant 
absence of the trade circular. Every possible variety of 
car seems to be dealt with, and a very large amount of 
practical information will be found in its pages. 

It would be a mistake to regard a book of this kind as 
a technical treatise. It is “ popular; obviously written 
for the benefit of the purchaser who wishes to know 
something about his new vehicle, and it is from this 
point of view very well done. The sections on “ Roads,” 
‘Motor Cars and Horses,” and “ Reminiscences,” are 
amusing as well as instructive in no ordinary way, and the 
illustrations are novel and excellent. Even ladies’ dresses 
are not overlooked ; and Lady Jeune explains how ladies may 
do much to retain a fine complexion and yet freely use motor 
cars. We regret to add that something of the peach bloom 
must be lost. The chapter on the caprices of the petrol 
motor will go home to the hearts of many people. It will 
call up pathetic memories of profane silence. It is, we 
may add, a curious and wholly inexplicable cireumstance 
that caprices are only manifested by the “other man’s 
car’’—at all events, that is a universal statement, so 
universal that we suppose it embodies a great truth. 

We see no reason why this book should not go to the 
twentieth edition, but we venture to assure our readers 
that if they are interested in motor cars they will not be 
wise, if they look too far forward into the future. At all 
events we can confidently recommend this, we believe 
the twenty-ninth, volume of the Badminton Library. 


The: Properties of British Standard Sections. London: 
Crosby Lockwood and Co. 1904. 

Ir was very desirable that the facts connected with the 
various beam, bulb, and angle steels standardised by the 
Engineering Standards Committee should be made public. 
The small volume before us does the work admirably. 
The first portion of it is a succinct treatise on the simpler 
mathematics of stresses in beams. We have moments of 
inertia, ellipses of inertia, elastic resistance of struts, and 
soon. Then come tables giving the coefficients for all 
the standard sections, poe | in working out the 
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calculations whose nature has been described. It is 
obvious that an immense amount of labour has been 
expended in the preparation of this book. The volume 
will be in most respects a revelation to the older type of 
designers of works in iron and steel. It is much to be 
hoped that the labours of the Standards Committee will 
bear fruit, and modify designs in a way that will 
strengthen the hands of the British manufacturer against 
foreign competitors. 


REPORT OF THE COMMITTEE ON NAVAL 
BOILERS. 

Tur Committee appointed by the Admiralty to experi- 
ment and report on naval boilers have completed their 
work, and sent in a final report, which contains much 
information and a large amount of highly suggestive 
statements, with which we propose to deal in a future 
issue. For the moment we content ourselves with 
setting forth the particular conclusions at which the 
Committee have arrived. The Committee believe that 
the advantages of water-tube boilers are so great, par- 
ticularly from a military point of view, that, provided a 
satisfactory type of water-tube boiler can be adopted, it 
would be more suitable for use in the Navy than the 
cylindrical type. They suggested further trials of Bab- 
cock and Wilcox, Niclausse, Diirr, and Yarrow boilers. 
The results of these further trials were sufticiently 
promising to justify the use of these boilers in his Majesty's 





Navy in combination with cylindrical boilers. Having 
concluded their experimental investigations, the 


Committee are now satisfied that two of these four 
types, viz., the Babcock and Wilcox, similar to that tried 
in the Hermes, and the Yarrow large-tube, similar to that 
tried in Medea, are satisfactory and are suitable for use 
in battleships and cruisers without cylindrical boilers. 
In the Babcock and Wilcox boiler the generating tubes 
are nearly horizontal, in the Yarrow boiler they are 
nearly vertical. Each type has its particular advantages, 
and only long experience on general service can show 
which is, on the whole, the better boiler. For the present 
the Committee unanimously recommend both types as 
suitable for naval requirements. In making these re- 
commendations the Committee recognise that the upkeep 
of any water-tube boiler is likely to be heavier than that 
of the cylindrical boiler, but they are of opinion that the 
two types they now recommend will cost less for upkeep 
than the other types of large straight-tube boiler which 
they have had under trial. 

The question of safety being disposed of, next comes 
that of economy. The results are, on the whole, satis- 
factory. The Howdenised cylindrical boiler comes first 
with a thermal efficiency of 82°3 per cent. The best 
results obtained with the Babcock and Wilcox boiler of 
the Hermes were during trials of furnace gas bafiling, 
the boilers in the middle boiler-room with vertical battles 
and a forced air supply over the fires giving the high 
efficiency of 81 per cent. on a 30 hours’ trial, when 20 |b. 
of coal were being burnt per square foot of fire-grate per 
hour, and an efficiency of 77°8 per cent. on a 29 hours’ 
trial when burning 27 lb. per square foot, these rates of 
combustion corresponding to the ordinary rate of steaming 
and to the full power of the boilers respectively. 

The maximum efficiency of the Yarrow boilers of the 
Medea, viz., 75°7 per cent., was obtained on a 26 hours’ 
trial when burning 18 1b. per square foot per hour; their 
efficiency, when burning at the maximum rate of combus- 
tion, viz., 401b. per square foot per hour for 8 hours, was 
69°5 per cent. On trials of over 24 hours duration each, 
burning from 17 Ib. to 21 1b. per square foot per hour, the 
efficiency remained at or over 75 per cent. 

The Belleville boilers of the Hyacinth had a maximum 
efficiency of 77°2 per cent. recorded on a 24} hours’ 
trial, when 16 1b. of coal were being burnt per square foot 
of fire-grate per hour. When burning 20 |b. per square 


foot per hour for 11 hours, the efficiency was 73°3 per | 


cent., and burning 17°4 lb. for 24 hours, it was 71°8 per 
cent. The efficiency of these boilers on an 8 hours’ 
trial in fine weather, when burning 27 lb. per square foot 
per hour, corresponding to the full output of the boiler, 
was 65 per cent. 

The maximum efficiency of the Diirr boilers of the 
Medusa was 64°8 per cent., obtained on an 8 hours’ trial, 
when burning 35 Ib. per square foot per hour, this being 
the maximum rate of combustion with these boilers; the 
efficiency, when burning 16 1b. per square foot per hour 
for 26 hours, was 68°8 per cent. On trials of over 24 
hours’ duration each, and burning 18]b. and 21 1b. per 
square foot, the efficiencies were 61°7 per cent. and 60°3 
per cent. respectively. 

The Committee then consider the results obtained in 
the smaller vessel, but these are not of much importance. 
As regards the quality of the steam, the Yarrow large- 
tube and the Babcock and Wilcox boilers have given the 
best results. The loss of feed-water with each of the 
four types named has been small in the Committee’s 
experience, 

In none of the four types of water-tube boiler 
which were recommended for trial by the Committee 
has there been any considerable corrosive decay of tubes, 
and the ordinary wear has been very slight. On the 
conclusion of the Committee's trials the tubes of the 
boilers of the Medea and Hermes had not deteriorated to 
any appreciable extent. This applies also to the Medusa, 
except that the internal tubes have shown signs of 
roughening. 








OBITUARY. 


_ Tuk death is announced of Mr. Mark William Carr, M. Inst. 

E., formerly consulting engineer to the Natal Government. 
Mr, Carr, after a long illness, died on Thursday last, the 28th ult., 
hear Nice, France, where he had been residing during the last 
three years on account of his health. Mr. Carr had a large circle 
of professional friends, amongst whom ho was very popular, and 
his death will be heard of with much regret. 





BRITISH ENGINEERING VISITORS TO 

GERMANY. 
THE members of the Engineering Society of Glasgow Uni- 
versity, together with a large contingent from the correspond- 
ing society connected with the University of London, made 
a ten days’ tour of engineering works and institutions in 
Germany, arriving back in this country on the 23rd and 24th 
ult. The visit proved enjoyable and instructive, and every- 
where they met with kindness and hospitality. The first 
place visited was the city of Hamburg, where they inspected 
the works of Messrs. Blohm and Voss, one or both of the 
partners of which had originally a period’s practical training 
inthis country. Oue of the most striking features here con- 
sisted of three separate floating pontoon docks, by connecting 
which, at any time, a vessel of 700ft. in length can be accom- 
modated. They were also shown round the harbour, and 
were struck with the accommodation for shipping provided 
especially as to powerful cranes. In the evening they 
journeyed to Kielin the Baltic district, where there are three 
shipyards ; one of them Howaldt’s, and another the Imperial 
‘*Germania’’ Works, in which the firm of Krupp is closely 
interested. 

In the latter they inspected with great interest the seven 
or eight building docks the yard possesses, four of them com- 
pletely covered in with light shedding, and each having two 
electrically-worked overhead cranes running side by side, and 
capable of lifting 6 tons each. These command the entire 
length and breadth of the ships in course of construction, and 
can convey building materials from the land side, as well as 
from the runways alorg each berth. The latter, however, 
are not berths in the ordinary sense, but for one-fourth of 
their length or soat the seaward end are masonry slips, which 
extend below water on the slope suitable for the launching 
declivity. A pontoon gate excludes the water from the slip 
while the vessel is under construction, so that building opera- 
tions may proceed, and is opened to let in the water when 
the launch is to take place. A longer berth is thus obtained, 
and the arrangement greatly facilitates launching. A strik- 
ing feature on the quay facing the engineering department of 
these works is a gigantic 150-ton crane of the ‘‘ hammer’”’ 
or cantilever type, now becoming better known in this country 
through the adoption of an almost similar crane by Messrs. 
Beardmore in their new yard on the Clyde, and by Messrs. 
Vickers, Sons and Maxim at Barrow-in-Furness. This huge 
appliance, which has been at work at the ‘‘ Germania ”’ 
Works for several years, was made and erected by Messrs. 
Bechem and Keetman, of Duisburg, the makers of the equally 
notable crane seen at Messrs. Blohm and Voss’s, at Hamburg, 
and who have also furnished most of the overhead cranes at 
Krupp’s great works at Essen, and the overhead cranes and 
covered-in berths at the Bremer Vulcan Works at Vegesack. 
The electrical equipments of these cranes are the production, 
in some cases, of the well-known firm of Siemens and Halske, 
and in others of the Allgemeine Elektricitiits Gesellschaft, both 
of whose works were afterwards visited in Berlin. After sailing 
to the Kiel Canal the party proceeded to Berlin, where the chief 
interest centred round the Engineering College of Charlotten- 
burg. All they saw there on the occasion of their visit elicited 
high praise from the visitors, the naval architectural 
section of the members evincing special interest in the experi- 
mental tank there. The tool works of Messrs. Ludwig 
Lowe proved a source of great instruction and admiration 
for all the visitors. While a section of them remained in 
Berlin, and visited works specially renowned for their electri- 
cal products, another section, concerned more particularly in 
shipbuilding and marine engineering, proceeded to Stettin, 
and visited the renowned Vulcan establishment, where if 
they did not see anything in hand quite commensurate with 
the well-known record breakers Deutschland and Kaiser 
Wilhelm II., they saw the site of their building, and the 
organisation of shops and machinery. Professor Busley, 
president of the German Institution of Naval Architects, 
earned the thanks of the party for his assistance in arranging 
and carrying out the programme; while in the initiation and 
more general features of the tour the services and advice of 
Mr. Hans A. Renicke, the honorary secretary of the Glasgow 
University Engineering Society, earned a like meed of 
| gratitude. 











THE TARIIFF COMMISSION. 


Tue Tariff Commission held three meetings last week, and four 
| in the previous week, 

Engineering and machinery evidence.—The following witnesses 
we-e examined in the engineering and machinery trades :—Mr. 
Joseph Evans--Joseph Evans and Sons, Culwell Works, Wolver- 
hampton, manufacturers of hydraulic machinery; Mr. George 
Flett — Dick, Kerr and Co., Abchurch-yard, Cannon-street, E.C., 
engineers and contractors ; the Hon. Charles Parsons, F.R.S.— 
C. A. Parsons and Co., Newcastle-on-Tyne, mechanical and 
electrical engineers. 

Textile evidence.—The following witnesses were examined in the 
textile trades: Mr. A. J. Sanderson—P. and R. Sanderson, Gala- 
shiels, manufacturers of woollens and worsteds for men’s wear; 
Mr. Chas. John Wilson—Wilson and Glenny, Hawick, Scotch 
tweed manufacturers and yarn spinners; Mr. John P. Dixon— 
Baynes and Dixon, Manchester, merchants; Mr. John W. Frazer 

Frazer and Haughton, Cullybackey and Belfast, linen manu- 
facturers and bleachers ; Mr. W. P. Viccars—John Whitmore and 
Co., Limited, Leicester, worsted yarn spinners ; Mr. Allan Proctor 
—D. Proctor and Sons, Blairgowrie, flax, flax tow, and jute 
spinners; Mr, A. F. Firth—T..F. Firth and Sons, Brighouse, 
carpet, blanket, and rug manufacturers and spinners ; Mr. J. K. 
Empsall—Empsall and Firth, Bradford, manufacturers of dress 
goods ; Mr. W. Sparrow—Sparrow, Hardwick and Co., Manchester, 
merchants of textile fabrics ; Mr. John A, Corah—Cooper, Corah 
and Sons, Leicester, hosiery manufacturers; Mr. Frank Moore— 
Moore, Eady and Murcott Goode, Limited, Leicester, manu- 
facturers of woollen underwear, hosiery, and gloves. 

The watch trade.—The following brought up a report from a com- 
mittee of the watch trade, and gave preliminary evidence :—Mr. 
T. P. Hewitt, Prescot, Lanes.; Mr. F. W. Elliott, 121, Rosebery- 
avenue, E.C.; Mr. Wm. Erhardt, Time Works, Hockley, Birming- 
ham; Mr. W. E. Tucker—Messrs. H. Williamson, Limited, 
Farringdon-road and Coventry. Messrs. R. W. Cole, chairman of 
the British Horological Institute, and Mr. F, J. Britten, secretary 
of the Institute, assisted the Commission in the inquiry. 

The Agricultural Committee.—Progress has been made with the 
work mapped out by the Agricultural Committee in the memoran- 
dum already published. All the necessary statistical tables have 
been prepared, and memoranda will shortly be ready on the effect 
of corners, on the views of foreign experts as to the effects and 
incidence of corn duties, and on the agricultural policy of foreign 
States. The agricultural forms of inquiry authorised by the Com- 
mittee have been circulated, and the response has been thoroughly 
representative. They will form the basis for the examination of 
the agricultural witnesses, which will be proceeded with as rapidly 
as — after the recess, 

tevess,—At the conclusion of last week's meetings the Commis- 














sion rose for the recess. It has held forty-seven meetings, and, in 
addition to the ordinary business of the Commission, and the work 
involved in the publication of the first report, issued last week, deal- 
ing with the iron and steel trades, has examined in all eighty-four 
witnesses representing different branches of the iron and steel, 
engineering and machinery, textile, and other trades. The evidence 
of theiron and steel witnesses is embodied in the first report of the 
Commission. Fourteen witnesses have been examined in the engi- 
neering and machinery trades, including manufacturers of wood- 
working machinery, locomotives, steam engines, Jand boilers, oil 
engines, centrifugal pumps, sugar cane mills, milling machinery, 
mining machinery, agricultural machinery, electrical machinery, 
cables for electric lighting and power purposes, shipbuilding, 
hydraulic machinery, &c. The number of textile witnesses 
examined to date is forty-eight, and the evidence both of manufac- 
turers and merchants deals with the cotton, woollen and worsted, 
linen, silk, and hosiery trades. 

The evidence relating to the engineering and machinery, textile, 
and other trades not yet dealt with will be proceeded with when 
the Commission resumes its sittings in September. 








NORTH OF ENGLAND INSTITUTE OF MINING 
AND MECHANICAL ENGINEERS. 

THE annual general meeting of the members of the North of 
England Institute of Mining and Mechanical Engineers will be held 
in the Wood Memoria] Hall, Newcastle-upon-Tyne, at two o'clock, 
on Saturday, August 6th. 

The American Society of Civil Engineers has appointed a Com- 
mittee to represent the society at the St. Louis Exhibition. The 
headquarters will be located in the Liberal Arts Building, and the 
members of the North of England Institute of Mining and Mechazi- 
cal Engineers are cordially invited to avail themselves of the con- 
veniences to be provided. 

An International Engineering Congress will be held from 
October 3rd to 8th, 1904, in conjunction with the St. Louis 
Universal Exhibition, under the auspices of the American Society of 
Civil Engineers. 

The G. C. Greenwell gold, silver, and bronze medals will Le 
awarded annually, in August in each year, to the writers of papers, 
approved by the Council, recording the results of experience and 
deductions and practical suggestions of the writer for the avoidance 
of accidents in mines. 

At the next meeting the president will appoint scrutineers for 
the election of officers for the ensuing year. 

The secretary will read the minutes of the last general meeting, 
the proceedings of the Council, and the annual reports of the Council 
and of the Finance Committee. 

The secretary wiil also read the minutes of the Council of the 
Insti ution of Mining Engineers, held on June 2nd, 1904. 

Election of representatives on the Council! of the Institution of 
Mining Engineers. 

Election of members, Xc. 

Nominations of members, Xc. 

The following papers will be open for discussion : 

‘‘The Re-tubbing of the Middle Pit, Murton Colliery, 1903.” 
By Mr. W. 0. Wood (*‘ Trans.” Inst. C.E., vol. xxvii., page 197). 

The Clarence R. Claghorn Prize Essay upon ‘‘ The Action, 
Influence, and Control of the Roof in Longwall Workings.”’ By 
Pre H. W. G. Halbaum (‘‘ Trans.” Inst. M.E., vol. xxvii., page 
205). 

‘* Rapid Tunnelling.” 
vol, xxvi., page 403). 

‘* Notes on Electric Power applied to Winding in Main Shafts.” 
By Mr. W. C. Mountain ("Trans,” Inst. M.E., vol. xxvii., page 
142). 

‘The Electrical Driving of Winding Gears.” 
‘** Trans.” Inst. M.E., vol. xxv., page 592). 

‘* The Dynamics of the Winding Engine.” By Mr. 8S. L. Thacker 
(** Trans.” Inst. M.E., vol. xxvi., page 445). 

‘* Well-sinking in the Punjab.” By Mr. 
(‘* Trans.” Inst. M.E., vol. xxvi., page 47). 


By Mr. Francis Fox (‘‘Trans.” Inst. M.E., 


By Mr. F. Hird 


vob, R. Simpson 








A CorrEcTION. —Mr. J. W. Wainwright writes to us to say that, 
speaking on the discussion on Mr. Hiller’s paper, he said that the 
cost of evaporation of 1000 gallons of water was under 3s. for fine 
slack with forced draught, and about 6s. for coal with natural 
draught. The fuels used were South Staffordshire kibbles and 
fine slack. It will be seen that the saving effected was expressed 
in terms of gallons of water, not tons of coal, as stated in our 
summary of the discussion last week. 


THE SANITARY INSTITUTE.—At the twenty-second Congress of 
the Sanitary Institute, held at Glasgow last week, Prof. Robinson 
gavean address to the Engineering and Architectural Section. After 
a short account of the different methods adopted for the disposal 
of sewage, Prof. Robinson urged the better conservation of the 
rainfall of this county, and went on tosay :—‘‘ Providing water for 
the communities in a watershed, and removing the fluid refuse from 
their midst, are so intimately associated that it has often been 
urged, and properly so, that the county should be divided into 
drainage areas, forming natural and not artificial boundaries coter- 
minous with sanitary districts, so that the needs of the entire 
population, both urban and rural, within each area should be 
equitably dealt with. What is imperatively required is an authority 
having control over the whole of the watershed area, and respon- 
sible toa Department of State. I think a Royal Commission would 
facilitate matters by bringing into definite shape the lines which 
legislation shall follow.” 


Nort BritisH AssociaTion OF GAs MANAGERS.— At the forty- 
third annual meeting of this body held in the Philosophical 
Society’s Hall, Glasgow, last week, papers were read, and dis- 
cussions took place on the number of important questions 
which continue to engage the attention of gas managers generally. 
The president, Mr. Robertson, of Dunoon, in the course of his 
address, referred to the question of the ideal retort. To many 
this meant a retort which would receive the coal at one end 
and eject the coke at the other end continuously, distilling gas 
from the coal in its passage from inlet to outlet. Unfortunately, 
the ideal was as yet far removed from the practical. The 
Settle-Padfield retort was the nearest approach to continuous 
distillation, but it had yet to be weighed in the scales of prac- 
tical working. The use of gas for cooking, heating, and motive 

wer had made satisfactory progress during the past few years, 

ut before many years it would have increased fourfold. The 
introduction of improved lanterns fitted with patented burners had 
given gas a new life as a street illuminant. Mr. William Ewing, 
Greenock, read a paper dealing in detail with the cos‘3 of the 
working of retort-houses, and discussed the merits of manual 
and mechanical stoking. The pioneers of stoking machines, he 
said, deserved the thanks of the gas profession for the energy 
and ingenuity they had shown in making these machines nearly 
human in their action, and he had no doubt that the same 
brains that developed such excellent machinery would keep 
ahead of modern improvements by introducing a machine, electri- 
cally driven, which could be economically applied to the smaller 
works from 50,000,000 cubic feet upwards. Power stoking 
machinery applied to a works manufacturing 1,000,000 cubic feet 
of gas per day in Scotland would require 112 single retorts, 
against 100 retorts for hand labour. The cost of this installation 
on the stage-floor principle, but exclusvie of hot coke conveyors, 
may be taken at £100 per mouthpiece, or £11,200. The cost of 
carbonising wages per ton of coal in making 1,000,000 cubic feet 
of gas per day, with power stoking machinery, under fair 
working conditions, and without hot coke conveyors, should not 
exceed 1s, 10d., compared on the same basis as hand labour, 
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perl 7 for its fellow. The action is perfectly steady and certain, 
ADMIRALTY STEAM PUMPS and we know by personal pe raat that the engines can 
: ; ; run at any speed, from a couple of strokes a minute up to 

A CONSIDERABLE order for steam pumps of various sizes the highest that the pumps can stand. 
was recently placed with Mr. Mumford, Culver-street As will be seen, the cylinders are made long, more than 
twice the length of the stroke, and are fitted with long 
pistons, the length being such that the ends do not pass the 
middle of the cylinder. These pistons are fitted with piston 
rings at each end. At one side of the bore of each cylinder 
in the middle of its length is an ordinary three-port valve 
face, bored out with, and true with the cylinder bore. _ The 
middle port is, as usual, the exhaust, and both exhausts lead 
into an exhaust pipe at the front of the cylinders. The 
other two ports in each cylinder are steam ports, and are led 
to the two ends respectively of the adjacent cylinders, as 
shown by the dotted lines in the plan. Steam is admitted 
by the steam pipe, shown in Fig. 2, to the middle of the 
length of both cylinders, as shown by the arrows, and passes 
directly into the pistons, which are made hollow, the space 
between the two heads acting as a steam chest. Each end 
of each piston on one side is made in the shape of an ordinary 
D slide valve, and these slide valves are so placed that when 
the pistons are set true with the valve faces in the cylinder, 
and guided so as always to travel in a straight line, the slide 
valve at one end of the piston admits steam to one of the 
ports in its valve face and opens the other port to the ex- 
haust, and alternately the slide valve at the other end of the 
piston opens the other port to steam and the first one to 
exhaust. Thus each piston travelling backwards and for- 
wards in making its stroke alternately opens the ends of the 
adjacent cylinder to steam and exhaust, and acts as a slide 
valve to it. As the pistons are so long that their ends never 
pass the middle of the cylinders where the valve face and 
steam inlet ports are situated, the steam cannot pass to 
either end of either cylinder except through the slide valves 
in the pistons, as already described. 

To follow the working of the piston from the illustration. 
In the sectional plan, Fig. 3, steam is being admitted by the 
slide valve at the top of the piston B to the outer port of the 
valve face of the cylinder A, and is passing to the top end of 
cylinder A' as shown by the small arrows, driving the piston 
B' to the bottom end of its cylinder, as shown by the large 
arrow. When the piston B! gets towards the end of its stroke 
the slide valve at its top end opens the inner port of the valve 
face in cylinder A' to steam, which passes to the bottom end 
of cylinder A and causes piston B to move to the top end. 
The slide valve at the bottom end of the piston B now opens 
the inner port of the valve face in cylinder A, admitting 
steam to the bottom end of cylinder A', causing the piston 
B! to reverse its stroke, moving to the top end of cylinder A’. 
Then the slide valve at the bottom end of piston B' opens the 
outer port of the slide face of cylinder A! admitting steam to 
the top end of cylinder A, driving the piston B again into the 
position shown in the illustration, and the pistons continue 
working in the same manner. The pistons are prevented 

FRONT ELEVATION, MUMFORD PUMP from striking the ends of the cylinders by the steam ports 

being taken into the cylinders a certain distance from the 

Works, Colchester, by the Admiralty. One of these pumps ends. When the piston has moved so far towards the end of 
we illustrate by the accompanying engraving. It will be its stroke as to cover the port at the end of the cylinder, the 
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DETAILS OF CYLINDERS 


seen that the pump is of the duplex type, and the steam exhaust steam can no longer escape, and forms a steam 
engine has no slide valves, each iston distributing the steam | cushion which prevents the piston from striking the end 








There is a small supplementary port passing from the end of 
the main port to the extreme end of the cylinder, to admit 
steam to start the piston when the main port is covered, but 
the cushioning steam is prevented from escaping through 
these ports by small valves, one of which is shown at C, which 
close against the least pressure, The cross-section, lig. 2, 
shows clearly the three-port valve face in each cylinder, ang 
the steam inlet ports from the steam chest to the cylinder, 
The slide valves at one end of the pistons are shown bold, and 
at the other end are shown dotted. The pistons are guided. 
as shown in Fig. 1, by long steel studs fixed to the bottom 
covers, and on which the pistons work by means of holes hored 
in them to fit the studs. 

These pumps have now been made for several years, wuda 
large number is in use. We have seen many of them at work 
under varying conditions, some favourable, others the reverse, 
So far as our experience goes, they are uniformly efficient, 
That appears also to be the experience of the Admiralty, 
always fairly exacting in its demands. ‘ 








LAUNCHES AND TRIAL TRIPS, 


DURNDALE, steamer; built by, Swan, Hunter and Wiyham 
Richardson, Limited ; to the order of, the Société Générale de 
Transports Maritimes 4 Vapeur, Marseilles ; dimensions, 356{t. by 
454ft.; engines, triple-expansion; constructed by, builders’; 
launch, July 14th. 

Eaton HALL, single deck turret type steamer ; built by, Dox 
ford and Sons, Limited ; to the order of, Messrs. E. Nichol! and 
Co., Cardiff ; dimensions, 342}ft., 464ft. by 27}ft.; to carry, 6200 
tons deadweight ; constructed by, builders ; launch, July 16th, 

No, 167, new steel plated tug ; built by, Edward Hayes, Stony 
Stratford ; to the order of, Messrs. Henckel du Buisson and Co,, 
London; dimensions, 5lft., llft. by 4ft. 6in. draught ; engines, 
compound surface condensing, 8in., 16in, by 10in.; a mean 
speed of over 11 miles an hour was attained, the vessel towing 
several Thames barges against the tide ; trial trip, recently, 

ARIADNE, steelscrewsteamer; built by, Wm Grayand Co., Limited; 
to the order of, the Ariadne Steamship Company, Limited ; dimen 
sions, 335ft., 49ft. by 24ft ; to carry, cargo; engines, triple-expan- 
sion, 24in., 38in., 62in. by 42in,, pressure 180 lb.; constructed by, 
builders ; the trial was entirely successful ; trial trip, July 16th, 

LINCAIRN, steel screw steamer; built by, Furness, Withy and 
Co.; to the order of, the Lincairn Steamship Company ; dimen- 
sions, 364ft. long; to carry, cargo; engines, triple-expansion, 
24in., 39in., 66in. by 45in., pressure 180 Ib.: constructed by, 
Richardsons, Westgarth and Co., Limited; the vessel averaged 
114 knots speed ; trial trip, July 19th. 

SEMINOLE, oil-carrying steamer; built by, Furness, Withy and 
Co , Limited ; to the order of, The Anglo-American Oil Company, 
Limited, London; dimensions, 414ft. long, and gross tonnage 
5864; to carry, petroleum in bulk; engines, triple-expansion, 
28in., 46in., 77in. by 48in., pressure 180 lb.; constructed by, 
Richardson, Westgarth and Co., Limited; a speed of 124 knots 
was easily maintained ; trial trip, July 23rd. 

FyYLpr, twin-screw steamer; built by, Messrs. Ferguson Brothers, 
Port Glasgow ; to the order of, the Lancashire and Yorkshire and 
London and North-Western Joint Railway Companies; to carry, 
450 passengers ; the mean speed attained was 4 knot in excess of 
the contract ; trial trip, July 23rd. 

ALMAGRO, steel screw cargo steamer; built by, Sir Raylton 
Dixon and Co., Limited; to the order of, Messrs, Robert 
MacAndrew and Co., London ; dimensions, 248ft., 35ft. 7jin. by 
21ft. 10in.; to ‘carry, 2330 tons deadweight ; engines, triple- 
expansion, 19in., 32in., 53in. by 33in., pressure 1751b.; constructed 
by, North-Eastern Marine Engineering Company ; trial trip, 
July 25th. 

PANAGHI VAGLIANO, steel screw steamer; built by, Messrs, |i. 
Craggs and Sons, Limited ; to the order of, Mr. A. 8. Vagliano; 
engines, triple-expansion, 234in., 38in., 64in. by 42in., pressure 
180 lb.; constructed by, Messrs. Blair and Co., Limited ; a speed 
of about 12 knots in ballast condition was achieved ; trial trip, 
July 25th. 

Lorp Curzon, steamer ; built by, Messrs. A. McMillan and Cv., 
Limited ; to the order of, Messrs. John Herrat and Co., Liverpool ; 
dimensions, 375ft., 49ft. 94in., by 26ft.; engines, triple-expansion 
26in., 42in., 70in. by 48in., pressure, 180 lb.; constructed by 
Messrs, Dunsmuir and Jackson, Govan ; launch, July 26th, 

WINDERMERE, steel screw steamer; built by, Irvine’s Ship 
building and Dry Docks Company; to the order of, the Appleby 
Shipping Company, Limited, Cardiff ; dimensions, 311ft., 44ft. by 
22ft. lin.; engines, triple-expansion, 23in., 37in., 6lin. by 3%in. 
pressure 160 lb.; constructed by, Richardsons, Westgarth and (»., 
Limited ; a speed of 11 knots was attained ; launch, July 26th. 

Cayo Dominco, steel screw steamer; built by, Swan, Hunter 
and Wigham Richardson, Limited; to the order of, the Cuban 
Steamship Company, Limited; dimensions, 315ft., 43ft., hy 
26ft. 10in.; to carry, 4650 tons deadweight ; engines, triple-expan- 
sion, 24in., 38in., 64in. by 42in., pressure 160 lb.; constructed |, 
North-Eastern Marine Engineering Company; a speed of 10! 
knots is expected ; launch, July 26th. 

MATADOR, steel screw steamer; built by, Swan, Hunter and 
Wigham Richardson, Limited; to the order of, Messrs. Thos, an] 
James Harrison, Liverpool; dimensions, 360ft., 46ft. by 2/ft 
6in.; to carry, 5200 tons deadweight ; engines, triple-expansion 
2lin., 35in., 58in. by 48in., pressure 180 Ib.; constructed hy, 
builders ; launch, July 28th. 

TRICOLOR, steel screw steamer ; built by, Tyne Iron Shipbuilding 
Company ; to the order of, Norwegian owners; dimensions, 350ft., 
48ft. by 28ft. 5hin.; to carry, cargo; engines, triple-expansion, 
25in., 4lin., 67in. by 45in., pressure 180 lb.; constructed by, Blair 
and Co.; Limited ; launch, July 28th. 

PARTHENON, steel cargo steamer ; built by R. Craggs and Sons, 
Limited ; to the order cf, Messrs. Stathatos Bros., Braila ; dimen 
sions, 340ft. by 47ft. by 23ft.; to carry, 5100 tons deadweight : 
engines, triple-expansion, 23in., 39in., 65in. by 42in., pressure 
180 lb.; constructed by, Richardson, Westgarth and Co., Limited ; 
launch, July 29th. 

TEMPUS, iron and steel screw steamer; built by, Craig, Taylor 
and Co.; to the order of, Messrs. W. R. Smith and Co,, St. Seagar, 
for the Tempus Shipping Company, Limited ; dimensions, 338ft.. 
48ft. by 24ft.; engines, triple-expansion, 24in., 39in., 64in. by 
42in., pressure, 180 lb.; constructed by, North-Eastern Marine 
Engixeering Company ; launch, July 30th. 








British FOUNDRYMEN’S AssOCIATION.—-The first annual con- 
vention of the British Foundrymen’s Association was held in 
Manchester on Tuesday last, under the presidency of Mr. Robert 
Buchanan, of Handsworth. Of the 83 members enrolled 68 belong 
to England, eight to Scotland, six to Wales, and one to freland. 
The president alluded to the progress being made in this country 
in foundry work, as being likely to again place us in the forefront. 
Papers were read by Mr. Percy Longmuir, Carnegie medallist, on 
‘‘ The Structure of Metal and Alloys,” and Mr. W. T. Maccall, of 
Manchester, on “Strength Tests of Cast Metals.” Visits were 
made on Wednesday to the Westinghouse Works, Old Trafford, 
and the works of Messrs, Craven Bros., Reddish. 
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MIDDLESBROUGH DOCK ELECTRIC AND 
HYDRAULIC POWER PLANT.* 
By Vincent L, RAVEN, Chief Assistant Mechanical Engineer, 
: North-Eastern Railway. 


Now that the question of electrical appliances for dock purposes is 
so generally considered, the author thinks that it may be of interest 


to record and place before the members of the Institution the | 


particulars of the installation and the tests which have been made 


at Middlesbrough Dock, on the North-Eastern Railway, comparing | 


hydraulic with electric. These are working side by side, and are 
ail thoroughly up to date, giving an excellent opportunity for 
judging the value of the one against the other, so far as economy 
in working is concerned, He proposes therefore first to describe 
the machinery at this dock, and then to give the very careful tests 
which have been carried out, 

When the dock—Fig. 1—was constructed, it was equipped with 
steam cranes, and had a small hydraulic power station for working 
the bridge and gate machinery. Twelve years later, a further 
extension was made, and hydraulic cranes were then supplied to 
the new extension. A separate electric lighting station was aiso 
put down for dock lighting. With this plant, in the year 1900 the 
following tonnage was dealt with: 


Tons. 
Coal and coke exported 222,616 
Merchandise, exported 197,933 
Merchandise imported 86,941 
Ballast worked .. . 1,751 
Ora total of .. 459,241 
To do this work : 
Coal. 
Tons, Cwt. 
The steam cranes burnt... .. 1989 0 
The hydraulic station burnt .. 994 15 
rhe electric station burnt 982 11 
Or a total of 3916 6 


The total merchandise worked per ton of coal burnt was therefore 
117 tons. 

When the present extension was proposed, after careful con- 
sideration it was decided to abandon the steam cranes and to 
supply their places with electric cranes, and, at the same time, 
make one large power station, which would supply both the electri: 
power for the cranes and for the lighting; and the hydraulic 
power, water for the hydraulic plant. The work in connection 
with the power station was divided into two contracts, Messrs. 
siemens Brothers and Co., of Woolwich, being responsible for the 
electrical portion, and Messrs. Carrick and Wardale, of Gateshead- 
on-Tyne. for the hydraulic installation. 

The power station contains three sets of Messrs. Belliss and 
Morcom’s compound three-crank seif-lubricating, quick-revolution 


j-lon Electric Travelling Crank. 
Middlesbrough Docks. N. E. Ry. 


Motor. 
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| Vas 6 Se 8.28: 24in, 
Revolutions per minute .. 80. 
Volts SA eels cone 480. 
Ampetres .. .. §52-5, 
Exciting amperes 6-75. 
Kilowatts .. . 237-5. 


21-1 1b. per electric H.P.* 

318-3 E. H. P. 

859-821 I. H. P.t ~ 58-6per cent. 
* Exclusive of steam used by the condensing plant. 

| Exclusive of power abstracted by the condensing plant. 


Water consumption "a 


{ Efficiency 


The switchboard is of marble, and consists of four machine and 




























The hydraulic engines on a six hours’ test run gave the following 
results :— 
Water pumped at a piston speed of 240ft. per 
Water pumped per cwt. of coal burnt i 


min. 3811 gallons. 
° -- 5,08 
Steam consumption per I.H.P. per hour .. 


ae 09 - 
. 14-11b.* 





Total I.H.P. Bee Fhe. = 181-5.4 
Steam pressure per square inch .. 150 Tb. 
Vacuum ae ad eas ae she 28-5in. 
ea T H.P. 162-5 
Efficiency ee ais = 89-5 per cent. 
Accumulator pressure .. .. 2. «2 «2 os 750 Ib. per sq. in. 


* Exclusive of the steam used by the circulating pump. 
+ Exclusive of the power absorbed by the circulating pump. 
There are two sets of condensing 
plant in connection with the electric 
steam engines, each capable of deal 
ing with 15,0001b. of steam per hour. 
| \ These were supplied by Messrs. Car- 
“ASS rick and Wardale, of Gateshead-on- 
\=—- Tyne. Each set comprises a com- 
pound steam-driven air and circula- 


Middlesbrough Dock, N.E.Rv me Sa -S— ting pump, together with a surface 
k 9. ee ro08 showing Electric and Hydraulic Cranes, <r condenser combined on one bed-plate. 
, é wing } 
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Fig. 1—MIDDLESBROUGH DOCK 


one feeder panel, in addition to the lighting panel. The instru- 
ments are of the moving coil type. The shunt winding of each 
dynamo is brought to a switch on the board, and these shunt 
switches are interlocked with their respective main switches, so 
that it is impossible to break the exciting circuit of any machine 
until the armature had been cut out of circuit, nor can the arma- 
ture be thrown in until the shunt circuit is made. The three 
machines are run in parallel upon the bus bars, and the shunt 
circuits are excited from the bars. 

The three hydraulic engines are of the triple-expansion surface- 






The circulating water is passed zigzag 
through the condenser, and the quan- 
tity used is thirty times the amount 
of steam dealt witb, and the vacuum 
maintained from 27in. to 29in. The 
circulating water is drawn from the 
dock, a distance of 300ft., through 
an 18in. suction pipe, and at low 
water these pumps have a lift of 15ft., 
but no difficulty has been experienced 
in getting the water even at such a 
great distance. There is also a cir- 
culating pump, fitted by the same 
makers, for su plying water to the 
condensers of the hydraulic engines, 
and it is similar in design to the 
electric plant. The three feed pumps 
and filters were supplied by Messrs. 
Henry Watson and Sons, High Bridge 
Works, Newcastle-on-Tyne. 

The boilers for both plants are of the ordinary Lancashire type, 
six in number, 30ft. long, 8ft. 6in. diameter, working pressure 
1601b. per square inch, and were made by Messrs. H. and T. 
Danks, of Netherton. The boilers are fitted with Proctors’ shovel 
stokers, and the coal is supplied thereto by a coal elevator and 
conveyer, supplied by Messrs. Graham, Morton, and Co., of Leeds, 
the coal, in the first instance, being raised from ground level in 
truck by means of a diagonal hydraulic hoist to the top of the coal 
cells and there discharged. A Green’s economiser of 384 tubes, 
9ft. long, 4,%,in. diameter, is fitted in connection with the boilers, 
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vertical engines, exhausting into independent condensing plants, 
cach developing 360 brake horse-power at a steam pressure of 
150 1b, per square inch at a speed of 380 revolutions per minute. 
These engines are direct coupled to three Siemens dynamos, which 
have an output of 240 kilowatts at 4180 volts when running at a 
speed of 380 revoiutions per minute. 


The engines on a six hours’ test run gave the following results:— | 


154 1b. per square inch. 


Steam pressure onrange.. .. 
128 1b, per square inch. 


Steam pressure in steam ches 








* Paper read at the Chicago meeting (May and June, 1904) of the 
American Society of Mechanical Engineers 
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Figs. 2 and 3—THREE-TON AND TEN-TON ELECTRIC CRANE 


condensing inverted vertical marine type. The pressure pumps, 
three in number, ar eof the ordinary ram type, worked directly off 
the piston-rods, and each set is capable of delivering 300 gallons 


| per minute at a maximum speed of 240ft., against an accumulator | 


pressure of 8001b. per square inch. Both the hydraulic and elec- 

tric engines can also be worked non-condensing, and the piping 

and valves are so arranged that either engine can be changed over 

| from condensing to non-condensing, or vice versé, without any 

| stoppage whatever, There are two hydraulic accumulators, 20in. 

| diameter by 28ft. stroke, and situated betwixt these is a large 
water tank, which holds 12,000 gallons for supply to the pressure 
pumps, 





The boilers on a six hours’ test gave the following results :— 
Grate area i 
Coal burnt 
Clinker and ashes .. 


88 square feet. 
5,208 Ib. 
f 3561b., or 7 percent. 


ey “% of coal burnt. 

Net consumption of combustible 4,8521b. 
Combustible burnt perhour .. .. .. .. 8S09]b. 
Combustible burnt per square foot of grate 21-3 1b 

oo .., a a 
Pounds of waterevaporated .. .. .. 36,300. 
Pounds of water evaporated per hour .. ..  ¢,050, 
Pounds of water evaporated per pound of T51l 

coal burnt or oe eo oe ee Pere 



















































140 


THE ENGINEER 


Aveust 5, 1904 








Feed-water from hot well at 110 deg. Fab. was run to waste 
on account of measuring the water, and town water was put in feed 
tank at a temperature of 54 deg. Fah., or equal to a loss of 241 b. 
of coal, 


| 
| 


The steam and Lydraulic mains are laid in circuit in the engine | 


and boiler houses respectively. 

The contract for the electric cranes and capstans consisted of 
nineteen 3-ton and five 10-ton cranes—Figs. 2 and 3—and twenty- 
six 1-ton pull eapstans—Fig. 4. 
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Fig. 4—ELECTRIC CAPSTAN 


ment for these was supplied under sub-contract by Messrs, 
Siemens Brothers and Co., of Woolwich. 
The following are the principal particulars of the 3-ton cranes— 
Fig. 2—as specified :— 
Height of jib top pin from quay level .. 
us 0 we. «06 =9 sn ee be oe 
Speed of ft, 3-ton load .. 
Speed of lift, 1}-ton load .. 
Revolving speed at hook .. 
Ce eee ee 
Lifting motor, 50 brake horse-power .. 
Revolving motor, 8 brake horse-power. . 


60ft. 

44ft. Yin. 
150ft. per min. 
250ft. per min, 
400ft. per min. 

30ft. per min. 
300 revs. per min. 
1000 revs. per min. 


| gantry. 
The whole of the electrical equip- | 


| metal worm-wheel. 


The travelling gear motion is fitted with both hand and electrical 
gear, the latter consisting of an enclosed series-wound multipolar 
motor, which is coupled to a steel worm working into a delta 
"he power is communicated to the trod-wheels 
by means of spur and bevel gearing, the wheels on each side being 
coupled together by means of a cross shaft, thereby insuring 
uniformity of movement and avoiding any twisting strain on the 
"he switch gear for the travelling motor is placed in a 
water-tight case upon the bottom framing of the gantry. To 
prevent the possibility of unauthorised persons starting the gear, 
the switch is provided with a detachable key, which is kept in 
the charge of the crane driver. 
of H beams riveted up into box shape and carrying the heavy 
plate which takes the roller path. H beam cross-stays take the 
thrust and stiffen the structure. The roller path and rack are of 
cast steel ; they are not bolted to the top plate, and whilst they are 
held down by a groove turned out of the latter, they admit of some 
movement and ease the crane in case of a sudden stop when revolv- 
/ The rollers are twenty-four in number and of cast steel. 

he collector is fitted to the centre pillar, through which the 
mains are passed and attached to—and consists of —two copper rings 
mounted upon ambroin and separated by rings of the same mate- 
rial. The collecting brushes consist of two gauze straps, each 
encircling one ring, the tension being regulated by springs. These 
straps are attached to terminals, which in turn are mounted upon 
porcelain insulators, from which the cables for the wiring of the 
cranes are taken. The crane cabin is of teak, and the front con- 
sists of a wrought iron framing, glazed to enable the driver to have 
full view of his load throughout the operation. The cabin contains 
the lifting and sluing gear and the controllivg apparatus. 

The lifting gear consists of a barrel, wheel, and pinion. The 
wrought steel pinion is cut from a blank forged solid with the 
shaft, which is fitted with a half-coupling to meet that upon the 
motor spindle. Upon this shaft there is a band brake, actuated by 
an electro-magnet, which will be described later. The pinion 
gears into a cast iron spur wheel keyed on the barrel shaft. Both 
pinion and wheel have machine-cut teeth, and work in a cast iron 
gear case, which forms an oil bath. ~ 

The revolving gear consists of a motor, worm, worm-wheel and 
spur-gear. The worm is cut froma blank forged solid with the 
shaft, which in turn is fitted with a coupling to meet the motor. 
The worm engages with a delta metal worm-wheel, and a pinion 
keyed to the worm-wheel shaft engages with a spur wheel which is 
fitted to a short shaft actuating a pinion. his pinion travels 
round the rack of the crane and thus slues the cabin and jib. A 
brake actuated by a foot treadle is fitted to the first-motion spindle, 
so that the sluing motion is always under control. The sluing 
motor is of similar type to the lifting. 

The electric brake magnet, referred to previously, offers some 
points of interest. It is placed in series with the armature of the 
lifting motor, and consists of a horse-shoe magnet—with poles 
arranged as those of a two-poled dynamo—with a solid steel armature 
of special shape capable of revolving between them. The passing 
of the current round the field-coils tends to move the armature 
through a right angle. A lever is fixed to the end of the armature, 
and the brake, which is normally held on to the brake wheel by a 
weight, is connected thereto by a rod. The movement of the 
armature lifts the brake and releases the brake wheel. The great 
advantage of the particular form of magnet described lies in the 
strong pull and long range which it affords, The brake is also 
connected to a lever which stands at the driver’s left, so that it can 
be operated instantly by hand when necessary. 

The controller is of the so-called Universal type, and consists of 
two separate controllers combined in one case and actuated by one 
handle. One controller actuates the lifting, and the other the 
sluing, and both are connected by pinions and quadrants to the 
lever. The latter is so arranged, by means of a Universal device, 
that when moved in a vertical plane it actuates the lifting, and, in 
a horizontal plane, the sluing controller. Thus it will be seen that 
the hook follows the motion of the driver’s hand, lifting when he 
raises the lever, and so on. One conspicuous point about the 
controller is the ease with which it is manipulated, owing to the 
absence of click gear upon the immediate contacts. Notches are 
provided only at the two extremes and the off positions, and, in 
consequence, the controller may be operated throughout the day 
without fatigue and its attendant slackness. The resistances are 
fixed inside the cabin. 

The switchboard consists of polished slate, framed in teak, and 
fitted with main D.P. switch and automatic cut-out in lifting 
circuit, and isolating switches in sluing circuit, fuses, and lighting 
switches, 

The crane cabin is well lighted by fixed and portable lamps, 
and a cluster, in an enamelled iron reflector, is fixed beneath the 
jib half way up its length. Terminals are provided upon the 
switchboard, to which may be connected an inspection voltmeter 
and ammeter, 

Each 3-ton crane on being completed was tested in the following 

















9 : ; 
5-ton Portable Hydraulic Crane. 
Middlesborough Docks, N.E. Ry. 


1 Ram, 16% in diam., 6 ft. 3¢ in. stroke. 


Multiplying powers 8 to 1. 


2 Revolving Rams 8 in. diam., 3 ft. 14 in. stroke. 


Pressure at Crane 750 lbs. per sq. inch 


Radius of Crane 33 ft. 
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| 
| returned into the dock. The tub was again lifted empty, taken 
back, and the same process continued. i 
| Each crane was worked in this manner for three hours, thaking 
| on an average 100 lifts in the stated time. The current used 
| was :— 
Lifting 
Sluing .. ee ae Pe i 
or a total of 24-7 Board of Trade units or 2-74 Board of Trade 
units per 1000 foot-tons, or a total cost of 5-4d. per 1000 foot-tons 
as shown in the Table No, 2 of costs, , 


18-3 B.O.T. units 
6. 


The top framing is constructed | 


©) 
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50 


45 


40 


35 


3 
Hours. 
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Fic. 7.—Diagram showing Work of Hydraulic Engincs, 24 May, 1903. 
Revs. 


The 10-ton cranes, Fig. 3, are of the same design as the 3-ton 
cranes, The revolving motor is 12 brake horse-power at 1000 
revolutions per minute, and the lifting motor, which is of 60 brake 
horse-power, in single gear drives directly through a pinion on to 
the barrel shaft, the ratio of gearing being 8 to 1, and a double 
part of rope is used. The double gear gives a multiplying power 
of 20 to 1. With the single gear loads up to 2 tons are lifted, and 
the double gear is used for loads from 2 to 10 tons. 

As it was impossible to get both the hydraulic and the electric 
cranes working together under similar conditions into a vessel, on 












































Fia. 8.—Electric Engine Current Diagram, 31 May, 1903. 
Dotted line shows variations in the current load during the working of Light Loads 
Full line shows variation in the current load during the working of Heavy Loads 


account of the cargoes at Middlesbrough being of such a varied 
nature and the vessels differing so much in dimensions, to obtain 
comparative figures as to the cost of the work done, a special test 
was made, which was considered to be the nearest approach to the 
actual working conditions in loading cargo into a vessel's hold, and 
the tabulated form shows work done and the power required. The 
first load was 2 tons lifted through a height of 20ft. by the single 
gear, slued through 180 deg., and then lowered 20ft., the light 
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to-lon Porlable Hydraulic Crane, 
Middlesborough Docks, N.E. Ry. 


3 Powers. Rams 319 ins. dia. 8 ft. 4 in. stroke. 
° Multiplying Powers 6 to 1. 
Revolving Engine, 4 Rams 3y% in. dia. : 6 in. st. 
Gear 28 to 1. 
Pressure at Crane 750 Ibs. per sq. in. 
Radius of Crane 33 ft. 
OE 


£ # 
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Figs. 5 and 6—FIVE TON AND TEN TON HYDRAULIC CRANES 


The cranés are of the high gantry type, with gantry 30ft. high, ; manner:—A large iron tub—fitted with a valve at the bottom— , chain hoisted 20ft., and the crane slued back through 180 deg. 


and so constructed as to admit o 


f the passage of wagons and | weighing 1 ton net, brought close to the quay wall, lowered into 


engines underneath. The whole structure is rigidly tied together. | the dock, filled through the valve, there being a port in the side 
Holding-down clips for fixing to the rails and screw-down jacks for of the tub so that the weight of water could not exceed two tons, 


increasing the base when the maximum load is being dealt with are 


50 per cent, overload, without these attachments, 


y or a total load of 3 tons. 
also provided, but the cranes are absolutely stable, even with a | a half circle simultaneously, then lowered on to the 
the 


This was lifted 30ft., and slued through 
uay, where 


valve on the bottom of the tank opened, and the water 


| This cycle of evolutions was performed five times. The load was 
| then increased a further 2 tons each time, up to and including 
| 10 tons, and the same number of evolutions made with each load 
as in the first case, but double gear being used for the lifting. 
The total current used being 8-1525 Board of Trade units, or 
2-717 per 1000 foot-tons, at a cost of 5:4d, per 1000 foot-ton= 
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equivalent to 358,710 foot-pounds of energy per minute for the 
total work, 

‘The author does not propose to take up the members’ time by 
going fully into the details of the hydraulic crane, as this is so 
well known, but simply contents himself by stating that it was of 
up-to-date design, as shown in accompanying drawing, Fig. 6, 
with a capacity of 10 tons, and having three vertical cylinders for 
lifting. Water is admitted to the centre cylinder for the light 
power, the two outside cylinders for the second power, and all 
three cylinders for the full load. The sluing is done by gearing 
driven by a small ordinary four-cylinder capstan engine, and the 
working pressure at the crane during the test was 700 lb. The 
hydraulic cranes are fifteen years old, but are all of exactly the 
same design as supplied by the same firm at the present day, and 
were overhauled and in perfect condition before the trials were 
made, and the capstan is quite modern. 

The power water was measured by means of two Kent's high- 
pressure water-meters, one on the lifting and the other on the 
revolving motion, and the crane was worked at its ordinary speed. 
Precisely the same evolutions were carried out as in the case of the 
electric crane, and the total gallons of pressure water used was 
2391, equivalent to a cost of 10°25d. per 1000 foot-tons lifted, or 
equivalent to 687,412 foot-pounds of energy per minute for the 
total work. 


TasLe 1.—Work done by Hydraulic Cranes, Middlesbrough Dock, 
May 24th, 1903. 

Norg.—Kach crane lifted each and every load 20ft., slued through a 
ook travel of 103-5ft., lowered load 20ft., lifted light chain 20ft., slued 
back through a hook travel of 103-5ft., and lowered the light chain 20ft., 
thus completing each cycle of evolutions. 


















- 3 3 2 yey 
~ an) Se 2 a 
e oe me be be oe oe 
52 Capacity of 2235 34 Gross weight 23 PE'83 RE BS 
= . > 1 as ad 2Ongiagont £aF 
crane. gE 5] B= of rails. see sese eas 
z “se 5 5 oo 
7 | “ = com 
as ae Sake 
| T. cwt. qr. lb. 
1 35 cwts. 5 | 70 100 6 1 O | 34,280 | 35,900 
2 5 tons 7 | 50 | 100 11 2 12. 12,860 | 15,280 
3 10 tons 7 | 50 | 100 16 3 2% 660 3,610 
4 35 cwts. 5 | 70 | 100 0 8 16 150} 2,17 
5 35 cwts. 5 | 70 100 11 2 12 110 2,030 
6 5 tons 7 | 5 99 18 0 19 100 3,240 3,140 
First part of test, totals) 360 602 5 1 2 14,570 
Power Station Records and Costs. 
Number - Rostne . oe 
of hydraulic Time | Engine —_—s«‘ Time Engine counter 
eaainn started for counter reading finished for reading 
af ance est. at start. test. at finish of test. 
No. 3 7 a.m. 4,815,441 2 p.m. 4,829,455 


Work done by Hydraulic Cranes, Middlesbrough Dock, May 24th, 1903. 


Water Water 











Gross weight of meter meter | a } 
tons wate rails, reading at reading at | ae 
: per lift. start. nish, 
| 
T. cwt. qr. Ib. 
1 29 a at 35,900 86,600 | 700 
2 7 1 O 1 12 15,280 16,290 1010 
3 7 10 0 121 3,610 4,630 | 1020 
4 29 17 1 3 4 2,170 3 O10 840 
5 29 — 2 2x6 2 030 2,780 | 750 
6 17 1 0 112 3,240 4,390 1150 
138 81 6 1 20 === pes te | 54) - 


5470 


Total number of lifts 465. ; 
(Made up of four totals). 


Second part of 
test. 


Power Station Records and Costs (continued). 





Total gallons Total gallons 


Total 














va voliveiie Load Total gallons use used by capstan 
i factor. pumped. by cranesas as measured 
nade 
above. by water meter. 
Per cent. 
11,014 14-4 59,002 (dis- 34,070 (dis- 14,110 


placement) placement). 


* This figure represents the load factor in proportion to the three 
ydraulic engines working at maximum speed. 


Work done by Hydraulic Cranes, Middlesbrough Dock, May 24th, 1903. 





3 Total 
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_ <a Water Water 
S a! f! Gross weight of meter meter Total 
ifts at iri Bex | weedeat | QnlcEs 
2 E! four rails rails. reading at reading at | asad 
aad Hemet start. nish, | —e 
% per lift. } 
T. cwt. qr. lb 
1 29 os 24 36,600 37,310 | 710 
2 17 20 0 2 24 16,290 17,380 | 1090 
3 17 20 O 2 24 4 630 5,600 | 970 
4 29 %. $s: £8 3,010 | 3,820 810 
5 29 = oe 2,760 760 
6 17 20 0 2 2 4,390. 1180 
138 162 12 3 12 | 5520 
Total weight..| 608 2 8 12 Total gallons used, 19,500. 


(Made up of | 
four totals in | 

second | 
part of tests) | 


(Made up of four totals in second 
part of tests.) 





Power Station Records and Costs (continued). 


Total gallons | Total gallons 


Coal burnt Ashes and 











run run through ; ; 
th | Total gallons durin clinker 
porn ar aa accounted for. 7 hours’ test | left after test 
as measured. | as measured, in pounds. in pounds 
8720 2100 59,000 3584 330 


Work done by Hydraulic Cranes, Middlesbrough Dock, May 24th, 1903, 











. sheamaiean of Water | Water Total 
lifts at Gross weight of meter | meter alinais 
© six rails rails, reading at | reading at ted 
RS per lift, start. finish. 
| 
T. cwt. qr. », 
1 29 | See Se 37,310 | 87,990 680 
! 7 S-r e -8 17,880 -| 18,410 1030 
17 laren Os 5,600 | 6,660 1060 
4 29 Se. Fs Se 3,820 4 640 820 
) 29 a ee 3,540 4,360 | 820 
a 17 ww. |. ¢. 9% 5,570 6,770 | 1200 
138 243 19 1 4 = en ee 





Power Station Records and Costs (continued), 





Gallons | Gallons . | Cost of wages! Cost of oil. 
et Cost of — | | 

panaped per | Puasped Per lena at te ad| Sn Perer | sare, end 

coal burnt. | combustibles per ton. test. | during test. 

£ se. d. £s 4 £ 6. d. 

1844 2034 0 13 2 0 8 7-6 6.3 & 


Work done by Hydraulic Cranes, Middlesbrough Dock, May 24th, 1903. 
| ci 





ee | yr a =. | 
§S.3| | oe | x oa 
2 7a os os | 8s 3 - 
52 | crm wit] 2a | Be (del, oom. | ge leg 
s+ & | Gross , 4 Ee 2 a E~ i2s 
24 3/¢ tons welt | Sa | E2 | &8 | total weight | 222 |34 
aZa| - sé’ | sy 2? of rails, CAs EE 
$33 | 2g 25 16 23 (24 
es | | 52 BZ ie £& |* 
| = aes 
T. c. q. Ib. | T. ¢ q.lb 
- = ;— — — | 20216 324/ 3,710] 1 
17 40 1 1 20| 18,410 | 19,440 1030 | 20015 0 20/ 7,080 | 2 
17 | 40 1 120] 6,660} 7,330 | 670] 201 0 2 4| 6,670 | 3 
zi = fa ve — | 2211 232! 4,490] 4 
— _ a — |203 21 8| 4,250] 5 
17 | 40 1 120] 6,770! 7,970 | 1200] 200 1 227] 7,870! 6 
1 i100 414) — — | 2900 |1210 8 111 | 34,070 


Power Station Records and Costs (concluded), 











Total station Capital Capital Total cost 

Total station cost per charges charges per at stati ae 
cost 1000 gallons | during test | 1000 gallons 100 "all, ee 
during test. pumped (seestatement; pumped wl gs 

durivg test. below). during test,  Pu™ped. 

es. d. Ze. 4 Ze € 4a '¢ €s d. 

1 4 2-6 0 0 4-92 1 18 10 00 7-9 0 1 0-82 


Work doneby Hydraulic Cranes, Middlesbrough Dock, 


CapiTaL CHARGES. 


May 2Ath, 1903. 


Value of hydraulic plant, £17,787 195. 10d.— £-~ a4 
At 5 per cent. interest per annum so ee ++ ++ L778 16 0 
At 5 per cent. for repairs and depreciation... .. .. f *''° *? 

Value of buildings (proportion), £5707— 

At 5 per cent. interest perannum.. .. .. 570 14 0 
At 5 per cent. for repairs and depreciation .. Ka 7" 
Rates and taxes (proportion) ae ee es ee, co as qe “SRRRVE 


2431 3 4 






£2431 8s. 4d. + 365 days .. per day 613 2 
£6 13s. 2d. + 24 hours per hour 0 5 6-58 
£0 5s. 6-58d. x 7 hours .. .. time of test 118 10 
€1 18s. 10d. + 59,000 gallons .. per 1000 gallons 00 7-9 
Cost PER 1000 Foot-Tons. 
Total tome dealt with . «sce ns ow 208 1210-4 tons 
Total gallons of hydraulic power water used .. 34,070 gallons 
Total gallons used per 1000 foot-tons of work.. .. .. 1407 gallons 
Total cost for power only per 1000 foot-tons of work .. 1s. 


Another test was made on a Sunday with six hydraulic cranes 
arranged to be as near as possible on one quay, and water meters 
were attached to each crane. Wagons of rails were brought under- 
neath the cranes and worked as if they had been ordinary cargo 
intoaship. They were lifted toa height of 20ft., slued half circle, 
lowered down to empty wagons, the light chain lifted a height of 
20ft., revolved through half circle, and lowered down again. Six 
hundred tons were dealt with as constant loads, and 600 tons as 
variable loads, and the tabulated statement shows the cost of 
handling the same. The cost of power per 1000 foot-tons of work 
was ls, 6d., the time occupied seven hours, as shown in Table 1 of 
hydraulic costs, 

The same work was done on the following Sunday by the electric 
cranes, and the cost per 1000 foot-tons was Is, 2°23d., and the time 
occupied 5} hours. (See Table 2.) 

The total saving effected by the electric cranes, including 
cranemen and labourers, was 25 per cent., but the load factor for 
the electric was only 7°3 per cent. as against the hydraulic 14°4 per 
cent., so that, if more cranes had been working and a better load 
on it at the power station, better results would have been obtained 
for the electric cranes, He would estimate that the total gain 
would have been 50 per cent. 

The diagrams—Figs. 7 and 8 show the fluctuations of the work. 

Capstans.—The electric capstans—Fig.°4—are 24 brake horse- 
power at 1000 revolutions per minute, and are capable of exerting 
a steady pull of 1 ton at a speed of 200ft. per minute, or of hauling 
a load of 100 tons along a level road. The capstan-head is driven 
by a castiron spur-wheel, which is engaged with a steel pinion. 
The latter is keyed on the same shaft as a brass worm-wheel. The 
driving worm is cut from a blank forged solid with its shaft, and is 
coupled direct to the motor spindle. The worm and wheel work 
inan oil bath. The motor runs at 1000 revolutions per minute 
and is completely enclosed. In construction and design iti s 
similar to the crane motors, but is shunt-wound to avoid large 
variations in speed of the capstan head. Upon the motor shaft 
there is fixed an automatic mechanical brake, the principle of 
which provides that when the capstan head is driven by the motor 
the brake releases itself automatically, but should the capstan tend 
to run back through being overhauled by tke weight, the brake at 
once locks itself and sustains the load. Such a brake is absolutely 
necessary upon an electric capstan, as the latter differs from a 
hydraulic capstan in one important respect, namely, that in the 
hydraulic capstan the water in the cylinders holds the load, 
whereas in the electric capstan there is nothing to sustain the load 
upon the current being cut off, and if the load is allowed to run 
back a serious accident may ensue. It is also essential that the 
brake should be automatic so as to claim none of the driver's atten- 
tion from his work. 

The electrical switch gear presents many points of interest. It 
consists of a controller with magnetic blow-out, and with overload 
release gear. The controller is worked by a pedal projecting 
above the capstan case by about 4in. This pedal is removed when 
the capstan is out of use. The pedal is connected to a dash-pot 
which prevents the controller being operated too rapidly when a 
driver is starting the capstan, but, at the same time, by means of 
valves in the plunger, allows the controller to return —- to the 
off position. The return to the off position is effected by means of 
a weight which is lifted as the pedal is depressed. In the event of 
the capstan being pulled up by sudden overload, the release gear 
works instantaneously and breaks the main circuit. Upon the 
pressure being removed from the pedal, the return of the controller 
to the off position automatically replaces the release switch, and 
the capstan is ready to start again. The whole of the gear is con- 
tained in a water-tight cast iron case sunk in the ground, the top 
of which consists of checkered plates flush with the quay side. 
The trials of these capstans are shown on Table III., page 142. 
Cables.—The distribution of current is effected by a net-work of 
feeders and distribution cables laid below ground. These cables 
are fibre insulated and lead sheathed ; they are laid in wooden 
troughs on the solid system, and are at a depth of about 2ft. from 
the surface. Water-tight junction boxes are provided at the 
junctions of the feeders. The crane connection boxes are in two 
portions, the bottom of which contains the positive and negative 
distributing cables, and the top the connection apparatus for the 
cranes. The connection socket consists of a circular gun-metal 
hood which accurately fills the aperture in the cover of the box, 
and is so shaped as to shield the joint from wet. The interior of 





this hood contains two gun-metal tongues which meet the two clip 


contacts in the interior of the box. A stud and groove ensures 
that the socket shall enter the aperture only in the correct position. 
The flexible crane cable enters the hood of the socket through a 
trumpet mouth, and the whole apparatus is shaped so as to obstruct 
the quay side as little as possible. There are fifty-two boxes in all, 
placed 20 yards apart. They have withstood the test of the 
severest weather, and have given no trouble. The cost of cables 
complete is only about 50 per cent. of the cost of hydraulic mains 
for the same power. 4 

Ligl.ting.—About half a mile from the power station a sub-station 
fitted with switchboard for the lighting has been put down. 
There is only one cable for supplying the power both for the 
electric machinery and the lighting of the docks, offices, and 
station. 


TABLE I].—Work done by Electric Cranes, Middlesbrough Dock, 
May 31st, 1903, First Part of Test. 
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electric Time started Time finished at start of at finish of 
engine at for test. test. test in Board test in Board 
work. of Trade units. of Trade units. 
No. 3 8.30 a.m. 10.45 a m. 180,0€0 180,158 
No. 3 11.30 a.m. 2.30 p m. 180,158 180,344 
Totals — —_ i 


Work done by Electric Cranes, Middlesbrough Dock, May 
1903. Second Part of Test. 
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Summary of second p»rt of the test: Electrical cranes. 
Total Board of 


of lifts, 474. Total weight lifted, 612 tons Ycwt. 12 1b. 
Trade units used, 99. 
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Load factor, 7-3 per cent.* 
* This figure represents the load factor in proportion t» the three 
electric engines working at maximum speed. 


Work done by Electric Cranes, Middlesbrough Dock, May 31st, 














1903. Second Part of Test. 
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Summary of second part of the test: Electrical cranes. Total number 


of lifts, 474. Total weight lifted, 612 tons 9cwt. 121b. Total Board of 


Trade units used, 99. 
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Work done by Electric Cranes, Middlesbrough Dock, May 31st, 
1903. Summary of Tests. 
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niin | | 
T. ewt. qr. Ib. | 
204 18 0 24 Each crane lifted each and every load 
204 18 O 24 20ft. slued through a hook travel of 
204 18 0 24 |} 174 103-5ft., lowered load 20ft., lifted light 
208 7 3 12 chain 20ft., slued back through a hook 
208 7 3 12 travel of 103-5ft., and lowered the light 
203 7 3 12 |, chain 20ft., thus completing each cycle 
| of evolutions. 
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Power Station Records and Costs. 
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Work done by Electric Cranes, Middlesbrough Dock, May 31st, 1903. 
CaPiTaL CHARGES. 











2m 4 
ee, AACE ee a en I a eS ke 
Value of buildings, £4507 

At 5 per cent. for interest .. .. .. .. .. 45014 0 

At 5 per cent. fur repairs and depreciation .. } = 
Value of plant, £16,219 - 

At 5 percent. for interest .. .. .. .. .. «2 « Q 1621 18 0 

At 5 per cent. fur repairs and depreciation... .. .. ff ses 

2154 5 4 

£2154 5s. 4d. + £65 days .. per day 518 0 
£5 188.0d. + 24 hours aie tec Cees per hour 0411 
£0 4s.lld. x 5-25hours.. .. .. .. time of test 1 5 9-75 
£1 58, 9-75d. + 264... .. per Board of Trade unit 0 0 1-17 


Cost PER 1000 Foot-Tons. 
OCA DO ORR RU vn ae Ga AK nl ce ee OE 
Total Board of Trade units used... .. 2. 6. ww. 
Total units used per 1000 foot-tons of work . 7 
Total cost of power per 100) foot-tons of work 

Summary.—The Traffic Department—see Table IV—find the 
electric cranes to be a great advantage. There is very little time 
required for oiling, as the crane has ring lubricators to all main 
bearings, and the wheels run in oil baths, which only require atten- 
tion about once a month. The oil bath effectually prolongs the life 
of the wheels and deadens any noise, which is a great advantage to 
the drivers in hearing instructions, The controlling of the crane 
by one handle is also a distinct advance both over the steam and 


2 
4 units 
1 


the hydraulic cranes. With the steam cranes the driver had to | 
attend to fourlevers and a foot-brake, in addition to the feed-pump | 
and the firing of the boiler. In the case of the hydraulic crane | 


two levers are in use which require considerable force. 


TABLE IIL.— Electric versus Hydraulic Capstan Test. 























The automatic cut-out in the electriccranes cuts off the current 
in one case at 3 tons 5 ewt. and the other at 10 tons 1) ewt., and 
this device prevents an overload- upon the crane, - Should--the 
current fail at any time the brake on the lifting gear is applied 
automatically, and will hold the full load in any position with 
safety. To obtain some definite idea of the speeds of the various 
cranes when working under ordinary conditions, they were tested 
separately. The steam crane had a load of 2 tons put on, and 
this was lifted 30ft., slued through 106°5ft., lowered 30ft., light 
hook lifted 30ft., slued 106°5ft., and light hook lowered 30ft. The 
total time for these operations was 1 min. 44 sec., or at the rate 
of 34 cycles per hour. 

The hydraulic cranes, under precisely the same conditions, 
occupied 1 min. 40 sec. per cycle, or equivalent to 36 cycles per 
hour. 

The electric cranes did the same work in 61 sec. per cycle, or 
56 cycles per hour, and this is capable of being increased beyond 
even this point with a good driver. Therefore, in ordinary work- 
ing, the electric cranes are doing 50 per cent. more work per hour 
than the hydraulic or steam cranes. On actual test it was found 
that the electric cranes can be released from the rails, travelied 
30ft., and re-fixed to rail in 3 min. 

When it has been necessary to move the hydraulic cranes to suit 
the working into the various ships’ holds, six men have had to be 
called one hour earlier in the morning to set the four cranes which 
are required for each vessel. With the electric cranes the men 
have not to be called earlier, as two men in summer and four in 
winter can disconnect and connect up four cranes in 15 min. In 
winter, on frosty nights, four men have been employed 6 hours 
each for the purpose of keeping fires to prevent water in the 
cylinders of the hydraulic cranes from freezing; on the other 
hand, the electric cranes have had no need of this. When a steam 
crane had to be got ready for work, the driver had to commence 
one hour earlier in order to obtain steam, whereas the hydraulic 
and electric cranes are ready for work at any moment. [n 1903, 
when the steam cranes were superseded by the electric cranes, the 
quantity of traffic dealt with at this dock was : 

Tons. 





Coal and coke exported 259,746 
Merchandise exported ae vo ce ce ce «SOT NOS 
Merchandise imported .. .. .. i. «. «+ +. oe 83,696 





Total .. oa ee Be ee 590,746 
To do this work, the quantity of coal burned at the new power 
station, which, as previously stated, supplies both the electric 
power, lighting, and hydraulic power water, was 3428 tons 4 cwt., 
or the total merchandise worked per ton of coal burned was 172°3 
tons, or a gain of 47°2 per cent. 


8, Middlesbrough Dock, August 19th und 20th, 1903. 





E . feast | 2g! FO | 
s Time Speed | Powerused jz, 2 | Actual power used by | Efficiency of Cost | Cost of 
5 : occupied. per minute. i Eo & & machines. machines. of power. 1000 fout tons 
= $3 |———_— units and gals. 22 x= +/—___— of work. 
= | #3 | | \eeaeee | 
2 B64 | Elec. | Hyd. Elec. Hyd. Elec. Byd. iz 3 7. = Elec. Hyd. Elec. | Hyd. Elec. Hyd. Elec. | Hyd. 
= ler £ 
ae eee rad Tere ees eet Be eae ete See | TN eee) See x Eee ncaa adaos atime —s a 
Tons Ft Sec Sec. Ft. Ft. Ft.-lb. | Ft.-lb. | Puc. P.c. d. d. d. d. 
174 | 100 | 47} | 361. 126 17 | 0-51 45 400,200 | 1,354,764 | — 807,300 30 50 
M45 | 100 | 40- | 1155 150 2 | OSL 45 333,500 | 1,354,764 | — 807,800 | 25 | 40 
6 ( 7 74 52 8 E £66 $23,484 | 717,6 3: 36 
sr a 35 654 ro = te 4 proses pom get 11 una = “i 4-1467 4-3 6-63 6-§8 
38 | 100 | 334 16 179 180 | 0-26 | 133;400 690,664 | 1/166.100 | 19 11 
” | 100 | 38 oh» «182 208-0 BL 65 | 66,700 557,844 | 1,166,100 | 12 5 
SEL FSA PRES (eat k See sie, Pee isl seis ater) Bae | RL TRS EP Peaas| Aas ae! ewereet Sr! 
mean mean | . | mean , mean 
— | 226 691} 161 96 2-11 340 | 1,400,700 | | 





Power used by electric capstan running light for 10 minutes, 0-5 unit or 1,828,200 ft.-Ib. Value, 0-985d. 


Power used by hydraulic capstan rumning light for 10 


NotF.— These tests were made with ordinary dock wagons in bad weather. The wagons had the usual grease-boxes to axles. 


laid, but level. 


TaBLe IV. Summary of Results, 








5,605,004 | 6,099,600 | 25 23 


minutes, 570 gallons or 10,225,800 ft.-lb. Value, 7-2d. 
Lines very badly 


| 
| 
| 















ae yey _ 3 = : - L 
3-5 jefrs?j[,- S--|- 89 38 gue g E 
eta mB’? | bE os es + 222 - Z do ne 
2s s 2"e + - i es ~ ~~ = = re) 
aoe : 55% ee eR $ a Ss 26 Ze = S32 
test “so | Sa5> | 282 S| see S x 83 Eo”g Beg 
Description of cranes. 25 rie S85 uw /| 8 3 | 28t as tae Bs abs 
| Bo ShS Ewes le 3 | e835 25 22 a7 ="3 
33 + cotc 3 bem Sas £7 so“ Za t 2a & 
a= ste ee 2b £ L oD og or £3 es 235° 
£3 2°56 |Oou 3/5 5 | sito Bs & 5 S os 
£ Sa |Ps 3/& Z| SEP a & | Be BS 
P = 3 $ = OFS _ = 
* zie & 3 5 S 
ze : Tons. Ib. d. d. d. d. Per 100 t.| Per cent. 
oo nee 1210-4 358 167-34 436-74 3528 3964-74 327-5 ' 
Whestehe 5, ss ees ae 1224-9 2912 151-38 351-48 2646 2997 -48 244-7 
Saving effected by electriccranes — ; 2.6 672 5-6 85-26 | 882 967 - 26 82-8 82-8 25 











NOTES FROM SOUTH AFRICA. 
(By our own Correspondent.) - 
JOHANNESBURG, July Ist. 

Now that the first batch of Chinese labourers has arrived on the 
Rand, and has been started at work without the occurrence of any 
unforeseen difficulties, and bearing in mind the fact that arrange- 
ments are completed for a further and continuous supply, it may 
be assumed from the very certain prophesies of the well-informed 
promoters of the importation scheme that we are on the eve of a 
yreat industrial revival in the Transvaal. The mining industry is, 
of course, that primarily and immediately affected, but, as this 
institution serves as the weather-glass of the general prosperity of 
the country, good times are on all hands predicted for the whole 
population of the new Colony 

At such a time, then, as the present it appears appropriate to 
make a few comparisons with the achievements of periods of past 
success, and to note present tendencies, and the needs of the future. 
At the close of the year 1898 there were, according to the report of 
the State Mining Engineer, 7149 stamps erected in the mining 
districts of the Transvaal, and of this total 4721 were actually at 
work, In the full tide of prosperity during the month of August, 
1899, the number of stamps being ‘‘dropped” had increased to 
6070. Then came the war, and with it complete industrial 
collapse. In June, 1902, we find from the official records that 
there were 2145 stamps engaged in crushing, and this number was 
steadily augmented until in June, 1903, a total of 3750 was 
reached. This slow but steady progress, in the face of tremendous 
labour difficulties, has been maintained, and in June of the present 
year, out of an approximate total of 8000 stamps erected, there are 
some 5200 at work. 

In the year 1898 the average tons crushed per twenty-four 
hours by each stamp was 4-56; at the present time this duty 
has been increased to nearly 5 tons per day, the chief reason for 
this being that the most modern stamps erected are of the 
heaviest weight, viz., 1250 lb., with a duty as high as 5# tons. 
There are still a good number of stamps of under 1000 Ib. weight 
in the country, but there is little likelihood of their number being 
increased. 

At the end of June, 1902, there were 38 producing gold mines 
at work; in June, 1903, by steady increases, a total of 58 was | 
reached ; and at the present time there are 72 mines actually pro- | 
ducing gold. 

Turning to the mining of other minerals, the past twelve 
months will show a record output for the coal mines, viz., over | 
2,300,000 tons. The year 1903-1904, with an output of 1,969,089 | 
tons, was 61,281 tons above the previous record, obtained in the | 


| and road wagons ; flour mills ; waterworks and pumpi 
| lighting and power stations ; hotels chambers, and public build- 


year 1898. Still busier times are confidently expected, and the 
tendency for all the collieries is to increase their plant largely. 

The Transvaal] output of diamonds before the war was insignifi- 
cant, but under new conditions of government this mining 
industry has gone along with giant strides. In the month of July, 
1902, 27 carats, valued at £75, were recovered ; the output for the 
same month of the year 1903 was 16,670 carats, valued at £23,591, 
while the monthly output has now reached about 80,000 carats, of 
value approximately £110,000. 

The value of the present monthly mineral output in the Trans- 
vaal amounts to upwards of £1,500,000, to which total the gold 
mines contribute over £1,300,000, the coal mines about £75,000, 
and the diamond mines the amount above stated. 

Practically the whole of the power necessary for mining opera- 
tions, and, in fact, for all machinery in the Transvaal, is generated 
in steam boilers. The total horse-power of prime movers is 
206,000, out of which the natural hydraulic power resources do 
not supply more than 2500 horse-power. Internal combustion 
engines do not contribute as much as 1000 horse-power, and it may 
be that here is a condition of things that requires alteration. 
Regarding the distribution of power, electrical means are favoured 
to the extent of 30,000 horse-power, while the old established 
compressed-air system transmits as much as 46,000 horse-power. 
There are now some 3150 registered steam boilers in the Trans- 
vaal—all boilers have to be registered, and permission to use is 
granted by the Government inspectors—out of which total over 
2300 are actually in daily use. 

Regarding the distribution of these boilers, there are approxi- 
mately twice as many erected on the mines as on industrial con- 
cerns ; but, turning to the numbers under steam, it is found that 
the ratio 2:1 reduces to about 3:2 the number of boilers held in 
reserve on the mines being considerably greater than in the case 
of other works. 

During the past twelve months some 500 new boilers have been 
registered, and only about half of this number have been erected 
in the mines, so that it will be seen that there has been consider- 
able activity in other industrial concerns, These comprise the 
following, arranged in order of importance as far as relates to the 
actual number of boilers installed:—Boring and diamond 
drilling plant; engineering, building and contracting works; 
stone, brick and tile, pottery, lime works, and slate quarries ; 
breweries and distilleries ; mineral water works ; traction engines 
stations ; 


ings, saw mills ; agricultural plant ; cod storage works ; explosive 








‘*standardisation,” and ‘‘centralisation.” The two leading 
éngineering associations held their annual. meetings in June, and 
the following remarks, culled from the addresses of the retiring 
presidents, may well be quoted. At the meeting of the Association 
of the Mechanical Engineers of the Witwatersrand, Mr. k. M, 
Catlin, acting consulting engineer of the Consolidated Goldticlds 
of South Africa, spoke as follows :—It has often seemed to me that 
here we are rather unfortunate, inasmuch as the machinery comes 
from nearly all parts of the world, and therefore follows no uniform 
system. ‘Take, for example, the item of threads and screws of al] 
sorts. On nearly every property are to be found a varied assort- 
ment. How much time and money, not to mention patience, js 
lost absolutely without benefit to anyone from this cause alone. No 
doubt each variety may be well enough in its way, but they don’t 
mix well. It may be possible to force them into use, but they don’t 
fit, and in some cases it may result. in serious expense and trouble 
later on. What is true of bolt threads is even more pronounced 
when applied to pipes and fittings A leak ina bolt thread is often 
of no particular importance, but not so in pipe threads ; they 
should fit, and a failure to do so means loss sooner or later. Take 
another instance—drills. All jin. holes, logically, should be of the 
samesize ; but are they? The variation of whatis called a blacksmith’s 
hair will do well enough in some cases, but not in all. Flanges 
are rough sort of things, but for lack of. standards how much |oss 
results in even this item. What a considerable loss is met with in 
almost every job in making things fit that are supposed to tit. 
The term fitter was once a new term to me, but here it seoms 
peculiarly appropriate. So far as I have been able to determine, 
it appears to mean one who, by circumstances beyond his control, 
is forced to fit something that ought not to require to be fitted, 
and, incidentally, afterwards to put the various fitted purts 
together. I do not intend to reflect in any way on the profession, 
but Iam quite willing to admit that the fitter may be a clever 
workman, and in some cases, to succeed, he must be a perfect 
genius ; but what I mean is that fitting in its literal sense ought to 
and can be materially reduced by standardisation. Changes in 
the original plan of any work are expensive if made during con. 
struction: one thing rests on another, so that changes that seem 
trivial themselves may result in bewildering complications later 
on. For this reason, if for no other, too much fitting seems 
undesirable, and it would no doubt be much more satisfactory if 
the various alterations made necessary or developed by thse 
fitting operations could be avoided. It should now be possible to 
do away with the multitude of variations in what have become 
standard articles. It seems quite probable that a standard pattern 
for mortar boxes might now be adopted that would suit all our 
local conditions. There is very little difference in the rock tv be 
crushed or the work to be done in the mortar box, and 
there seems no reason why a new pattern should be designed 
for every new mill. And this is true of a good many 
other parts of a battery, and for that matter of the whole mill, 
Just before the war, when a great many new shafts were being 
sunk, each company had to carry a stock of special-sized timber 
suitable for the particular size of its shafts. As they were of 
various sizes, and there being no uniformity in the system of 
framing, merchants could not stock the great variety of sizes. A 
meeting of several engineers was held and the whole matter was 
discussed, resulting in the adoption of a standard size of timber 
and method of framing to be used in their shafts. Your ex- 
president, Mr. G. H. Thurston, has suggested that an effort be 
made to bring about a system of standardisation on these fields, 
and I commend the suggestion to your consideration. So great 
are the benefits to be derived from the adoption of a system of 
standardisation that it seems quite possible that sooner or later the 
consulting mechanical engineers and other interested parties may 
join together in an effort to establish certain standards. Mean- 
while any discussion of the subject by the Association, the 
members of which are in daily contact with the disadvantages of 
the present system, or rather lack of system, can hardly fail to be 
of great practical value. Should a system of standardisation be 
adopted, it would be possible to publish details and full specifica- 
tions of each design, and in calling for tenders on such articles it 
would then only be necessary to specify the article to be according 
to the Rand standard, and the manufacturer would know exactly 
what was expected, and the purchaser would know what the 
tender was based on. Should circumstances require any special 
pattern, not standard, special drawings and speciications could be 
made as now, but in most cases standard designs would probably 
be used to the mutual benefit of both maker and purchaser. 

At the meeting of the South African Association of Engineers, 
Mr. D. Gilmour, consulting mechanical engineer for Barnato Con- 
solidated Mines, Limited, in the course of his admirable address 
said their endeavours should be towards uniformity in design, 
which, after all, in large matters, was only a species of standardisa- 
tion, on which Mr. R. M. Catlin addressed the Mechanical Engi-, 
neers’ Association lately, and whose views should meet with the 
strongest support. No matter how careful one may be, there were 
always improvements in design that only became cbvious on the 
completion of the work, and this shadow of coming events had a 
paralysing effect on many. Almost every conceivable arrangement 
of plant would be comparatively obsolete in a few years, and might 
possibly require considerable amendment to-morrow. Delay 
enabled more of those improvements to overtake them, each, as it 
arrived, necessitating changes or modifications in design, whereas 
by getting rapidly ahead with the work on sound and established 
lines, avoiding the erection of monuments to posterity, it was 
probable that the plant would be as economical in first cost and 
working expenses and as amenable to such modifications as one 
that occupied far more time in arriving at, and the value of which 
had been lost through the producing period having been over-long 
delayed. Cheapness in first cost was too often obtained in the 
competition that was so manifest here at the sacrifice of «uality. 
It was easy to buy cheaply, for even the most unbending manufac 
turers would yield to the demand for cheap goods if only the pressure 
was sufficiently great. But cheapness for itself alone, in every 
commodity, not excluding labour, was bad. The best value was 
what was required to keep down the cost of maintenance, and sv 
one of the first essentials in a modern engineer was to be a good 
buyer. The aggregate initial saving due to such pressure for 
cheapness as is often brought to bear on manufacturers in the local 
dealings hardly affected the total cost of equipment, while the 
result was felt ia direct losses through waste, increased attention, 
more frequent renewal, and often accidents that could not be esti- 
mated. In large matters, too, the attempt to save in the initial 
cost of equipment by adopting cheap classes of machinery, or by 
ingeniously devising methods of working in some plant that should 
be on the scrap heap, often resulted in power losses and running 
costs that so increase working expenses as to invite failure. 
Instances had been known of low-grade mines struggling through 
a few months of production and then shutting down, which might 
have survived if sound engineering had been shown in the first 
equipment and disposition: of the plant. These poorer mines 
required more elaborate care in ensuring low surface costs when 
producing than those more fortunately circumstanced, and, owing 
to the narrowing of the field in which large savings could be made, 
those were the days of small economies, effected in such a way 
that the first cost might be the last. 








Tue total single-track railway mileage in the United 
States on June 30th, 1903, was 207,977 miles, an increase of 5505 
miles over the report for the year ending June 30th, 1902. This 
is the largest increase reported by the Interstate Commerce Uon- 
mission since 1890. ‘The operated mileage for the year was 
205,313 miles, The total of mileage, including second, third, and 
fourth track and sidings, was 283,822 miles. This total shows 





factories, laundries, &c, &c. 
Looking to the future, the two watchwords of the engineer are 


an increase of 9626 miles in the aggregate length of all tracks 
operated 
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THE IRON, COAL, ANID GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

Tue engineering trades are quiet this week, for holiday influ- 
ences prevail, and there is hardly any business stirring. The same 
state of things exists in the iron and steel trades. The iron- 
workers seem pleased that there is to be no reduction of wages, 
The average net selling price for May and June is £6 7s, 2-29d., 
or Is. 3-22d. less than the previous return, and wages remain 
unaltered at 8s, 6d. per ton as the basis price from August 8th to 
October Ist. The total outpnt for May and June was 26,860 tons, 
or 227 tons below the previous return, Bars accounted for 19,673 
tons, the rest being angles and tees, plates and sheets, and hoops and 
strip. The suggestion made by the employers to abolish the 
6d. bonus paid by the members of the Midland Iron and Steel 
Trade Wages Board as a set-off to the Northern ‘‘ extras” has 
been relinquished. The employers were under the impression 
that the Northern extras were not now being paid, but the 
secretary to the North of England Board (Mr. J. R. Winpenny), 
in a letter to the Midland Board’s secretary (Mr. Daniel Jones) 
says: ‘The daily prize money of 1s. per furnace for full 
heats is paid by the firms connected with this Board. There 
js practically no level-handed work at present, and_there- 
fore level- handed money is not paid. As regards the 
Monday working money, this is paid by those firms who work 
Mondays, but less than half the members of the Board do so,” 
Upon hearing this communication, the Midland employers expressed 
themselves satisfied that the Northern extras still existed, and 
therefore withdrew their claim to the abolition of the Midland 
honus. Although the new average selling price is not much below 
that of the previous two months—not sufficiently down under the 
scale to alter wages—yet, when contrasted with this time a year 
ago, a serious decline is observable, the value being less by as much 
as %s. 114d., and the quantity by 1823 tons. These declines show 
a serious falling off in trade during the past twelve months, A 
partial recovery has occurred in black sheets, some makers secur- 
ing half-a-crown per ton more than recently, and doubles may now 
be quoted £6 5s. to £6 7s, 6d., with singles £6 23. 6d. to £6 5s., 
and trebles £6 17s, 6d. to £7, This improvement has been chiefly 
occasioned by better buying on the part of the galvanised iron 
manufacturers, who are doing well with foreign orders. Marked 
bars keep steady at £8, with a good demand for smithing and 
welding purposes, including railway couplings. Steel is in fair 
inquiry, with Bessemer billets at £4 5s. to £4 10s., and Siemens 
sorts £4 10s, to £4 15s, In the pig iron trade inquiries have lately 
Leen more numerous, the circumstance that some brands of 
Northampton pig iron can be obtained at as low.as 40s. having 
attracted purchasers whose supplies were low. Staffordshire 
cinder forge is quoted 44s., and ordinary all-mine 60s. to 65s. 

Matters are quiet in the coal trade, forge sorts still being quoted 
ss, to 9s., and furnace 10s, to lls. Yet extensions of colliery 
workings are continuing. The recent discovery of thick coal, in 
the second ‘‘ road” driven from the ‘‘Jubilee” pit, has greatly 
improved the prospects of the Sandwell Park Colliery Company. 
This concern is developing the estate leased from Lord Dartmouth, 
and has already sunk the ‘‘ Jubilee” shaft, and driven two gate- 
roads from it--one more than 600 yards through the thick coal, 
and another about a third of that distance 
thick coal a few weeks ago. The company now claims to be the 
possessors of about 700 acres of thick coal, and to be the owners of 
the largest colliery property—except the Earl of Dudley's —in the 
district. 


A summer camp of engineering, mining, and geology, in connec- | 
tion with the Birmingham University, has been held very success- | 
fully in North Wales, the headquarters being Bontddu, near the | 
St. David’s gold and copper mines | 


estuary of the river Maw. 
were among the places of interest visited. One of the ingots 
handled by the students was worth £900, and the whole process of 
gold-mining was seen. 

Mr. Henry Davey, consulting engineer to the South Stafford- 
shire Mines Drainage Commissioners, has furnished the specifica- 
tions for the engine work of the three new pumping plants 


included in the amended engineering scheme for the Tipton dis- | 


trict. These have been passed by the Tipton District Committee, 
and tenders are to be invited forthwith. 

With regard to the various Midland metallugical industries, the 
tube trade has received an accession of work by the placing at 
Wednesbury of a large order for nearly 2000 tons of tubes for 
South Africa, The work of laying, in that town, the large steel 
pipes needed in connection with the Mond power gas scheme is 
proceeding rapidly. $ 

The surveyor to the Urban Council of Wellington, Shropshire, 
has drawn up four alternative schemes for increasing the water 
supply, varying in outlay from £3750 to £10,500. The larger of 
these two sums has reference to No. 1 scheme, which would give 
an additional 22,000,000 gallons storage capacity. By this scheme 
it is proposed to enlarge the present reservoir by taking out a 
shelf, to construct a new earthwork dam, raise the present water- 
level 4ft., and to construct five filter beds, built of concrete and 
faced with blue bricks, each filter having a superficial area of 
1600ft. A clean water tank would also be provided, built of 
concrete and faced with blue bricks, to hold 250,000 gallons. The 
figure given is exclusive of additional land and easements. 








NOTES FROM LANCASHIRE. 


(From our own Correspondents.) 
Muuchester, The state of affairs in the iron and coal trades of 

this district continues one of great quietude. The attendance on 
Change on Friday last was exceedingly small; indeed, much 
smaller than is usually the case at holiday times, and it was evident 
that on the following Tuesday many prominent buyers would not 
put in an appearance. Still, in the engineering trades, although 
some dulness is manifest and there is absence of forward orders, 
yet a fair amount of employment is given ina general way. In the 
electrical department particularly there is no lack of employment, 
and as evidence of the future it may be stated that a local firm is 
making machiné®y for a large Anglo-American company having 
obtained the preference for turning out work of the best 
description as compared with German and American competitors. 
We hear that there are many instances where local firms have com- 
peted successfully for work both at home and abroad, and the day 
1s apparently not far distant when English-made machines will have 
an all-round preference, 

,, 48 indicated, there was no new feature at the market on 
Tuesday, Pig iron had u slightly downward tendency, and for 
Lincolnshire foundry No. 3 a decline of 1s. per ton was registered. 
On the other hand, both Scotch and Middlesbrough were firm, 
and Lancashire was held for late rates. Lancashire No. 3 foundry 
Was quoted 51s. to 52s. 6d., Derbyshire 51s. to 52s., Lincolnshire 
16s, 6d. to 47s., Middlesbrough open brands 5ls, 6d. to 52s., with 
makers quotations about 1s, higher ; Cumberland hematite, 62s. 
to 62s, Qd., delivered Manchester ; Scotch pig iron, Eglinton 
02s, 3d., Glengarnock 52s. 6d., and Cartsherrie 55s. to 5ds. 6d. 
Manchester docks. Forge qualities still continue nominally equal 
to late rates delivered Warrington. ‘ 
Finished iron was unchanged, and short time, owing to hot 
bea is the order of the day in a large number of forges. 
; tay Staffordshire, Lancashire, and Yorkshire bars remain at 
«bout the same level, namely, £6 5s., delivered stations, and hoops 
£6 17s, 6d. In Foreign Bessemer bars there is nothing 
doing, 
In iron billets it would appear that German makers are now more 
aun to study the Lancashire market requirements, and we hear 
of offers at £3 17s, 6d., c.i.f. , Manchester, and of sheet bars at 





which reached the | 


£3 15s, 3d., also delivered at this port, but owing to the state of 
trade there is little or no response from buyers, 

In copper and spelter there was no change, but in ‘‘ loco,” fit- 
tings and general engineering work a fairly good demand was said 
to be experienced. 

In exports of machinery from Manchester during the past week 
or so there has been, as can be readily understood, a serious failing 
off all round, but this will no doubt be recovered after the holidays. 
There are no particularly large items, the principal ones being to 
Germany, machinery, £6928 ; Belgium, machinery, £1129; Bombay, 
machinery, £1044, and various items of railway materials and 
fittings; France, machinery, £478; Hamburg, machinery, £240 ; 
Holland, machinery, £225; St. John’s, New Brunswick, machinery, 
£200, and 13 tons 8 cwt. Bessemer steel billets; Sweden, ma- 
chinery, £202 ; Bagdad, 15 tons 54 cwt. copper sheets, 

Imports included 1889 coils wire rods, 843 coils iron wire, 707 
pieces steel billets; 960 coils hoop iron, 7119 plates, spelter, &c., 
from Rotterdam ; 701 coils wire, 1521 iron girders, 88 bags nails, 
105 bundles iron, 9 packages machinery, 14 cases 144 bags nails, 
and 300 iron channels from Antwerp; 20 cases electrical machinery, 
3205 flat billets, 460 bags wire nails, 33 cases 6 packages machinery, 
and 300 barrels scrap brass from New York. 

Turning to the coal trade, we find few features of interest to 
record, The attendance on the Coal Exchange on Tuesday was 
below the average, and this was accentuated by the holidays and 
short time prevailing in the Lancashire colliery districts. As to 
the future of the trade, much will depend on the meeting of the 
Conciliation Board held in London this week. Naturally the 
colliers are very much averse to any reduction, and the decision of 
Lord James of Hereford, and the proposition of 24 per cent. 
reduction at once and 25 per cent. at some future date, making 
5 per cent, in all, will be awaited with much interest. Of course 
this cannot come into operation for some time in any case, but it 
is felt that the prolonged spell of hot weather will go rather 
against the men, and tend to secure the wished-for reduction by 
the employers. Meantime there is a great accumulation of house- 
fire coal, and although this may be favourable for some proprietors 
where bard coal is mined, it will not tell in the case of soft coal, 
which will deteriorate with keeping, and will have to be cleared at 
the value. In engine slack, owing to the short time being worked, 
| in some cases only one or two days a week, there is little change, 
while in shipping the freights continue adverse to local shipments 
on the Canal. Steam and forge coal in only limited demand. 
Quotations are as follows:—Best house coal, 13s. to 14s. 6d.; 
seconds, 12s, to 13s.; common, 9s. to 9s. 6d.; and up to Ils. for 
certain sorts, delivered Manchester. West engine slack, 6s. 6d. to 
7s.; good unwashed, 6s. to 6s. 6d.; common, 4s, 6d. to 5s. 3d., at 
the pits. Coke prices do not show much change. 

Burrow.—This has been essentially a week of holidays. Many 
of the works, save and except blast furnaces, have been standing 
idle, and commercial men and the industrial classes generally have 
been resting on their oars. This fact has had a further depressing 
tendency on the hematite pig iron trade, and next to no new 
business has been done. The fact is there is very little demand in 
the market, and makers in the meantime are very short of orders. 
Sales are few, and transactions of any size are never reported. 
Makers keep twenty-four furnaces on hematite, and one on spiegel- 
| eisen, but the demand is not quite up to the output, and occa- 
sional parcels are finding their way into makers’ stocks. On the 
other hand, warrant iron stocks show a decrease of 561 tons, and 
now total up at 15,529 tons. Prices show no change. Mixed 
| Bessemer numbers are quoted still at 53s. 6d. net f.o.b., and 

warrant iron remains at 52s, 6d. net cash sellers, buyers 6d. less. 
| There are hopes it will not be necessary to reduce the output of 
| the furnaces until the autumn, but this will greatly depend on 
the demand on the part of local steel makers. So far as the out- 
side demand is concerned, it is not only very quiet, but is likely 
to remain so. 
| There is less life than has been known for some years past in the 
| native iron ore trade. Much depression exists among iron miners 
| who are irregularly employed. The demand for iron ore is very 
| quiet, and prices are kept low at 8s. 6d. per ton for good ordinary 
| sorts net at mines. The opinion is gaining ground in this district 
| that in searching for new finds of ore in the future it will be wise 
to seek for metal at greater depths than have hitherto been worked. 
In the West Cumberland district pits are being worked at a depth 
of 420 yards, where the best ore is being found under old deposits. 
With a view to helping prospectors some royalty owners 
are offering inducements in the waiving of dead rent charges, 
and in an agreement not to make any claims for royalty until the 
explorers have refunded the cost of boring the metal. The new 
electric ore finder is at work on the hematite ore royalties of the 
Barrow Steel Company, but at the moment of writing ao results 
have been made known. 

The steel trade is depressed. The mills are idle this week, and 
no new business is reported. Makers are not well off for orders in 
any department, and are only able to employ their mills about 
half time. Prices are weak, and competition is so keen for the 
small business doing that it is only by easing prices that orders can 
be secured. Heavy rails are quoted at £4 10s. for ordinary sec- 
tions. Light rails and colliery sections are neglected. 

Shipbuilding material is in very quiet request. Plates are at 
£5 12s. 6d. per ton. Other steel sorts are in short request. 

No new orders are reported in shipbuilding and marine engineer- 
ing establishments. The cruiser Canada, built for the Canadian 
Government, has finished her trials. She steamed 17} knots per 
hour, or 1} knots above her guarantee. 

Coal and cokeeare depressed, and the trade doing is smaller 
than for many years past. 

Shipping is only about half employed. Last week 13,638 tons of 
iron and steel were exported from West Coast ports, in contrast 
with 28,341 tons in the corresponding week of last year. 











THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THE South Yorkshire coal trade in household sorts is about as 
weak as it can be. The continued fine weather, which has been 
exceptionally sultry this week, has thrown business back, the 
slight revival caused by the four or five days’ wet having com- 
pletely passed away. Although the pits are working no more than 
four days a week, the output is in excess of the market. There is, 
consequently, a tendency to raise as little of the best Silkstone 
coal as possible, coalowners being reluctant to part with this fine 
quality at anything less than the quotations which have ruled for 
several months. There is, however, a little weakening, Silkstones 
being quoted at 12s, for best hand-picked samples, and 1s. less for 
secondary sorts. Barnsley house coal fetches trom 9s. 6d. to 
10s, 6d. per ton, inferior samples in owners’ wagons at the pits 
being obtainable at from 9s. to 9s. 3d 

A good business is done in steam coal, the bulk of it being in 
coal forwarded for shipment. A large tonnage is being sent both 
by rail and water to Hull. Grimsby is also requiring heavier weights, 
beth shipping and steam fishing trawlers’ demands having recently 
increased to a large extent. Goole is mainly supplied by West 
Yorkshire firms, but the South Yorkshire coal sent there commands 
from 8s, to 8s, 6d. per ton. The railway companies are at present 
taking considerable deliveries under contract for locomotive use. 
Gas companies and corporation gas departments have now under 
consideration the contracts for next season’s supplies. A reduction 
in prices is talked of, but nothing is as yet settled, and house coal 
moves off quietly. Inslack and smudge there is very little doing, the 
better qualities being most in request ; ordinary slack and smudge, 
although limited in output, are still more than the market needs, 
owing to the mills running short time in Lancashire. 

The coke tradecould scarcely be in a more unsatisfactory condition 
—the make is extremely limited and is chiefly confined to colliery 
companies who work their own ovens, Large quantities may be 








seen in the railway sidings and accumulations were also noticeable 
elsewhere, Derbyshire and North Lincolnshire are taking less than 
at any time for years. 

In spite of the depression in the coal trade considerable develop- 
ments are taking place in Derbyshire. The Williamthorpe pit at 
Heath, which has been in process of sinking for 2} years, on 
Saturday reached a fine seam of Silkstone coal 4ft. din. thick. 
There are two 19ft. diameter shafts, 555 yards deep. Employment 
will be found for 300 additional men before Christmas, and the 
village of Holmewood will be further developed. At South Wing- 
field colliery it is said that a shaft is about to be sunk to the Kilburn 
seam, which is an excellent coal, A modern electric system of 
haulage will be adopted. 

The low quotations for hematites and other irons which were 
noted last week continue unchanged, but tempting as these prices 
are they have not encouraged any forward buying, and there is 
some possibility of still lower quotations ruling before long. In the 
steel trade a few houses are doing rather better in special qualities. 
In Siemens and Bessemer steels some fair orders, though not to 
any large extent, have come to hand, and have been exceedingly 
welcome in several departments where little work has been had for 
some time. ‘There is some expectation that these orders will soon 
be followed by others of more consequence both for home and 
export account. Prices for Bessemer billets of guaranteed temper 
are on the basis of £6 10s. per ton, and from £7 10s. upwards for 
Siemens qualities. Buyers are reluctant to order forward unless 
makers give them concessions, which they are not willing to do. 
Several of our railway material manufacturers are a little better 
off for work, but this experience is not at all general. The quota- 
tions now ruling are such as ought to encourage buying by railway 
companies, but they still continue to order from hand to mouth. 

The Admiralty have this week placed orders in Sheffield for 
armour plates for the battleships now being built in the dockyards. 
Messrs. John Brown and Co., Limited, Atlas Steel and lronworks, 
have received the order for the barbette and conning tower plates 
for H.M.S. Hibernia and H.M.S. Britannia. The weights will be 
about 1600 tons. Messrs. Cammell, Laird and Co., Limited, 
Cyclops Steel and Ironworks, have received the order for the 
barbette and conning tower plates for H.M.S. Africa. 

It is reported from South Africa that energetic operations are now 
being made in the Transvaal to utilise local resources in iron and 
steel. A blast furnace has recently been erected near to Pretoria. 
It is advantageously situated on the line of the railway, in the 
centre of iron deposits, and near coal supplies. The furnace is to 
have a capacity of 500 tons of pig iron per week, and to be 
followed by rolling mills and a steel-converting plant. Further 
discoveries of ore, tin, lead, and silver are reported, and the 
effect, if properly worked, must be to make our Colonies less 
dependent on imports. 

Significant complaints are again being raised of steel 
‘*dumped” by the United States manufacturers on this side. It 
was expected that when the American ‘‘boom ” fizzled out we 
should have a repetition of the ‘‘dumping” process, and it has 
come. Several manufacturers state, however, that while it, of 
course, injures the steel producers it has rather an advantage for 
several branches of Sheffield trade by providing them with cheaper 
supplies of their raw material, which, it is added, would in no 
case be produced here. The chief business in steel at present is 
in high-speed tool steel. Local manufacturers who had the fore- 
sight to appreciate this new class of steel, and to take up its pro- 
duction energetically, are doing remarkably well, with every 
prospect of the business being maintained. 

The Derwent Valley Water Board has just placed orders for 
20,000 tons of Portland cement required in the building of Howden 
and Derwent dams, and eighty additional railway wagons for the 
carriage of stone blocks and rubble from the quarries at Grindle- 
ford. 

At the half-yearly meeting of the Lincolnshire, Derbyshire, and 
East Coast Railway Company, Mr. Emerson Bainbridge, the chair- 
man, stated that they had to face the stagnation in the coal trade, 
but, happily, the expectation that there would be a diminution in 
traffic had not been realised. There was very iittle improvement 
in the coal trade, and it naturally affected their passenger 
earnings. 

The directors of the Great Central Company, in their report 
issued on the 4th inst., state that while the development of the 
company’s business continues to be of a satisfactory character, 
progress has been considerably retarded by the depression which 
still prevails in the iron and steel industries, and also in the 
Lancashire cotton trade. 

The Electric Supply Department of the Sheffield Corporation 
have made important proposals for reducing the charges for 
electric power. These charges under the new scale will be at the 
rate of 1d., 1jd., 14d., and 2d. per unit, according to the supply, 
and the purpose for which it is used. From the new scale dis- 
counts will be allowed, ranging from 5 percent. up to 40 per cent., 
according to the number of units yearly required. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


THE iron and allied industries continue in a very dull and un- 
satisfactory condition, consumers having very few orders to give 
out, and holding these back wherever possible, with a view of 
depressing prices still further. But generally producers are at 
present holding their own, more especially the makers of the higher 
qualities of Cleveland pig iron, and also of plates. In regard to 
the latter there has been no alteration in the quotations since the 
early part of March, though shipbuilders have striven very hard 
to get them down. But the plate makers of this district have still 
the upper hand, and practically the manufacture of steel ship 
plates is confined to two firms, which are quite equal to furnishing 
all that is required in the North of England at present, The two 
firms are the Consett and South Durham Companies. To force 
their hands some of the shipbuilders are reported to have been 
buying German plates lately, and within the last few days a Wear 
firm is said to have purchased Welsh plates. The latest is that 
several thousand tons of ship plates have been bought at Pittsburgh 
for consumption on Tyneside, at £5 per ton delivered, that being 
12s. 6d. per ton below the figure which North of England manufac- 
turers are prepared to take, and which is a rate that leaves them 
little profit. It is stated taat the American sellers are 
selling to British consumers in this case at much lower 
prices than American consumers have to pay. The accuracy 
of this last report is doubted on thisside. But all these statements 
have not led to any easing in the prices of plates made in the 
North of England ; steel ship plates are yet at £5 12s. 6d., and 
iron ship plates at £6 7s. 6d., both less 24 per cent. and f.o.t. 
The quotations for angles are also very firm, steel ship angles 
at £5 5s., and iron ship angies at £6 2s. 6d., both less 24 per cent. 

That the outlook is bad for the shipbuilders cannot be doubted ; 
they stand in need of lower prices for materials, for the present 
figures that they have to quote for new vessels do not tempt ship- 
owners at all. Their trade is almost worse than was ever before 
known, and one indication of it is found in the fact that at this 
season of the year, which should be almost the briskest, there are 
stored up in the Tyne alone no fewer than sixty vessels, some of 
which have never even been to sea. When trade and shipping is 
dull, and shipbuilding is likewise, owners utilise the time in having 
their vessels repaired and overhauled. But there is comparatively 
little of that at the present time ; the owners cannot well afford it, 
and appear disposed to wait until there are signs of a revival. 

An example of the slackness of trade is afforded by the ship- 
ments of pig iron from the Cleveland district during July. These 
only reached 71,774 tons, a quantity smaller than has been 
reported in any month for more than two years. Even in the 
winter months the shipment has not been anything like so bad, 
and it is far below the July average, which, taking the last ten 
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years, has been 95,000 tons, or nearly 28 per cent. more. The 
June shipments—77,395 tons—were bad enough, and it was 
generally expected that July would have shown better figures, 
instead of which they are worse by nearly 8 per cent. There was 
a considerable falling off in deliveries to the Continent, because 
the drought has stopped traffic on the rivers and canals, and at 
eri pig iron cannot be carried cheaply into the interior. 
Jeliveries to Scotland also have fal!ea off. 

Taking the seven months th> shipmants are equally unsatis- 
factory, for they are, with one exception, the smallest that have 
been reported in the first seven months of any of the last ten 
years. This year they have reached 620,068 tons, last year they 
were 719,996 tons, or 13 per cent. more, and in 1902 the figure 
was 616,564 tons—the smallest quantity for the last ten years. 

The prices of the higher qualities of Cleveland pig iron are well 
maintained ; and, indeed, rather tend upwards, as they are scarce, 
and the stock in the public warrant stores is being reduced, not- 
withstanding that the shipments are so poor. In Connal’s at the 
close of July the quantity held was 79,322 tons, a decrease of 
1389 tons for the month. It has been possible to buy No. 3 Cleve- 

- land G.M.B. pig iron this week from second hands at 42s. 10}d. 
per ton, but the general price has been 43s. both with makers and 
merchants, and it is expected that the autumn demand will enable 
them to secure a better price. The small shipments have not 
weakened the market at all. No. 4 foundry is firm at 42s. 74d., 
but No. 4 forge, which is somewhat plentiful, can be got at 42s.; 
mottled iron is also readily obtainable, and can be got at 4ls. 6d., 
while for white, which is scarce, 41s. 3d. has to be paid. 

The hematite pig iron trade is most unsatisfactory, and pro- 
ducers find it most difficult to make ends meet. Too much has of 
late been produced, and competition is very keen. At present the 
general quotation for mixed numbers is 51s. 3d. per ton, but there 
have been some sales this week at 51s., with 493. for No. 4. The 
price of Rubio ore is kept at 14s. 6d. per ton. 

It has been officially announced by the accountant to the Board 
of Conciliation and Arbitration for the Manufactured Iron Trade 
of the North of England that the net average price realised by 
the producers in the district for the finished iron delivered during 
May and June was £5 18s. 5d. per ton, that being about 1s. 5d. 
per ton less than the average for March-April. Quoted prices 
were not changed over that period ; in fact, they have not been 
altered since early in March. The price for May-June was the 
smallest that has been reported since March-April, 1899, or more 
than five years, and it is £2 7s. 6d. per ton less than the best 
price realised since then, that being the rate for September- 
October, 1900, but it is 24s. 6d. per ton above the minimum price 
ever recorded, that of May-June, 1895. As compared with the 
= reported for the corresponding two months of last year, there 
as been a fall of 6s. 6d. per ton, of which 575 has been reported 
since the commencement of 1904. The following is the summary 
of the May-June ascertainments :— 


Sales during the Two Months ending June 30th, 1904. 


Average net 
selling price 


Percentage 
Weight invoiced. of 


total. 
Tons, ewt. qr. Ib. 
ee 4 6 a ‘77 
Wistes .... « Same 5s 2 4. .. 6418-49 
Me of cs oe |} i are 
hues... ««. « SQN 2337 .. = ee 


Description. 


12,268 18 3 25 100-00 

Wages at the finished ironworks in the North of England are 
governed by a sliding scale based upon this ascertainment, and for 
August and September will remain the same as in the past two 
months ; in fact, since the spring of 1902 there has been only one 
change, and that was for April-May, when the rate for puddling 
was reduced 3d. per ton, viz., to 8s., and other wages were reduced 
24 per cent. 

“The directors of the North-Eastern Railway Company speak 
very well of the results of the substitution of electric trains for 
steam trains for suburban nace sg traffic on the Newcastle and 
Tynemouth and riverside branches ; they say there is every indi- 
cation that the results, both as regards revenue and convenience 
in working, will be satisfactory. It is announced that the new 
entrance at Middlesbrough Dock has been opened for traffic, and 
it is hoped that the whole of the new quays and extension works 
will be completed this year. Excellent progress has been made 
with the work on the new bridge over the Tyne. 

The coal trade is duller than is usual at this season of the year, 
and competition is keen for orders, more especially for second 
qualities ; in fact, the prices of these have Leen generally reduced. 
Best steam coals are down to 10s. per ton, and seconds to 8s. 74d., 
smalls are readily obtainable at 3s. 9d. per ton. Coke maintains 
its price very well, medium realising 14s. 3d. per ton delivered at 
the Middlesbrough furnaces, and foundry coke is at 16s. f.o.b. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


WE are now pretty near the end of the trade holidays, in almost 
every district, and business is gradually getting back to its normal 
condition. . There is still, however, very little doing in the 
markets, and the outlook is not so encouraging as could be 
desired. So far as can be seen at present, manufacturers are 
likely to have to face a slow inquiry, with keen competition. 
Prices are likely to be difficult to maintain, while a gradual lower- 
ing of wages appears to be inevitable. 

The Glasgow pig iron market was closed on Monday owing to 
the Bank Holiday, and there has been comparatively little doing 
during the week. Cleveland warrants have sold at 42s. 11d. for 
delivery in one month, the cash price being 1d. less, but the spot 
inquiry is very poor. 

Four furnaces that were out of blast at the Clyde Ironworks 
are now again in operation, and there are 81 furnaces blowing 
in Scotland, compared with 77 last week, and 85 at this time 
last year. Of the total, 39 are making ordinary, 36 hematite, 
and 6 basic iron. 

The inquiry for Scotch hematite pigs is now improving owing 
to the resumption of work, but it is still considerably behind what 
it was some time ago. Merchants quote for this class of iron 
ex 6d. per ton for delivery at the West of Scotland steel 
works, 

Some of the makers’ brands of Scotch pig iron are 6d. to 1s. per 
ton lower. G.M.B., No. 1, isquoted at Glasgow 51s. 6d.; No. 3, 
48s,; Carnbroe, No. 1, 52s.; No. 3, 48s. 6d.; Clyde, No. 1, 56s. 6d.; 
No. 3, 50s. 6d.; Langloan, No. 1, 66s.; No. 3, 54s. 6d.; Gartsherrie, 
No. 1, 57s.; No. 3, 51s.; Summerlee, No. 1, 58s.; No. 3, 51s.; 
Coltness, No. 1, 65s.; No. 3, 55s.; Glengarnock at Ardrossan, No. 1, 
57s.; No. 3, 50s.; Eglinton at Ardrossan or Troon, No. 1, 5ls.; 
No. 3, 49s.; Dalmellingtonat Ayr, No. 1, 51s.; No. 3, 48s.; Shotts 
at Leith, No. 1,58s.; No.3, 52s. ; Carron at Grangemouth, No. 1, 
58s.; No. 3, 52s. per ton. 

The shipments of pig iron from Scottish ports in the past week 
were small, amounting to 3772 tons, compared with 6697 in the 
corresponding week of last year. There were no shipments to 
the United States, but there were dispatched to Canada 300 tons, 
South America 225, India 40, Australia 130, France 15, Italy 575, 
Germany 4, Holland 200, Belgium 10, Spain and Portugal 100, 
other countries 135; the coastwise shipments being 2038 tons, 
compared with 2687 in the corresponding week of last year. The 
arrivals of Middlesbrough pigs at Grangemouth in the past week 
amounted to 6314 tons, compared with 9706 in the corresponding 
week, showing a decrease of 3392 tons. 

The accountant of the Scottish Manufactured Iron Trade Con- 
ciliation and Arbitration Board has examined the employers’ books 
for May and June last, and reports that the average price obtained 
at the works for manufactured iron during that period was 


£5 14s, 11-16d. per ton. This return does not call for any change 
in the workmen’s wages, which will remain as before during 
August and September. It thus appears that, while complaints 
have been general as to decreasing Soaecs in the finished iron 
trade, makers had up to the time stated been able to maintain 
fairly steady prices. It is feared, however, that the next return 
may be of a less satisfactory nature. 

The steel trade is quiet, with a slow inquiry, but most of the 
works have fair orders in their books to go on with. 

During the past month 13 new vessels, with a total of 32,869 
tons, were launched from the Clyde shipyards, compared with 20 
vessels of 25,877 tons in the preceding month, and 14 vessels of 
15,903 tons in July last year. The aggregate output of the past 
seven months has been 220,232 tons, against 203,699 in the first 
seven moaths of 1902, The amount of new tonnage placed during 
the month has been comparatively small, and the immediate 
prospects of the trade, it must be confessed, are not very 
cheering. 

With the resumption of work after the holidays, the volume of 
business in the coal trade has been expanding. The aggregate 
shipments from the Scottish ports in the past week reached 
215,287 tons, being 62,257 tons more than in the preceding week, 
and 13,555 tons over the shipments in the corresponding week of 
last year. 

The prices of shipping coal do not show much change. Main 
coal is quoted f.o.b. at Glasgow, 7s. to 7s. 6d.; splint, 8s. to 
8s. 3d.; ell, 8s. to 8s. 9d.; and steam, 8s. 9d. to 9s, per ton. 
There is naturally a growing demand for manufacturing purposes, 
but the household trade is dull. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


THE last week in July witnessed another large output of rails at 
Dowlais. This was at the Goat Mill, where the record make of 
4000 tons was slightly exceeded. Knowing that some days of 
inaction were likely, there was the fullest activity in all the 
principal departments, and good totals of steel sleepers shown for 
foreign destinations, and of fish-plates, billets, blooms, and colliery 
rails, 

In the Swansea Valley one of the most satisfactory incidents was 
the re-start of the Duffryn Works. This was the result of the firm 
policy of the management. Several important cargoes of pig iron 
have come in during the last few days from Millom to the Upper 
Forest and Worcester Works, to the Grovesend and the Bryngwyn 
Steel Works—in all little short of 2000 tons, 

A good general cargo of between 2000 and 3000 tons rails, &c., 
was made from Newport this week for Bombay. 

It was the subject of remark on ’Change, Swansea, this week 
that a stop had taken place to the downward track of steel bars, 
and this was taken as being in sympathy with improved prospects 
in tin-plates. Prices of hard black plates, it was stated, were still 
being quoted in Staffordshire below the actual cost at £6 7s. 6d. to 
£6 10s. per ton for doubles, 24 gauge, as against the Welsh price 
of £7 to £7 5s. In pig iron prices remain :—Glasgow warrants at 
51s. 9d., Middlesbrough No. 3 42s. 10d., and Cumberland hema- 
tites 52s. 6d. Sheets, iron and steel, remain at last week’s prices. 
Heavy steel rails, £4 10s. to £4 12s. 6d.; light, £5 10s. to 
£5 12s. 6d. Bessemer bars, £4 5s.; Siemens, £4 7s. 6d. 

In tin-plates an advance is shown. Bessemer cokes are quoted 
at lls. 10}d. to 12s.; Siemens, 12s, to 12s. 3d.; ternes, 223. to 24s. ; 
best charcoal, 12s. 9d. to 13s.; big sheets and finished black plate, 
£8 15s. to £8 17s. 6d. 

Last week witnessed a record shipment in tin-plates ; fully 30,000 
boxes more than has ever been despatched. ‘rhe exact total was 
176,457 boxes. The make was large, but only 72,794 boxes came 
from works, so that stocks now are unusually low—only 75,671 
boxes. To Batoum and Odessa alone the shipments of general 
cargo amounted to 6000 tons. It may be anticipated that the 
holidays will materially lesson make this month, and that prices 
are certainly on the up grade. The critical condition of things, 
short supplies possibly, larger demand likely, is being noted with 
some degree of anxiety. 

Block-tin is going up, ard is now £123 10s.; spelter, £22 5s.; 
business brisk. Lead £12. Copper £57. Iron ore 13s. 9d. 

It was announced mid-week that the intention of coalowners to 
apply for a reduction of 5 per cent. in the wage rate will not be 
carried out. By some the figure was suggested to be 3}. Now it 
would appear that as the workmen have agreed not to press their 
claim for an advance, the coalowners’ representatives will for the 
present hold their hand, and that for the ensuing three months 
the wage rate will remain. Upon this head the colliers are cer- 
tainly to be congratulated, their condition being very much 
better, comparatively, than many coalowners, particularly in the 

est. 

I must note a certain degree of iabour troubles as existing in 
the coalfield. On August Ist notices were tendered at the Nant- 
melyn and Bwllfa collieries, Aberdare, on account of thirty non- 
unionists, and forty workmen in arrears. The number of men 
concerned is about 2000. Penygraig men intended to give notice, 
but have refrained. In the Rhymney Valley, where 7000 men are 
working, about 100 uon-unionists are employed. Notices are 
threatened to force them into compliance. One of the Pontypool 
collieries—that of Wenadt, owned by Partridge, Jones and Co.— 
is stopped, and eighty workmen are out, on account of an alleged 
infraction of rules by the management. At Ynyscedwyn a dis- 
pute is waging, but the hauliers’ dispute at Vivian pit is settled, 
and at the Gwin pit, Western Valley, prospects of more regular 
working are assured. 

It will be seen from the last reliable report issued from the 
Cardiff Exchange—which has had its holiday features rather 
prominent this week, presenting generally a deserted floor and 
offices—that prices remain much about the same. Best steam 
coal, 13s. 9d. to 14s. 3d.; best seconds, 13s. to 13s. 3d.; seconds, 
12s, 6d. to 12s. 9d.; drys, 12s, 9d. to 13s.; best smalls, 7s. to 7s, 3d.; 
best ordinaries, 6s. 3d. to 6s. 6d.; seconds, 5s. 6d. to 5s. 9d.; 
inferiors, including drys, from 5s. 3d. 

Monmouthshire semi-bituminous, best large, 12s. 9d. to 13s.; 
best ordinaries, 12s. 3d. to 12s. 6d.; seconds, 11s. 6d. to 12s,; 
House coal: best households, 15s. 6d. to 15s. 9d. ; best ordinaries, 
13s. 6d. to 14s. ; seconds and other kinds, 10s. 6d. to 13s. ; No. 3 
Rhondda, 13s. to 13s. 3d.; brush, 11s. to 11s. 3d. ; small, 8s. 6d. ; 
No, 2 Rhondda, 10s. 6d. ; small from 6s. 3d. ; patent fuel, 13s. 6d. 
to 14s.; large cargoes are going to foreign destinations. Pitwood, 
17s. to 17s. 3d. 

The anthracite trade is rather quiet. In the Swansea district it 
is stated that collieries have been working irregularly and that 
only the best coal is in demand ; inferior coals are inactive. Latest 
prices :—Malting, from 19s. 6d, to 22s,; Swansea Valley Big Vein, 
lls. 6d. to 12s, ; Red Vein, 9s. to 9s. 6d. ; cobbles, 16s. 6d. to 
18s. 6d.; nuts, 17s. 6d. to 20s.; peas, 9s. 6d. to 12s.; rubbly culm, 
5s. 9d. to 6s.; duff, 4s. to 4s. 3d. Steam quotations, 14s. to 14s. 6d.; 
house, 14s. 6d. to 14s. 9d.; patent fuel, 13s, to 13s.6d. This trade 
is in better form, the shipment last week was something like that 
of old times, the Pear being 15,800 tons. ‘ 

At Llanelly the Mwwg Colliery dispute is ended, and shipments 
are being regularly made. 

Last week there was a large output in front of the holidays, and 
more activity at the several ports. From Cardiff a fair amount of 
coal tonnage was despatched, over 13,000 tons going to Genoa the 
last day of the week. Swansea sent away 67,000 tons, Newport 
62,783 tons to foreign destinations, and 22,563 coastwise. House 
coal generally is weak both in demand and price, and the turn to 
better conditions is still remote. Steam coal received a little 
impetus from rumoured negotiations on Russian account, and 
Monmouthshire coal on several days hardened perceptibly. The 
future of the Monmouthshire lower measures continues to be a 





feature of comment. I have on several occasions referred to the 


—————— 


future of the Bargoed district, the New Rhondda, and a local 
contemporary has described minutely the operations going on, jn 
which the Powell Dutfryn, under the management of Mr, Hann 
is correctly noted as taking the leading place. : 

The Cardiff Railway report for the past half-year is an interest. 
ing one. The expenditure on the new dock of over £118,000 wil} 
show the great proportions of the undertaking and the important 
stake the trustees have in the prosperity of the port and the indus. 
tries of the district. In new railways the expenditure was 
£4697 33. 7d. The directors state that the balance available for 
dividend is £80,612 14s. 1d. This will be apportioned as follows ;— 
Four per cent. per annum on preference shares, £20,000 ; ditto on 
preferred ordinary stock of 1896 at 4 per cent., £10,000 ; ditto on 
second preferred ordinary shares of 1901 at 3 per cent. per annum 
£3000 ; ditto on ordinary shares at 3 per cent., £21,000; to be 
carried to contingency account, £12,000, leaving balance to next 
half-year £14,612 14s. ld. The directors report a substantial 
increase in exports and imports, 

The Alexandra, Newport, and South Wales Dock and Railway 
report has just been issued, showing that, among other gratifying 
facts, the gross receipts were £15,875 more than for the same 
period of 1903. The directors show a balance of £39,689 5s. 11d, 
and recommend a dividend of 44 per cent. per annum on con. 
solidated stock A first preference, 44 on B second preference, and 
carrying forward a balance of £19,889 10s. 1ld, Great expen. 
diture is to be incurred—£395,900. The extension of the dock js 
to cost £326,300; the hydraulic power will require a further 
£5000; the East Side Quay Company South Dock £35,000; and 
wharf jetties and pier on the river Usk £12,000. Comparing these 
facts with my statements regarding the new Rhondda, it is evident 
that past progress and mineral developments are working jn 
harmony. 

The Brecon and Merthyr Railway declares an improved revenue ; 
£19,991, which will suffice to meet all the fixed charges down to 
B debenture stock. Sir Charles McLaren resigns his seat on 
the Board, but his valuable connection is retained by the 
appointment of his brother, Mr. W.S. B. McLaren. The rail- 
ways are now in the full drive of the holiday season, and the 
Brecon, Taff Vale, and Cambrian Railways are to be noted for their 
enterprise and increased public facilities, and the ability and safety 
with which an enormous passenger traffic is being conducted. 

Mumbles Railway and Pier Company declares a dividend at the 
rate of 4 per cent. 

At a meeting of railway men at Carmarthen this week an 
attempt was made to controvert a statement made by Mr. Beasley, 
of the Taff Vale Railway, at the Royal Commission, to the effect 
that railway men as a rule did not join the Amalgamated Society 
of Railwaymen, for the reason that they were generally satisfied 
with the service. This has been followed by a defender of Mr, 
Beasley in the columns of a contemporary, who maintains that he 
was quite justified for the statement by facts, and that Mr. Bell’s 
statistics at Newport showed the falling off. There are now, it 
appears, 575,000 persons in the railway service ; at the end of last 
year only 52,355 were members of the Union, whereas in 1887 there 
were 85,928; in 1900, 60,023; in 1901, 55,943; and in 1902, 
53,453, or a proportion, at present, of one in eleven, compared with 
past years. 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, July 27th, 

Stove founders have been quietly buying large quantities of 
No, 2 foundry for delivery in 1905 at concessions from current 
prices which made it safe to take the risk of contracting so far 
ahead. Makers of machinery have also bought quite heavily of 
material to be delivered during the next fweive months. These 
transactions have been heralded through the Press as evidence of 
a general and near-at-hand improvement. There is no evidence 
of large sales in any other branch, and there is no reason for 
believing that any improvement is in sight, beyond a slight 
improvement in demand for plates, bars, and shapes. Building 
construction requirements are taking a good deal of 
material, but the aggregate of this demand is unimportant 
when measured by capacity. Resumption is taking place, and 
more and more material will be turned out, but it is not reason- 
able to suppose that there will be any emphatic improvement. 
Much of the pig iron recently produced is intended for castings. 
Another big contract will soon be placed for material for the 
North River Tunnel. A good many foundries in the West, which 
work up malleable iron, have also partially covered their require- 
ments for several months ahead. Machine foundrymen are also 
looking about them for pig, and about 15,009 tons have been sold, 
Buyers of forge and steelmaking irons have been in the market, 
and may buy. Up to July 25th 14,229 tons of copper were sold 
this month for exportation, and within a day or two 59 dols, c.i.f., 
London, has been shaded by independent interests. The main 
strength of the market comes from Europe. Electrolytic is hard 
to get to-day at less than 124 cents. Lake is 123. 

Tin advanced suddenly late in the week to the extent of 3 dols. 
Spot lead moved up during the week, and is held today at 4}. 

One situation is gradually working in the direction of ultimate 
improvement in the fact that very little stock is being carried by 
consumers. Another is, that production is being reduced to a 
minimum below a safe line. No accumulation of stocks is taking 
place. Should any pronounced demand spring up, consumers 
generally would take alarm, and as hasso frequently happened, there 
would be a rush for material which, with no stocks to fall back on, 
and so many furnaces out, would naturally precipitate an unusual 
and abnormal demand. It is this danger which confronts the 
industry, and it is this possibility which has stimulated much of 
the buying referred to above. How far it may extend it is 
impossible to anticipate or even prognosticate, 








THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


STEAM coal market : Very little business doing on account of holi- 
days, and prices are nominal and unchanged. House coal also 
stationary and without change. The quantity of coal shipped for 
the week ending July 30th was 85,343 tons—foreign, 62,780 tons ; 
coastwise, 22,563 tons. Imports for week ending 2nd were:— 
Iron ore, 12,442 tons ; bars, 7449 tons ; pig iron, 650 tons ; scrap, 
265 tons ; pitwood, 1956 loads. 

Coal :—Best steam, 12s, 6d. to 12s, 9d.; seconds, 11s. 3d. to 
lls. 6d.; house coal, best, 15s.; dock screenings, 6s.; colliery, 
small, 5s. 3d. to 5s, 6d.; smiths’ coal, 9s. Patent fuel, 13s. 
Pig iron: Scotch warrants, 51s. 9d.; Middlesbrough No. 3, 42s. 114d.; 
Middlesbrough hematite, 52s. 6d. f.o.b. Cumberland prompt. 
Iron ore: Rubio, 13s. 6d. to 13s. 9d.; Tafna, 14s. 6d. Steel: 
Rails, heavy sections, £4 10s. to £4 12s. 6d.; light sections, £5 10s. 
to £5 12s. 6d., f.o.b.; Bessemer steel tin-plate bars, £4 5s. to 
£4 7s. 6d.; Siemens steel tin-plate bars, £4 7s. 6d. to £4 10s, All 
delivered in the district cash. Tin-plates: Bessemer steel, 
coke, 11s. 104d. to 12s,; Siemens, coke finish, 12s, to 12s. 1}d. 
Pitwood, 17s. to 17s, 6d. London Exchange telegrams: Copper, 
£57 to £57 2s, 6d.; Straits tin, £123 10s. to £123 12s, 6d. Freights: 
No change, 








CLARKE-STREET Works, DerBy.—In the account of Messrs. 
Handyside’s Clarke-street Works, at Derby, published in our last 
issue, we inadvertently omitted to state that the 10-ton transporter 
illustrated in Fig. 3, and connecting the Clarke-street Works with 
the Fox-street Works, was made by the Barry Transporter and 
Engineering Company, of 15, Great George-street, Westminster. 
We may add that the transporter will carry loads up to 10 tons 
in weight, and 50ft. in length, and that the total length of travel 





is 665ft, 
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NOTES FROM GERMANY. 


(From our own Correspondent.) 

Activity of a somewhat moderate description 
is being well maintained in the iron and allied 
industries over here, and if prices have not been 
officially raised, they have at least shown increas- 
ing firmness during the past few weeks, and some 
specially favoured articles have been realising 
higher prices. 

Jome demand on the Silesian iron market con- 
tinuos lively and pretty extensive ; also on foreign 
axcount inquiry has been improving. A weaken- 
ing tendency could be noticed iu scrap iron, which 
isin limited request, For crude iron the demand 
has been steady as before, and the heavier sorts 
of manufactured iron have likewise been in good 
call generally; a six to eight weeks’ term of 
delivery is being asked. At the girder and rail 
works employment has been regular and fairly 
profitable. Also the plate and sheet mills report 
themselves sufficiently occupied. 

The condition of the raw iron business in Rhein- 
land Westphalia is quiet, and a trifle weak per- 
haps, and in semi-finished steel, too, compara- 
tively little was done upon the week. Manufac- 
tured iron sells regularly at pretty stiff quotations, 

At the Krupp establishment very heavy orders 
are reported to have been received for war 
material from Russia, and the shops are con- 
sequently engaged to their fullest capacity. 

The locksmiths of the Westphalian district 
intend forming a syndicate, and sixty firms have 
already declared their willingness to join; they 
expect that by regulating sales, and the purchase 
of raw material, and by a rise of about 10 per 
cent. in quotations, which they could easily carry 
when joined, a gain of several million marks 
coald be effected. The annual production of the 
lock trade in Velbert and Heiligenhausen, in 
Westphalia, alone is worth M. 18,000,000. 

Shipments in coal in Silesia have been slightly 
increasing upon the week, deliveries per day 
being on an average 550 wagons more during the 
first two weeks of present month than in the 
same period last month, and 40 wagons more than 
during the same period in July last year. The 
cokeries are purchasing rather heavy lots of coal 
now, as coke is in good call. 

Much less favourable accounts are given of the 
coal trade in Rheinland - Westphalia, where 
deliveries during the period from July lst to the 
15th have been 190, t., or 7000 t. fe than in 
the same period last month. Stocks increase 
perceptibly, in spite of a reduced output. Gas 
coal was in better request lately ; coal for coke- 
making shows little life, the demand for coke 
being dull. For briquettes a brisk inquiry 
comes in, 

There is no change to report in connection 
with the Austro-Hungarian iron industry. Crude 
iron sells pretty regularly, and the different sorts 
of manufactured iron are also moderately well 
inquired for; but there is little life stirring 
generally, and the mills and foundries can but 
keep up a limited sort of activity. Heavy plates 
are neglected. 

Both coal and coke sell fairly well in Austria- 
Hungary, and quotations have been well main- 
tained. 

Satisfactory reports are given of the French 
business in iron and steel during the week now 
past. Activity all round has been well main- 
tained, prices showing a stiffening tendency. 

In coal, on the other hand, little life is stirring, 
and the pits complain of doing but a very poor 
trade. 

Consumers of iron and steel in Belgium show 
the same reserve as before. A further falling off 
in demand could be noticed for merchant iron 
and for steel, whereas pig iron is in fairly strong 
— 

Juring the first six months of present year 
1,815,137 t. coal, against 1,711,190 t. last year; 
22,576 t., against 17,661 t., briquettes; 173,876 t., 
against 157,436 t., coke; 1,678,423 t., against 
1,574,544 t., iron ore; and 157,400 t., against 
167,387 t., pig iron have been imported into 
Belgium ; while export, during the same period, 
was 2,302,290 t., against 2,247,079 t., coal; 
271,464 t., against 329,170 t., briquettes ; 438,422 
t., against 397,742 t., coke ; 211,822 t., against 
212,820 t., iron ore; and 23,200 t., against 
22,580 t., pig iron. Import in semi-finished steel 
articles was 98,249 t., against 75,177 t., while 
export was 2170 t., against 1970 t. In finished 
steel articles 23,276 t., against 26,615 t., and in 
finished iron articles 18,773 t., against 20,962 t., 
have been imported. Import in scrap iron de- 
creased from 24,951 t. to 21,863 t., and export 
from 23,230 t. to 22,135 t. Import in machines 
was 18,913 t., against 17,854 t., export being 
18,812 t., against 12,407 t. 

The Belgian coal market is without material 
change, a regular demand coming in for engine 
and house coal. 











CATALOGUES. 


JOHN ABBOT AND Co., Limited, Park Works, 
Gateshead.—Illustrated catalogue of electric 
cranes, winches, capstans, &c. 

|, AMERICAN CoaL AND SHIPPING AGENCY, 2, 
Place de l’Opera, Paris.—Catalogue A. (May, 
1904): Tubes and Raccords de Tous Metaux pour 
l'Kau, le Gaz, and la Vapeur. 

J. SaGaR aND Co., Limited, Canal Works, 
Halifax.—This leaflet describes the Premier hand 
and roller feed surface planing, thicknessing, and 
moulding machine. 

David BripGe AND Co., Castleton, Lancs.— 
Heywood and Bridge’s improved patented friction 
clutches are illustrated in this pamphlet, and a 
table of prices and dimensions is given. 

Dean Broruers, Steam Pamp Works, Indiana- 
polis, Ind., U.S.A, Pony catalogue No, 44.— 
This little publication illustrates a few of the 
iy patterns of the pumps made by this 





MIRRLEES Watson Company, Limited, Glas- 
ay -This pamphlet contains a description of 
. surface-condensing plant installed at the 
1 ong — Railway power-house at Laxey, 
5 FowaE PLant Construction Company, 4 and 
°, Warwick-lane, High Holborn.—This isa leaflet 





devoted to Julius Pintsch’s system of suction gas 
lants, on which principle installations furnishing 
rom 4 to 2000 horse-power have already been 
equipped. 

J. Smarr AND Brown, Erith, Kent.—Catalogue 
and price list of Smart’s milling and wheel- 
cutting attachment for use on lathes, planing, 
drillinz, and shaping machines. This appears 
to be a very handy tool, easily attachable and 
detachable. 

BritisH WESTINGHOUSE ELECTRIC AND MANU- 
FACTURING CoMPANyY, Limited, London.—This 
booklet is entitled ‘‘ One Million Horse Power,” 
and contains a partial list of Westinghouse power 
installations in the British Empire. Only instal- 
lations of 100 horse - power and over are 
included, 


Tuomas Hart, Blackburn.—‘‘ Rope Driving” 
is the title of a brochure issued by this well-known 
maker of the Lambeth cotton rope. It contains 
much really valuable information concerning this 
well-tried system of transmitting mechanical 
energy, and also describes the method of manu- 
facture of these ropes. 

Licut INspecTION CAR CoMPANY, Hagerstown, 
Indiana, U.S.A.—agent, John Milliken, Donegal- 
square East, Belfast.—-This neat little catalogue 
of inspection cars for railways contains details of 
pedal-driven and motor-driven inspection vehicles 
for railways. The motor is of the explosion type, 
and uses kerosene as the motive agent. 

SimpsoN, STRICKLAND AND Co., Limited, Dart- 
mouth, 8. Devon.—This pamphlet contains 
extracts from a paper on ‘‘ The Ljungstrém Con- 
denser as applied to Marine Eagines,”’ read before 
the Institute of Naval Architects by Mr. W. Cross, 
of this firm. The cooling surface is provided by 
corrugated plates of special manufacture. 

WILuiaM AsquitH, Limited, Halifax, England. 
—This house has just issued a batch of lists 
relating to the numerous special machine tools 
for which it is responsible, including List No. R1 
describing a 3ft. 6in. radial, drilling, boring, and 
tapping machine ; R 2 devoted to radial, drilling, 
boring, tapping, and studding machines; and 
G R I devoted to high-speed radial drills. 

JOHN LANG AND Sons, Johnstone, near Glas- 
gow.—This is an extremely neat catalogue of 
lathes. In addition to containing an adequate 
description of the various types of tools turned 
out, the book includes useful information for 
machine-tool users and prices of cut gears of 
several kinds. Many of the lathes are fitted 
with a variable speed drive, which has given 
entire satisfaction. 

LANGDON-DAvies Motor Company, Limited, 
101, Southwark-street, London.—This firm has 
sent us two sheets, giving prices of single-phase 
motors, with spur gear speed reduction attached, 
and also with a friction clutch attached. The 
spur gear gives a cheap and compact method of 
speed reduction, and the pattern of friction clutch 
adopted enables the load to ba thrown on and off 
the motor gradually, a matter of importance 
when the motor is driving heavy machines. 

MarsH, Son anv Co., Limited, 15, Gerrard- 
street, Soho, London.—This is a well-bound 
catalogue and price list of over 500 pages dealing 
with electrical fittings, almost every conceivable 
detail forming part of an electrical installation 
being represented. Quite a large section of the 
book is taken up by electroliers and brackets, and 
we are pleased to observe that the designers have 
in many cases been able to depart from the 
stereotyped patterns which have nothing artistic 
to recommend them. 

Be.i’s AsBEsTOS CoMPANY, Limited, 59%, 
Southwark - street, London. —This circular 
describes the Parker water gauge, which is a 
distinct departure ; its action, when the drain 
or try cock is opened, being exactly opposite 
to all other systems. The gauge is so designed 
that when the try cock is opened the water 
rushes upwards with a rapid rotary motion 
through the gauze glass and down through 
a metallic tube or pipe before it can reach 
the outlet. The glass itself is thus effec- 
tively cleared each time the try cock is used, and 
is left as clean as when perfectly new. 


W. T. GLOVER AND Co., Limited, Trafford Park, 
Manchester.—This is a new revised catalogue 
of electrical wires and cables, dated January, 
1904. In addition to the inclusion of vulcanised 
rubber cables several new features have been in- 
troduced, notably the classifying of various types 
of ‘* Diatrine”’ paper lead-covered cables for light- 
ing and power mains, suitable for either low or 
high voltages. These cables can now be subjected 
to this firm’s patented method of testing by 
hydraulic pressure, which is claimed to be more 
effective than the usual twenty-four hours’ water 
immersion test. The book is provided with a 
thumb index. 

HARDY AND PADMORE, Limited, Worcester.— 
Circular describing the Lowne patent atmospheric 
engine. The action of this motor is about as near 
the acme of simplicity as it is possible to arrive. 
For about the first half of its outstroke the piston 
draws the flame of a gas burner into the cylinder 
through a valve. This valve then closes, and by 
the time the piston has completed its outstroke 
the flame has burnt out, thus creating a substan- 
tial vacuum in the cylinder ; the pressure of the 
atmosphere then acts on the piston, forcing it into 
the cylinder, and each instroke develops consider- 
able power. The valve then opens again and the 
cycle is repeated many hundred times in a 
minute. 

ELECTRIC AND ORDNANCE ACCESSORIES COMPANY, 
Limited, Aston, Birmingham.—This new cata- 
logue contains 32 pages, dealing with ‘“‘ Stellite” 
sD. telephones, which are claimed to be especially 
suitable for use with existing electric bells and 
general short-distance work. The S.D. telephone 
in its simplest form consists of a hand set with 
receiver and transmitter, and fitted witha special 
speaking key. It is carefully constructed, and is 
neat in appearance. The speaking key is a very 
important item, as it obviates the danger—so 
often quoted by buyers of domestic telephones— 
of conversations being overheard through the 
telephone being inadvertently left off the hook. 
With the Stellite instruments, no matter in what 
position it is left, it is impossible, so it is said, for 
any conversation to be transmitted unless the 
speaking key is depressed. 





THE PATENT JOURNAL. 


Condensed from “The Illustrated Oficial Journal 
of Patents.” 





Application for Letters Patent. 
4@ When inventions have been ‘‘ communicated ” the 
name and address of the communicating party are 
printed in italics. 


2st July, 1904. 


16,181. MgetaLyic Packtnes for Piston-rops, L. W. 
J. Marsden, R. Tonge, and J. Butterworth, Man- 
chester. 

16,132. Dress Suspenper, W. Jones and G. Galbraith, 
Redditch. 


16,138. Woop-worktnc Macuivery, Illingworth, 
— and Co., Limited, and G. Hardcastle, 
Leeds. 


16,134. HorsgsHor Paps, T, Wood, Manchester. 

16,135. CoupLinc Raitway Veuicies, A. J. Gray, 
Sheffi Id. 

16,136. Sarety Guarp for Tramcars, E. 
Glasgow. 

16,187. Bunas and Vents of Casks, A. Evans, Wolver- 
hampton. 

16,188. Stipinc Apparatus, J. W. Leaand J. H. Perrins, 
Birmingham. 

16,139. Non-puncrorRinGc Materiat for Tires, J. J. 
Caruall, Ryde. 

16,140. TestiInc Macurygs for Merats, J. O. Arnold, 
W. F. Ibbotson, and R. Green, Sheffield. 

— Ruessr Hexzs, R. W. B. Opeashaw, Birming- 

m. 

16,142. Rartway Switcu Points, L. W. and O. R. 
Williams, Glasgow. 

16,148. ATTACHMENT for Boots, J. Newton, Longton, 


Bennett, 


taffs. 

16,144. Macuines for Hoopinc Casks, A. Dunbar, 
Liverpool. 

16,145. Ggar for Friction Ciurcues, R. Bridge, Man- 
chester. 

16,146. Winpinc Frames for Taper Spoots, C. D. Tay- 
lor, F. Hardman, and J. Hetherington and Sons, 
Limited, Manchester. 

16,147. TyPEwRITING Macnings, J. D. White, London. 

16,148. Rounp Mitt-Boarp Boxes, J. P. Kelly, Man- 
chester. 

16,149. Covers for CscLE WHEELS, C. Lavender and P. 
U. Fellows, Walsall. 

or Apptyine the Brake to Siepags, F. H. Nopper, 

ndon. 

16,151. Rear Lamps for Motor Veuicigs, 0. E. Byles, 
Birmingham. 

16,152. DritLtinc Macuine Mecuanism, H. Haggasand 
C. W. Smith, Keighley, Yorks. 

16,158. Preventinc Sipg-syip, M. Haworth and C. 
Whewell, Halifax. 

16,154. Srgam GENERATORS, J. Gresty, Levenshulme, 
Lancs 

16,155. Economi-1nc Space over the “‘ Live Ratt” on 
Evecrraic Rartways, H. Curwen, Newcastle-on- 

yne. 

16,156. AceryLENg Gas Generators, J. Galbraith, 


ndon. 

16,157. Winpow Sasx Position AbDJusTER, F. Simon, 

ristol. 

16,158. ATTacHiING Butnps to Ro.uers, T. P. Johnston, 
Glasgow. 

16,159. Lec Wrap for Trave.iine, C. A. Christiansen, 
Glasgow. 

16,160. Faicrios Ciutcu, The Richards Beau Ideal 
Cycle Company, Limited, C. Richards, H. Muir, and 
G. Horton, Wolverhampton. 

16,161. Etecrric CANDLE Nozz.x, F. Thomas, London. 

16,162. Cycte Brake ADJUSTMENT, The Richards Beau 
Ideal Cycle Company, Limited, C. Richards, and G. 
Horton, Wolverhampton. 

16,163. Bicycte Rest, J. B. Edwards and P. W. Hop- 
craft, London. 

16,164. Sarp Construction, G. M. Harroway and W. 
Dixon, London. 

16,165. Escrng Pistons, J. F. Lee and H. Groves, 
Chesterfield. 

16,165. Etecrric Taamway Systems, T. M. and J. P. 
Trumble, London. 

16,167. Cane Sroots, C. 8. Rogers, St. Louis, United 
States. 


16,168. CotLar TurNER, C. K. Welton, London. 

16,169. MécHaNiIsM AcruaTED by Rapivum, 
Esson and A. Cruikshank, London. 

16,170. Hammock Sranp, G. F. Allen, Walthamstow, 


D. Dz 


Essex. 

16,171. GuarD for PREVENTING INsuRY to WoRKMEN, 
J. T. McCoy, London. 

16,172. Jorntinc of Fisuina Rops, T. R. Preedy, 
London. 

16,173. NON-REFILL\BLE Bottiges, C. F. Henry, 
London. 

16,174. Hosz Coupters, G. R. Neilson and A. C. 

rown, London. 
16,175. Detecrinc Twist of the Tuses of Prgumatic 
Tires, R. H. Lea and A. Craig, London. 
16,176. Paism Licatrs for Pavements, J. 
Acton. 

16,177. PHorocrapuic Fiitm3, A. Edwards, London. 

16178. Forcinc Taste Cur.gry, W. H. Hodgson, 
Sheffield. 

16,179. EvecrricaL TaaNnsrormers, J. S. Peck and C. 
L G. Fortescue, London. 

16,180. Paotecrinc Saips AGAINST Mines, J. Huber, 
London. 

16,181. Locktnc RarLway CarriaGE Doors, W. N. 
Bayes, London. 

16,182. Carporeirers, J. B. D. M. Malézieux, 
London. 

16 183. Pygumatic Tieg3, J. A. Mays, London. 

16 184, Pres Coupiines, M. Roberts, London. 

16,185. PRepakING BLEACHING Liquor, B. L. Bartelt, 
London. 

16,186. Pneumatic TirE Waees, J. E. Tovvell, 
London. 

16,187. Wire Prorections, G. S. McClellan, London. 

16,188. Davice for Ratstnc Motor Cars, D. J. Michael, 
London. 

16,189. Convertinc Waey into Vineaar, A. Barbier, 


Harris, 


London. 
16,190. Speep Governors, M. Kroeger and H. I. W. 
Schwedler, London. 
16,19!. Packtna-sox, E. Hammesfahr, London. 
16,192. Macuines for Sewinc Segeps, M. Tipfer, 
ndon, 
16,193. DouBLE FixcgR-BoaRDs for Accorprons, O, P. 
Spaethe, London. 
16,194. Conveyine of Coxe, G. Wilton, London. 
16,195. Vacuum Brakes, H. E. Brown, London, 
16,196. PapzR Bac StrincerR, H. Goodwin, Hastings, 


ussex. 

16,197. Stipine Winpows, C. Scott-Snell, London. 

16,198. Stoergr for Jars, H. Ayton, H. B. Bailey, 
and H. H. Tebbutt, London. 

16,199. ALreRNaTING the Discuarcr of Water, J. B. 
Everard, London. 

16,200. SrrercHine of Meta’ Saeets, G. Wagner, 
London. 

16,201. INCANDESCENT MANTLE Lamps, A. W. Lucas, 
Liverpool. 

16,202. VENTILATING Devices for Hats, J. D. Lowns- 
borough, Liverpool. 

16,203. appiyinc Brakes of Trains, W. K. Smith, 
ig = 

16,204. Miners’ Lamps, J. Roby, Liverpool. 

16,205. ELectric Furnaces, A. Edelmannand N. Wallin, 
London. 

16,206. ADJUSTABLE Book-MARKER, J. F, Wise, London. 

16,207. Pipg Jornts, W. W. West and T. H. L. Dixon, 
London. 

16,208. PropELLinc Bopres in Arr, F. Messiner, 

ondon. 

16,209. ScrRkEEN, T. B. Gibson and G. W. Heard, 

London. 





16,210. ELecraicat SwitcHine Mecaanism, E. Du Bois, 
London. 


22nd July, 1904. 


16,211. Socks, F. Higson, Bolton. 
16,212. ZiTHeR-BANJO ATLACH MENT, A. J. Blunt, Sto'ce- 
-Trent. 

16,213. Cootinc CrLtinpzrs of Motors, C. Challiner, 
Manchester. 

16,214. Canopies of Firecrates, W. H. Micklethwuit, 
Rotherham. 

16,215. Lockine-b18 Pirgs, G. H. Lloyd, Birmingham. 

16,216. Portizre Rops, G. Chisholm, Birmingham. 

16,217. Toot for Resizinc Gun Peuuers, G. L. Jeffries, 
Birmingham. 

16,218. Rine Sernninec, W. Shaw, Manchester. 

16,219 Lamps with [INCANDESCENT MANTLEs, D. Mcllroy, 
South Shie'ds. 

16,220. NON-REFILLABLE Botr.es, 8. Jones and R, R. 
Eadon, Sheffield. 

16,221. Fapaic fur Covertnc Sgats, W. 8. Laycoc*, 
Sheffield. 

16,222. Brakes and Brake Buiocks, H. Frood, Man- 
chester. 

16,223. Means for Discuaroine Gas Retorts, R. Demp- 
ster and Sons, Limited, J. W. Broadhead, and F. w. 
Ordish, Halifax. 

16,224. Rirce Carrripse Reritt, W. Murray, Craw- 
shawbooth, near Manchester. 

16,225. RatLway Wacons, E. Hancox, Stockton-on- 


Tees. 

16,226. Rorary Pumps, W. Anderson and R. MacGregor, 
London. 

16,227. Gear for Moror Vaunicies, N. E. Dyas, Shifnal, 
Shropshire. 

16,228. AERIAL Macuings, H. 8S. Booth, Manchester. 

16,229. Automatic HackLinc Macuings, J. V. Eves, 
Manchester. 

16,230. Trivets, R. Rowbotham and R. Rowbotham, 
Limited, Manchester. 

16,231. Retort CHARGING Macuings, C. Bollé.—(C. 
Bitle, Germany.) 

16,232. Liguip-caRRYING AppaRatous, G. H. Kirtley, 
Newcastle-on-Tyne. 

16,233. Boor MacuHINERY, W. Jackson and H. N. Pochin, 
London. 

16,234. Tok Ciips, A. W. Warner and L. A. Wharrai, 
Redditch. 

16,235. Friction Ciutcue3s, H. Baumgartner-Mica, 

ndon. 

16,236. Rotary Enorngs, H. L. Bickerton, London, 

16,237. Fasteners, W. G. Whitby, London. 

16,238. Tings for AUTOMOBILES, H. W. Cave-Browne- 
Cave, London, 

16,239. MgetHop of Maxine Spuericat SHor, A. G. 
Baker, London. 

16,240. WaTER Motor, J. Stoklasa, London. 

16,241. Improvep Exectric Arc Lamps, J. Brockie, 
London. 

16,242. Execrric Licuts, H. Beck, Berlin, 8.W., Ger- 


™: . 

16,243. Prorection of Psgumatic Tires, D. Purves, 
London. 

16,244. DocumEnt Figs, M, O. Bong, London. 

16,245. Putp Strainer Cy.inpers, H. Sanguinetti, 
London. 

16,246. Manuracture of Lace, J. and H. Suiley, and 
8. T. Kirk, London. 

16,247. Guipers for TuRNING Macuinery, W. and D, 
T. Clegg, Lees, near Oldham. 

16,248. InTgRNAL Combustion TuRBINES, T. J. J. 
Wasley, London. 

16,249. ALARM Lock, W. Collier, London. 

16,259. Cuurns, A. F. Baron, London. 

16,251. JEwEL Cases, J. C. Vickery and G. H. Chard, 
London. 

16,252. AvroMATIC Frre-aRM3, P. Mauser, London. 

16,253. ALBuMs, D. A. Lowthime, London. 

16,254. Wixcues and Hoistinc Macuinery, G. W. 
Stacey, London. 

16,255. TRANSFER Pressgs, J. R. Hill, London. 

16,250. Systems of ELecTRIcAL DIsTRIBUTION, E. Wein- 
traub, London. 

16,257. Systems of ELectrricat D1,TRIBUTION, E. Wein- 
traub, London. 

16,258. TRANSFORMING ExEecTric CuRRENTs, E. Wein- 
traub, London. 

16,259. FrasH Borers, E. A. Carolan.—(The General 
Electric Company, United States.) 

16,260. ELectRicaL ConTROLLERS, The British Thom- 


son-Houston Company, Limited. —(The General 
Electric Company, United States.) 
16,261. AppaRaTus for ELECTRICALLY HgaTINe 


Liquips, The British Thomson-Houston Company, 
Limited.—(The General Electric Company, United 
States. 

16,262. ManuracTurE of Starcu and Svar, A. Borner, 
London. 

16,263. Wrappinc Macutngs, G. 8. Baker, London. 

16,264. Ct iosinc Book-PRINTING ForMEs, F. Matirer 
and G. Schneider, London. 

16,265. Device for Sarps, M. Padovani, London. 

16,266. Lock1nG CARRIAGE Doors, J. W. Parriss and T. 
H. Faries, London. 

16,267. Deposition of Zinc, F. W. Gauntlett, London. 

16,268. MANUFACTURE of SULPHUR Dyess, C. D. Abel.— 
(Actien Gesellschaft fiir Anilin Fabrikation, Germany,) 

16,269. ManuractoRE of VIOLET SULPHURISED Dyx- 
storrs, O. Imray.—(Farbicerke vormala Meister, 
Lucius, and Briining, Germany.) 

16,270. MAcHINEs for BREAKING-UP Peat, J. Macgregor 
and G. C, Pearson, Loudon. 

16,271. Macutves for Moutpine Paat, J. Macgregor 
and G. C, Pearson, London. 

16,272. SEPARATING Moisture from MINERALS, J. Mac- 
gregor and G. C. Pearson, London. 

16,273. Saw Bencugs, E. R. Gabbett, London. 


16,274. Ecxvatep Ratiways, F. Weymouth, 

London. 

16,275. Tanninc Hives and Skis, E. L. Alilaire, 
ndon. 


16,276. MANUFACTURE of STEEL, W. Kaufmann and A. 
Bouvier, London. 

16,277. RatLway SIGNALLING Systems, J. P. O'Donnell. 
—(W. A. P. Cossevat, India.) 

16,278. TRANSPORT of SUBMARINE Boats, A. T. Dawson 
and J. Dunn, Londcn. 

16,279. APPARATUS for FIRE-POLISHING GLass, C. J. 
Nolan, London. 

16,280. BREECH-LOADING ORDNANCE, A. H. Emery, 

mdon. 

16,281. MANUFACTURE of PapEr, F. A. Werle, London, 

16,282. Device for Pranorortss, H. Bentzien, London. 

16,283. ARTICULATORS for UsE by Dentists, The Dental 
Manufacturing Company, Limited, and C. M. Gard. 
ner, London. 

16,284. Drawers of Furniturg, W. Schwarz, London, 

16,285. Striping WrINDow-sasHEs, B. Magrini, Liver- 


1. 
16/286. Hooks and Evas, E. C. M. Feeny, London. 
16,287. Borris for Picktxes, H. J. W. Raphael.—(J/. 
West, Cape Colony.) 
16,288. APPARATUS for Propucinc Mixtures of Gas 
and Arr, Aktien Gesellschaft ftir Selas-Beleuchtung, 
Loudon, 


23rd July, 1904. 


16,289. SHuTTERs for PHotocRaPHic Lenses, A. E, 
Conrady and F. W. W. Baker, London. 

16,290. ArR Pumps, J. W. Siepermann and EK. Fudickar, 
Alleé, near Barmen, Germany. 

16,291. Pocket MgasuRING Apparatus, A. Andersen 
Live: |. 

16,292. CoMBINATION Hus for Cycuxs, H. P. Tattersall, 
Erdington. 

16,298. GARDEN Suears, J. Hibbard, Sheffield. 

16,294. Lamp Guarps, E. C. Dickinson, London. 

10,295. FastENinG for Soigs of Boots, E. E. Bailey, 
Southampton. 

16,296. ComBINATION Button FastTENER, E. Worthing 
ton, Blackburn. 

16,297. TrrgEs for Motor VeniciEs, T. J. R. Clarkson 
and G. Welch, Aston Manor, Warwickshire. 
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16,298. Matcu Casxs, T. Morton, Birmingham. 

16,299. INTERNAL Screw Borrte Sroppers, A. B. 
MacLean, Manchester. 

16,300. Racker Pressss, E. H. Miles, Cambridge. 

16,301. Rese Sprsyytna and Dovsiinc Frames, R. 
Taylor, jun., Manchester. 

16,302. Fornaces for Steam Boi.ers, T. Bamforth and 
R. P. Roy, London. 

16,303. ReaunaTinc the Spgep of Pumpina ENGINEs, 
T. Bamforth and R. P. Roy, London. 

16,304. Rorary Steam ENGINE, C. R. Neve, Weald- 
stone, R.S.O. 

16,305. ManuracruRE of Paper Baas, T. P. 
Birmingham. 

14,306. Avromatic Sun Buinp, J. W. Faulkner, jun., 
Rugby. 

16 307. Mgans for Cavsine a Swarr to Rorarer, 8. 
Lindsay, R. F. Sturrock, and G. C. Dougtas, 
Dundee. 

16,308. Sprnninc Macuines, W. G. Heys.—(La Seer 
dite Peignages et Filatures de Bouwrre de Soie, France.) 

16,309. Maxine Loaves, A. J. Boult.—(¢. F. Dietz, 
United States.) 

16,310. HAMMERING-UP UppErs for Boots, J. H. Connor, 
A. Bates, and The British United Shoe Machinery 
Company, Limited, London. 

10,311. ELectaicat SIGNALLING APPARATUS for RaIL- 
ways, W. Andrews, F. Alicock, and W. Keyworth, 
London 

16,312. Derection of Evecrricat Oscriiations, L. H. 
Walter and J. A. Ewing, London. 

16,313. WasHtnc TEXTILE Fisres, A. J. Boult.--(£. 
Poisson, France.) 

16,314. Mats, J. Feith, Manchester. 

16,315. Wrincinc Macurng, M. Seifert, Norwich. 

16,316. APPLIANCE for Rarsinc Liquips, G. Hantke, 
Liverpool. 

16,317. TreaTMENT of Pites, J. Boddy and W. Bottom- 
ley, London. 

16,318. Biscuits, F. J. Korner, London. 

16,319. Sink Traps, J. Wacker, London. 

16,320. SpEED INpIcaTor, A. Grossman, London. 

16,321. Harr Pins, F. H. Sterling, London. 

16,322. CamERA CaRRIER, H. J. Thomas, London. 

16,323. CLosinc the Moutus of Bott.es, J. Jorgensen, 
London. 

16,324. Gatvanic Batreriss, S. C. Visker and P. C. 
Kaz, London. 

16,325. CHAIRS 
London. 

16,326. Mans for 1 EACHING SIGNALLING, W. McDonald, 
sondon. . 

16,327. Permanent Way, M. B. Bennett, London. 

16,323. Tent Pacs, A. V. Squire, London. 

36,329. Stkam Borers, R. G. Brooke, London. 

16,330. ManuracTuRE of ARTIFICIAL Stong, L. i’. 
Ford, London. 

16,331. PNsumaric Trres, A. Bodenheimer, London. 
16,332. MEasuRING Macuings, J. F. Storey and The 
Newall Engineering Company, Limited, London. 
16,323. TURBINE Motors, W. J. Fraser, London. 
16,334. SELF-PROPELLED VEHICLES, P. Martin 

Dick, Kerr and Co , Limited, London. 

16,335. Tarcets, P. R. J. Willis.—(7. F. Oetjen, Cuba ) 

16,336. Support for Tennis Pos, T. A. Buys, Kings- 
ton-on-Thames. 

16,337. RatLway Wacon Brakess, H. §. Thomas and 
E. Ridley, London. 

16,338. SpeeD Gears, E. F. Griffin and F. J. Cox, 
London. 

16,339. Devices for OsviaTiInc the Errects of CoL- 
LISIONsS between Saps, M. Padovani, London. 

16,340. ELectrric Coupiines, W. C. Lea, London. 

16,341, CycLz Papas, J. R. Schwerer, Northampton. 

16,342. SECURING the NgEDLE in GRAMOPHONES, J. Y. 
Johnson. —(The American Gramophone Cowpany, 
United States.) 

16,343. SMOKE-CONSUMING ApPaRaTus, W. T. Bell and 
C. Torn, London. 

16,344. OpzRaTING Sitipinc Doors, H. P. Bradford 
and F. D. Ward, London. 

16,345. Roap Locomorives and Vexic Es, D. Roberts 
London. 

16,346. ELectric Switcugs, |. B. Birnbaum and F. G. 
Bell, London. 

16,347. Closure forthe Stok sHo_g of Gas GENERATORS, 
F. W. Sandmann and F. Pullenberg, London. 

16,348. WHEEL Ris, W. P. Thompson.—{ Vereinigte 
Berlin- Frankfurter Gummiwarentabriken, Germany.) 

16,349. Firg-cuarps W. Milroy, Liverpo.l. 

16,350. Sremminc Leaves of Topacco, F. Salomon, 
Liverpool. 

16,351. ‘TREATING Rick, Société Anonyme des Rizeries 
Francaises, Liverpool. 

16 352. CorsETs, A. Wardroper, London. 

16,353. TREaTING GasEs from Pyrires Burners, J. 
Shields, London. 

16,354. REMOVING 
London. 
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16,355. Brousa, W. G. Davis, Handsworth, Staffs. 

16,356. Crasp for Braces, G. H. and W. Kew, Man- 
chester. 

16,357. THEATRE EscaPgk GALLERIES, M. Mausshardt, 
Baden, Germany. 

16,358. CARBURETTERS for Gas Encrngs, M. Halstead 
and F. C. F. Knaak, Birmingham. 

16,359. Tatpop Heaps for PHoTocRapay, J. A. Sprason, 
Birmingham. 

16,360. Motor Tricycuzs, A. N. Stella, Manchester. 

16,361. Motor TricycuErs, A. N. Stella, Manchester. 

16,362. Mik Cans, W. J. Buckler, Birmingham. 

16,363. Worm Repuction Gear, J. H. Hindle, Venton, 
near Manchester. 

16,364. PrepaRaTion of Vetvets, 8S. O'Neill, Man- 
chester. 

16,365. AvTomaTic Temples for MANUFACTURE of 
TextTice Fasrics, 8. O'Neill, J. Holmes, and T. 
Kershaw, Manchester. 

16,366. Grass CoTrrers, H. A. Thorne and G. W. 
Upcott, Torquay, Devon. 

16,367. IsLay for Wexrs of SHoxrs, C. Birkenstock, 
Frankfurt-on-Main, Germany. 

16,368. BotrLe Stoppers, H. A. and R. H. Griffiths, 
London. 

16,369. APPLIANCE for Wasninc CLotueEs, R. Ballan- 
tyne, Glasgow. 

16,370. Toy, A. Wesson and E. Scothon, Nottingham. 

16,371. AuTomaTic TarcEts, M. Hirst, Birmingham. 

16,372. NAP-RAISING MacHINnEs, Edwards and Rawson, 
Limited, and A. E. Booth, Halifax. 

16 373. ConstRucTION of MeTaL VessELs, J. K. Redman, 
Nelson, Lancs. 

74. Key, R. H. Thomas, Barry, Glam. 

16,375. AUTOMATIC Stop VALVE GOVERNORS for TRACTION 
Enoines, W. F. Thain, Hemingfurd Grey, near 
St. Ives, Hunts. 

16,376. Wrencues for HANDLING Pipz, A. G. Ely, 
Boston, Massachusetts. 

16,377. TorNnip TuinxeR, J. J. Bergin, Co. Kildare, 
Ireland. 

78. GOLF Bats, T. Harvey, Waterville, Co: Kerry, 
Ireland. 

16,379. Srgam Borer ScaLe Preventer, H. Rees, 
Monmouth. 

16,380. Boot TrEEs and Stretcuers, J. Williams, New- 
port, Mon. 

16,381. CoLLars and WaIsTBANDS, G. Howe, Richmond, 
Surrey. 

16,382, Means for Frxina CoL_ar Stups, J. Varet, 
London. 

16,383. Macuines for I.ayinac Bricks, J. Thomson, 
London. 

16,384. OpTHaLMoscopEs, F. N. Davidson, London. 

16,385, PNEUMATIC TrREs for Motor Cars, F. Courthope, 
London. . 

16,386. SPRING ROLLER WRINGER GuaRD, W. C. Croxon, 
London. 

16,387. Curren Bars, W. Bromfield and C. Watts, 
Coventry. 

16,388. APPARATUS for CoaLinc Suips, E. T. Stanton, 
London. 





16,389. FREE WHEEL CLuTcHEs for Cyc.Es, J. O. Peters, 
London. 

16,390. FLurp PressurE Brakgs, The Westinghouse 
Brake Company, Limited.—{7The Westinghouse Air 
Broke Company, United States. 

15,391. Cap for Botrigs, J. A. Jones, London. 

16,392. FasTENERS for Garrers, W. J. B. Westlake, 
London. 

16,393. Auromatic Ececrric Switca, E. J. Javaux, 
London, 

16,394. RA Jomnts, H. D. Aupke, London. 

16,395. Evecrric Switcn, C. E. Hunter, London. 

16,396. PRopucina Zinc, C. D. Abel.—(Siemens and 
Halske Act, Gex., Germany.) 

16,397. SEPARATING WaTeR from Stupor, O, Imray. 
(A. F. Siwantders, Holland.) 

16,398. Sarety Grirs for Prr Caces, E. Ross, Wake- 
field, Yorkshire. 

16,399, RatLway SIGNALLING 
O'Donnell, London. 

16,400. Preservine Roaps, E. D. de Liebhaber, 
Wembley Hill, Middlesex. 

16,401, CrRcuLAR Knitrinc Macuings, J. B. 
and E. 1. O'Neill, London. 

16,402. BurLvinc Biocks and WA..s, J. A. Ferguson 
and F. E. Kidder, London. 

16,403. Pup Srrarners for PapER MANUFACTURE, P. 
Nebrich, London. 

16,404. Doven Divipgr, F. H. Van Houten, London. 

16,405. Hat-parinc Macurng, C. I. Sterling, London. 

16,406. ACETYLENE GAS-GENERATING APPARATUS, G. 
Dalsace, London. 

16,407. AuToMaTic GENERATOR for ACETYLENs Gas, 
G. Dalsace, London. 

16,408. ELecrric Crecuit Conrrotiers, The British 
Thomson-Houston Company, Limited, the Warwick 
Machinery Company, Limited, and F. Samuelson, 
London. 

16,409. ELecrric Mgasurinac InstruMENTs, The 
British Thomson-Houston Company, Limited.—{ 7h. 
Geneval Electric Company, United States.) 

16,410. ELEcTRIc MEASURING INSTRUMENTS, The British 
Thomson-Houston Company, Limited.—({The General 
Electric Company, United States.) 

16,411. SigNaLLinc Devices, The British Thomson- 
Houston Company, Limited.—(The General Electric 
Company, United States.) 

16,412. Treatment of Iron, H. H. Lake.—(Cyanid- 
Gesellachast, Germany.) 

16,413. TusBine for Sinkinc Suarts, A. Raky, London 

16,414. Lunine for SHart Srxyxine, A. Raky, London. 

16,415. Luytne for SHart Sixkina, A. Raky, London. 

16,416. Ming Suarr Wixpinc Enoines, A. Raky, 
London. 

Pir and PirHgaD ARRANGEMENT, A. Raky, 
London 

16,418. ELEcTRICALLY DRIvEN WINDING Enotnss, A. 
Raky, London. 

16,419. TREATING ARMOUR PtartEs, E. Engels, London 

16,420. CoNnsTRUcTION of WATER Heater, 8S. Page, 
London. 

16,421. HorsrsHogs, G. Chapman, London. 

16,422, EcectricaL Resistances, Electric Equipme: t 
and Securities, Limited, and C. Ruzicka, London. 

16,423. ELEcTRIVAL ResIsTANces, Electric Equipment 
and Securities, Limited, and C. Ruzicka, London. 

16,424. Ecucrricat Resistances. Electric Equipment 
and Securities, J.imited, and C. Ruzicka, London, 

16,425. Evecrric INcANDESCENCE Bopuigs, Elcctric 
Equipment and Securities, Limited, and C. Ruzicka, 
London. 

16,426. Contact EiREAKERS for INDUCTION ColILs, F. R. 
Butt and H. W. C. Cox, London. 

16,427. Gas Apparatvs, A. F. Browneand R. McKinlay 
London. 

16,428. MecHANIcAL DrRawinc Apparatus, H. C. Robin- 
son, London. 

16,429. Toot CueEst, K. F. Schaller, London. 

16,430. VETERINARY OPERATING TaBLe, H. A. Woodruff 
and C. H. Huish, London. 

16,431. Druceists’ LapeL Hoiprers, N. W. McCourt 
and G. W. McAllister, London. 

16,432. Hoox and Evs, G. G. Tandy, London. 

16,433. Display Carps for FretTwork Too.s, Hobbies, 
Limited, and H. Jewson, London. 

16,434. MecuanicaL Corkscrew, E. Eckblad, London. 

16,435. CUTTING ATTACHMENTS for Szewinc MacHINEs, 
A. J. Boult. —(United Shoe Machinery Company, 
United States.) 

16,436. InvestmeNT Books, D. J. Williams, London. 

16,437. WEATHER Strips, H. E. Kenny, London. 

16,438. Winpow Frames, H. E. Kenny, London. 

16,439. Moutuprece for Crcars, A. Wechsler, London. 

16,440. Can WHEELS, G. W. Curfman and J. W. Corts, 
London. 

16,441. RoLLER Skate for NaRRow Tracks, A. Kazubek, 
Lendon. 

16,442. Heat-conpuctine Tupes, R. C. Monteagle and 
E. Mann-Vynne, London. 

16,443. PRoTEcTING PNEuMaTic Tirgs, J. N. A. Gobin 
London. 

16,444. Lemon Squerzer, D. H. Mosteller, London. 

16,445. Street Sicns, M. Hofheimer, Liverpool. 

16,446. Steam Traps, E. Rodriguez, London. 

16,447. Erectrric Switcues, J. Y. Johnson.—{ Voigt and 
Haetiner Akt.-Ges., Germany.) 

16,448. Rerixtne Cast Iron, H. Harmet, London. 

16,449. Potveristnc Fusiste Merats, L. Fink- 
Huguenot, London. 
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16,450. Eca Currer, E. H. Aydon and A. H Sutton, 
Stretford, near Manchester. 

16,451. SHow Vase, H. C. Martin, Walthamstow. 

16 452. SHow Vass, H. C. Martin, Walthamstow. 

16,453. PNgumatic Boor Last, M. H. Hills, Hamstead, 

16,454. NON-REFILLABLE BotrTies, E. Bethel, T. K. 
Crossley, aud G. Jones, jun., Liverpool. 

16,455. Ketries, C. Hancox, Birmingham. 

16,456. DetacHaBLe Banps, A. H. Bancroft, Church, 
near Accrington, Lancs. 

16,457. Stayinc Enp P artes of Stgam Borers, T. K. 
Hill, Heywood, Lancs. 








SELECTED AMERICAN PATENTS, 

From the United States Patent-office Oficial Gazette. 

761,686. ArPaRATus ror ExTRactina Om, M. Kirsh- 
ner, Lynchburg, Va —Filed February 8th, 1902. 


Claim.—{\) In apparatus of the character described, 
a series of movable receptacles for receiving the 


761,686] 





material being treated, means operated by the move- 
ment of the receptacles for compressing the material 
therein and for holding it compressed, whereby the 





material becomes ‘set, substantially as described. 
(2) In apparatus of the character described, a movable 
element oar a plurality of receptacles or pockets, 
means for feeding material therein, means for com- 
pressing the material in said receptacles or pockets as 
the aforesaid element moves, said means also holding 
the material compressed for a portion of time, whereby 
said material becomes “ sct "and means arranged to 
eject the material from said receptacles or pockets 
after compression, substantially as described. (8) In 
appara of the character des :ribed, the combination 
of a casing, a econ Bay Chey drum having a series 
of pockets or receptacles therein, means for rotating 
said drum, a series of plungers working in said 
pockets or receptacles and arranged te have the oil 
pressed therethrough, cams and cam rollers for 
actuating said plungers, a passage in the casing for 
collecting the oil pressed through said plungers, the 
said phingers also heing arranged to eject the material 
after compression, and an endless apron for conduct- 
ing away the ejected material, substantially as 
described, 


762,495. Process or MANuracruRine CoaL Gas, 7. 
Settle and W. A. Padneld, Eveter, Bngland.— 
Filed May 23rd, 1903. 

Claim. —In the manufacture of illuminating gas 
from coal, the mode of carbonising coal in vertical 
retorts, as herein described, consisting in introducing 


BAS) 





the coal into the top of the retort intermittently in 
small quantities at regular short intervals, and so 
building up gradually a mass of incandescent 
material, with a continuous layer of coal in the 
process of carbonisation on the top, whence the gas is 
driven off upward without coming into contact with 
or passing through the incandescent mass of coke in 
the retort. 


762,947, Screw-THREADING Dig, A. M. Saunders, 
McKeesport, Pa.—Filed Janvary 81st, 1903. 

Claim.—(1) A screw-threading die comprising a 
multiple chasing-cutter having a body provided with 
a plurality of radial arms and thread-cutting edges 
formed on the end of each arm,a holder provided with 
a recess open on one side in which said cutter is 
rotatably mounted, and an adjustable abutment pro- 
jecting into the recess and lying in the same plane as 
the cutter and arranged to contact with the side 


of the arms thereof and hold the same against 
rotation. (2) A screw-threading die comprising a 
holder having a pair of recesses formed therein, asteady 
rest secured to said holder by a rib-and-groove con- 
nection and projecting ov. r said recesses, and a pair 
of cutters mounted in said recesses and journalled in 
said holder and steady rest, each of said cutters com- 
prising a body having a plurality of radial arms each 
provided with threaded cutting edges, and means for 
holding said cutters against rotation. 


762,965, Freep MECHANISM FOR EXxPLOsivE ENGINES, 
L. F. Washburne, San Francisco, Cal.—Filed April 
2nd, 1903. 

Claim.—{1) An automatic hydrocarbon feed device 


for explosive engines comprising a cylinder, a piston 
working therein, a connection between the lower 
portion of the cylinder and the engine whereby the 





es 


piston will be elevated on the explosive stroké of the 
engine, mechanism for returning the piston to its 
normal position upon the suction stroke of the engine 
means whereby a charge of cold air will be drawn into 
the connection between the cylinder and the engine 
on the suction stroke of the engine, means for prevent. 
ing the escape of cold air upon the explosive stroke of 
the engine, and devices actuated by the movement of 
the — for controlling the flow of the hydrocarbon 
(2) In an automatic feed for explosive engines, , 
casing, acylinder in said casing, a piston working in sai\| 
cylinder, means actuated by the stroke of the piston 
for controlling the feed of the hydrocarbon, a piston. 
rod, alever fulcrummed to the casing and resting on the 
freo end of said piston-rod, laterally-extending sipport 
secured to the casing, and a spring connecting the 
free end of the lever and the laterally-extending 
support, the ends of said spring being laterally adjust: 
able on the lever and support. 


763,033, PuLveRULENT FUEL-FEED Davice, i, 7. 
Wolte, New York, N.Y. --Filed Mareh 5th, 1902, 

Clain.—(1) In & pulverulent fuel-feed apparatus, the 
combination with suitable delivery means of a hopper 
therefor, provided with a plurality of rock shafts jn 
or adjacent the bottom thereof and staggered pro. 
ene thereun, the projections of one shaft proj ting 
netween those of another shaft, and means to rock 
lent 


said shafts and their projections. (2) A pulve 


fuel-feeding apparatus for feeding pulverulent fucl to 
a combustion chamber, comprising a fuel supply 
hopper, a delivery chamber, a rotary delivery device 
therein arranged to deliver fuel therefrom directly 
into the combustion chamber, a reciprocatory loosen. 
ing and feeding device in or adjacent the bottom of 
said hopper and above said rotary delivery device, 
whereby the commutated fuel is delivered directly to 
said rotary delivery device from said hopper and 
thereby to the combustion chamber. 


763,169. Conpenser, 7. M. Evnon, Philadelphin, Pa. 
--Filed April 2nd, 1902. 

Claim.—(1) In a condenser system, independent 
means for supplying the condensing water thereto, 
said independent means being automatically con. 
trolled by the action of the exhaust steam. (2) In a 
condenser system, means independent of the exh vust 
steam for supplying condensing water theret» con- 
trolled by said exhaust steam. (3) The combination 





with a condenser, of a centrifugal pump for supplying 
the injection water thereto, and means for regulating 
said pump to maintain the flow of a constant quantity 
of water relative to the quantity of exhaust steam. 
(4) The combination with a condenser in which the 
vacuum assists in lifting the water, of a centrifugal 
pump, and means for regulating said pump to maintain 
a flow of a constant quantity of water relative to the 
quantity of exhaust steam under varying assistance of 
the vacuum. 


763,213. MerHop or Formino Concrete PI1xes, F. 
Shuman, Philadelphia, Pa,—Filed Febrvary 25th, 
904 


Claiin.—(1) The method of forming concrete piles, 
which consists in independently driving or sinking 
a preparatory pile and cofferdam surrounding the 
upper portion of the same, and then withdrawing the 
preparatory pile and filling the hole with concrete and 
permitting the latter to set, substantially as speci- 
fied ; (2) The method of forming concrete piles, which 


consists in first driving or sinking a hollow prepara- 
tory pile with detachable point, then independently 
driving or sinking a cofferdam surroundirg the 
upper portion of the pile, then slowly or intermittently 
withdrawing the preparatory pile, without the point, 
and, during such withdrawal, filling in the concrete 
until the cofferdam and the openirg below the same 
have been filled, then permitting the concrete to set, 
and finally removing the cofferdam, substantially 5 
specified. 
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THE {[NTERNATIONAL EXHIBITION AT 
ST. LOUIS. 
(By our Special Commissioner.) 
No, X1.* 


Eacu of the four generating units of the “service 
piant” consists of a Westinghouse vertical, Corliss 
cross compound condensing engine, directly connected to 
a revolving-fieldalternatimg current generator. The 
cylinders are 38in. and, 76in. diameter, with a stroke of 
54din., and there is a #eceiver between the high and low- 
pressure cylinders. The guaranteed economy of the 
engines is 13$ lb. of steam per indicated horse-power 
per hour, based upon a mean effective pressure—referred 
to the low-pressure cylinder—of 27} lb., when running 
at 26in. vacuum. 

The generators are rated at 2000 kilowatts at the usual 
temperature rise—not over 35 deg. Cent.—and can 
eury 50 per cent. overload for one hour without injurious 
heating. They deliver three-phase current at 6600 volts 
directly to the distribution system, without the intro- 
duction of intermediate transformers. The armature 
frames may be moved parallel with the shaft to provide 
access to the fields, which are strap wound, with 
Jaminated pole pieces. The guaranteed efficiencies, 
based upon measured iron and copper losses, are as 
follows :—96 per cent. at full load, 95 per cent. at three- 
quarters load, and 983 per cent. at half load. Each 
machine weighs 88 tons complete, with bed-plate. The 
rotating member has a fly-wheel capacity of 35 tons at 
5}ft. radius. The three exciter units are standard engine 
type machines, with the field frames divided in a vertical 
plane paralle] to the shaft, so that by separating the two 
parts of the frame direct access may be had to the 
armature. The guaranteed efficiencies, based upon copper 
and iron losses, are as follows :—91 per cent. at full load 
and three-quarters load, 90 per cent. at half load, 83 per 
cent. at quarter load. The exciters are driven by West- 
inghouse compound engines, with cylinders 12in. and 
20in. diameter, 12in. stroke; they take steam at full 
boiler pressure, and exhaust into the main condenser 
system. These engines and the exciters run at 300 
revolutions. 

The switchboard has four panels for the main generators, 
three for the exciters, two for the main load, and the 
remainder are for the outgoing feeders. The panels are 
of blue Vermont marble, mounted upon steel framework 
with non-combustible bus supports and standard fixtures. 
There are duplicate sets of bus bars, each having an 
individual load panel for totalising the output. The 
main current is controlled entirely by automatic electric- 
ally-operated oil switches, operated from the main board. 
Shunt and series transformers are used with all indicating 
and recording meters. 

The two load panels pass the entire load; one panel 
being used for each of the two sets of bus bars. Oil 
switches operated by solenoids are used for the high- 
tension alternating current, and these are controlled by 
low-tension circuits, with switch handles on the various 
panels. Each generator panel has three switches; two 
of these control oil switches connecting the generator 
with the two sets of bus bars, while the third is in the 
generator leads in series with the other two. Each feeder 
panel has three oil switches ; two of these are in 1ultiple 
for connecting to either set of bus bars; the third is in 
series with the other two. This arrangement is the 
reverse of that of the generator switching arrangement. 

Fach main generator panel contains the usual equip- 
ment of ammeters and voltmeters; also an indicating 
watt meter, power factor meter, field discharging switch, 
and governor motcr switch. Time limit relays protect 
the generators from prolonged short-circuits. The two 
Westinghouse generator panels use a single polyphase 
indicating watt meter, while the two General Electric 
generator panels contain two single-phase indicating 
watt meters and a recording watt meter. The outgoing 
feeder panels contain similar equipments and a single 
pair of high-tension switches, part being of the Westing- 
house hook type and the others of the General Electric 
knife type. 

The boiler plant, with its sixteen Babcock and Wilcox 
boilers, aggregating 6400 horse-power, has already been 
described ; it ‘is divided into two separate sections, 
each with its own flues, mechanical draught, feed-water 
system, and steam mains. The condensing plant is also 
in duplicate. The condensers, which are 40in. diameter 
at the entrance, are of the Worthington elevated jet or 
barometric type, equipped with air coolers to dry and 
cool the air on its way from the cone of the condenser 
to the dry vacuum pumps. At the junction of the hori- 
zontal and vertical lines of exhaust piping is placed a 
cast iron entrainer which forms a water pocket, draining 
the horizontal line, and so directing the passing exhaust 
steam as to pick up any water collected in quantity in the 
pipe and carry it over to the condenser in the form of 
spray. At the top of each exhaust riser is an automatic 
relief valve, which in the event of loss of vacuum 
provides a vent to the atmosphere through a pipe to the 
roof. A gate valve at each engine and at the condensers 
gives complete control of this part of the system. The 
weight of the condenser is borne by two 1ldin. rolled 
joists spanning the concrete hot-well, lugs being fitted on 
the tail pipe to furnish the required bearing. 

Injection water is supplied through a 30in. cast iron 
main from the pump room, two 20in. risers leading to the 
two condenser cones. At this point is fitted on each 
condenser a tubular air cooler, around which the injec- 
tion water circulates on its way to the condenser. 

The dry vacuum pumps above mentioned are an 
important part of the condenser equipment, their function 
being to extract from the condenser the entrained air 
which would otherwise impair the vacuum. This is 
drawn from the condenser cone in the form of saturated 
vapour. and the moisture is condensed in the copper tubes 
of the a air " cooler, leaving dry and relatively cool air * for 
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the pumps to handle. There are three of these dry 
vacuum pumps for the two condensers, one of which may 
be held in reserve. They are all of the Worthington 
rotative type; two are horizontal, with 12in. steam 
cylinders, 22in. air cylinders, and 18in. stroke; the third 
is a vertical marine type, high-speed pump, Sin. by 16in. 
by 12in. All have positive inlet and discharge valves, 
the latter being of the Meyer type, with a hand wheel for 
adjusting the point of opening. These pumps are supplied 
with steam from the engine auxiliary piping system, and 
exhaust into the main condensing system, The air 
discharge is carried through a pipe to the roof. I shall 
have more to say about these pumps later on. 

The overtlow water from the two condenser hot-wells 
is conducted through a 36in. tile conduit to a concrete 
hot-well situated about 200ft. distant at the cooling towers. 
On account of the nature of the soil it was found 
necessary to support this conduit on piling. For this 
reason the entire conduit line was enclosed within a 
timber trough 2}ft. wide and 3ft. deep, built of 4in. pine, 
tongued and grooved, this trough resting upon cross- 
sleepers capping the double row of piles. The sides of 
the trough were reinforced and the structure held together 
by tie-rods. 

An interesting feature of the plant is the equipment of 
the cooling towers for furnishing cold water to the con- 
densers. This equipment is of sufficient capacity to 
supply the entire plant, aggregating about 15,000 indicated 
horse-power, including auxiliaries operating upon the 
main condensing system. There are four of these towers, 
each consisting of a rectangular brick stack 52ft. in 
height, containing ten tiers of wooden gratings occupying 
20ft. of this height. These gratings furnish the cooling 
surface of the tower, and are constructed of 3in. by 6in. 
pine timbers set on edge, four deep, with uniform side 
spacing. This construction forms a horizontal grating 
2ft. in height, which fills the entire area of the tower. 
The ten tiers of grating alternate in direction, the various 
sections of each adjacent grating being at right angles, in 
order more completely to break up descending streams of 
water, and secure the maximum effect of the cooling surface. 
A space of 12}ft. beneath the bottom grating provides for 
the introduction of the blast from the fans, and a corre- 
sponding space of 20ft. above the gratings conveys the 
vapour above the adjacent building roof and provides 
some natural draught in addition to that furnished by the 
fans. 

The distributing system of each tower comprises a 
20in. cast iron supply pipe extending through the walls of 
the pump room the full length of the towers. This in 
turn supplies thirty transverse distributing pipes, drilled 
underneath with numerous holes, the entire pipe system 
being suspended from steel cross-beams anchored in the 
walls. A 20in. cast iron main connects the four branches 
of the towers with the circulating pumps, each branch 
being controlled by a gate valve. Underneath each 
tower is a settling well connecting with a central cold- 
well, from which the condenser water is drawn. 

The draught of air for each tower is supplied by four 
120in. Seymour fans arranged in two pairs, each driven 
by a single shaft. The horizontal draught from the fans 
is turned upward by curved grates formed by wooden 
strips set on edge, so as to permit clear descent of water 
to the settling well beneath. All the sixteen fans are belted 
to a jack-shaft with waterproof belting. This jack-shaft 
is carried by brackets attached to the building wall, and 
is driven by an 18in. by 30in. by 16in. Westinghouse 
compound engine, the stress of the main belt being taken 
up by a steel tower built independently of the wall of the 
building. 

Injection water for condensers and water for the cool- 
ing towers is handled by a battery of four 24in. single- 
stage centrifugal Worthington pumps of the turbine 
pattern, one being normally held in reserve. These 
pumps are direct driven by 18in. by 30in. by 16in. 
Westinghouse compound engines, and operate upon a 
head of approximately 45ft., including suction. Each 
pump unit is capable of delivering 17,000 gallons per 
minute under a total head of 50ft., including equivalent 
friction head. The output of the pumps may be regu- 
lated according to the water required by means of hand 
wheels at the end of the engine shafts. These communi- 
cate with the respective engine governors, the adjustment 
of which may be changed while the unit is running, and 
the speed thus proportioned to the load. The 24in. 
water main supplying the towers is supported by 10in. 
pipe columns with intermediate trusses. 








THE GLASGOW TRAMWAYS. 





Evecrric tramway traction may now be said to have 
made a fair start in Britain, and it has become 
possible to form estimates of the future development of 
this business based upon experience of what has already 
been accomplished. For this purpose London affords no 
data as yet, as she still dawdles in the extreme of baby- 
hood in respect of electric traction. The baby may 
eventually develop into a monster, but out of the mouths 
of electrical-traction babes one cannot gather knowledge. 
There are, however, at least two cities which have 
fairly large systems at work, and which can produce 
several years’ results, affording food for useful con- 
templation and learning. Of these, Glasgow, although 
not covering the maximum number of miles of track, 
does the largest business by a long way, and it is probably 
the best managed. The recently issued annual report 
completes the history of 53 years’ active electric opera- 
tion, and for over three years practically the whole 
of the network has been run electrically. It will 
therefore be profitable to consider what has been accom- 
plished in this Northern Metropolis. 

The population is over three-quarters of a million, and 
this is served by about 70 miles of electric double track. 
This is somewhat more than 10,000 population per mile 





of double track; or, taking the population served as one 


million, so as to include the suburbs outside the city 
boundary, about 14,000 per mile. Two-thirds of the 
length are within and one-third outside this boundary. 
Other nine miles of double track are authorised, most of 
which are outside the boundary. When these are com- 
plete it may be expected that the population will be about 
13,000 per mile. 

The number of passengers carried during the year 
ending May 31st last was close upon 189 millions. If 
these journeys were equally distributed among the whole 
population, it would mean that every man, woman, and 
child resident in Greater Glasgow took a tramway journey 
once every two days. 

The year’s traflic revenue has been almost £718,000. 
This, divided by the number of passengers carried, gives 
an average fare of 0°9 of a penny; and as the average 
charge per mile is ‘45 penny, this means that the 
mean length of each journey is two miles. Otherwise 
expressed, every adult and infantile resident travels one 
mile per day every day in the year on the trams. 

The cars have altogether run in the year 16°3 million 
miles. This mileage, divided among the 189 million 
passengers, gives an average of just over 11} passengers 
to each car mile. But the mean length of a journey 
being two miles, this figure shows that each car at all times 
carries a mean of 114 x 2 = 23 passengers. Thisis a high 
average, and indicates both skilful development of the 
traffic and a high degree of appreciation on the part of 
the Glasgow people of the advantages of tramway loco- 
motion. 

The scale of fares is arranged so as to charge 4d. for 
the first six-tenths of a mile travelled—on the average— 
and an extra $d. per extra 2} miles. This scale must 
evidently tend to discourage journeys under half a mile 
long, but its purpose is to compete with the railways for 
long-distance rides. For short distances one has no 
alternative except a cab or walking, and 30 per cent. of 
the passengers pay 4d. fare, and thus contribute one-sixth 
of the revenue; 61 per cent. of the number pay 1d. for 
a 2}-mile ride, and contribute two-thirds of the revenue. 
Thus only 9 per cent. travel 2} miles or more, and these 
long-distance riders bring in only one-sixth of the total 
revenue. This proves that it is little use trying to 
compete with railways on distances of three or more 
miles. Even fares under 3d. per mile and the 
additional advantage of comparatively fresh air will not 
tempt Glasgow folk to spend time in tramears in 
preference to railway coaches. It should be remembered 
that Glasgow has a cable underground railway, on which 
the service is very good and the air not very bad. 

The traffic revenue of £718,000 divided by the car 
mileage yields 10°6d. per car mile. The above-named 
number of twenty-three passengers per mile may also be 
deduced by dividing this 10°6d. by the 0°45d. which is 
the average fare per mile; in fact, this average fare 
would be more correctly determined by the inverse 
process. The income 10°6d. per car mile is }d. less than 
it was in the previous year, and in 1900-1 it was 11°8d. 

This decrease has been the subject of some adverse 
criticism, which appears unreasonable when the causes 
of it are inquired into. The year 1901 was the close 
of a period of very slow extension of length of 
line. In the previous two years only some three miles 
of double track had been added. Since this date the 
length has been extended 60 per cent., and the car mileage 
run by nearly 65 per cent. Moreover, three-quarters of 
these extensions have been in the outlying districts 
beyond the city boundaries. Naturally, it takes time to 
develop the full traffic in such districts. The districts 
themselves have yet to develop. If the work had been 
that of a company whose sole duty it was to maximise 
the dividends of its shareholders, it might perhaps be a 
just criticism that these outlying extensions had_been 
undertaken prematurely. But the object of the City 
Tramways is to develo» Glasgow, and to take 
its too crowded population out into the open to 
find purer air for its homes. These extensions 
are effective agents in such amelioration of the conditions 
of life, and in a very few years the density of the traffic 
on them will increase so as to bring back a higher rate of 
revenue per car mile. The city policy must be judged as 
if is were that of the landowners of these districts which 
it wishes to develop as residential quarters, and the 
extensions of the tramways are part of the capital ex- 
penditure undertaken with this object. The expenditure 
is to be regarded as profitable if it succeeds in this object, 
and it is not yet time for the desired development to have 
taken place. If it never takes place, the tram extensions 
will prove to have been bad policy. It is, however, 
morally certain that the development will. be. accom- 
plished at some moderately early date, and. that 
the trams will have helped towards this end. At 
that time the tram traffic on these lines will quite 
certainly have so increased as to make them as pro- 
ductive of tramway revenue as almost any other 
part. of the system. The date at which these 
changes commenced coincided with a new and bold 
enlargement of electric traction; but, of course, the 
provedly best tramway system had to be used, and, in 
fact, the departure was largely justified because it could 
be operated electrically. The temporary reduction from 
113d. to 10$d. in receipts per car mile cannot, therefore, 
be reasonably quoted as testimony against the advisa- 
bility of municipal enterprise in electric tramway 
traction. 

During the past year the weekly average number of 
cars actually running on the 70 miles of double track has 
varied from 484 to 541, averaging 462, or 6°8 per mile, 
calculating from the exact figures. These ran nor- 
mally sixteen hours per day. If the receipts be 
distributed over car hours instead of car miles it 
comes out just under 6s. per car hour. The total 
number of cars owned by the Corporation is 682, so 
that those actually on the road at any one. time 
average two-thirds of the whole number. The maximum 
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weekly average number is 553 = almost 80 per ‘cent. of 
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the whole. The actual maximum on special holidays 
must have been much larger, but is not stated in the 
report. The number 682 falls short of the requirements, 
and 100 more are being constructed. These will probably 
be in use before the extra 9 miles of line are ready; but 
if 782 be divided by 79, we find that under ten cars per 
double mile is the proportion; which is the same as is 
found in other places for heavy city traffic. If on gala 
days these were all on the road, this would correspond to 
an average spacing apart of one-fifth mile, and a time 
headway of 1} min. at a mean speed of 8 miles per hour. 

Comparing the revenue of £718,000 with the total 
number of cars 682, we find that each car’s gross earn- 
ings are £1050 per year, or £2 17s. 6d. per day, or 
3s. 7d. per hour of a 16-hour working day. This 3s. 7d. is 
less than the above quoted 6s. per car hour in the ratio 
in which the cars normally running are less than the whole 
number owned. Clearly the 3s. 7d. is the better measure 
of the earning power of a car; it being, however, better 
to consider itin the form of £1050 per year. But if the 
time spent in cleaning and repairs be diminished, the 
annual earning power increases proportionately, and if it 
were possible to confine these operations to the daily eight 
non-running hours, it might approach “£1500, except for 
the variableness of the traffic from day to day. 

In a place like Glasgow the daily traffic does not vary 
with the season of the year. The weekly returns of 
passengers carried show a range from 3°4 to 4°0 millions 
only—with the exception of one peculiar week in which 1t 
sinks to 2°85 millions. The weekly receipts vary 
in only a slightly greater ratio than the number of 
passengers. The variations appear quite irregular, and 
have no relation to the season. The receipts per car 
mile vary, on the weekly average, from 94d. to just over 
1s. The daily figures must vary through a much larger 
range from maximum to minimum, but they are not 
given in the manager's report. 

Another very useful view of the activity of the lines is 
the annual revenue per mile of road. This is £10,260 
per mile of double track. This figure is approached in 
Liverpool alone, and is at least 50 per cent. greater than 
the average on fairly active British lines. 

The energy consumption varies correspondingly little 
in its weekly average. The total for the year is over 
15 millions B.T.U., and this yields an average of 940 watt- 
hours per car mile. Putting aside the one very excep- 
tional week, the passenger load per week varies in the 
ratio 85 to 100, the money receipts in the ratio 82 to 100, 
and the B.T.U. energy consumption in the ratio 76 to 
100. It is presumably the weather condition of the 
track which is the additional element causing greater 
range in the energy consumption; but the mileage run 
weekly has steadily increased, the total increase during 
the year being 10 per cent., and the energy consumption 
has followed this. Per car mile this consumption has 
ranged from 860 to 1030 watt-hours, having been 




















is pardonable, but that the other accounts should be 
reformed, as the power account has been, and reduced in 
similar manner by the application of scientific method. 
But in the traffic expenses wages of motormen, con- 
ductors, and other servants account for 2°11 out of the 
2°91 pence, while cleaning and oiling the cars takes 0°25 
penny. The former can hardly be reduced, while the 
latter item can certainly not be halved. There is thus 
no possibility of reducing the traffic costs by so much as 
4d. Again, over half the “ general expenses” are taxes, 
while taxes and insurances together make up more than 
80 per cent. of the whole, leaving less than }d. per car 
mile on which possible economy might be practised. In 
repairs and renewals, amounting together to 1°91 pence, 
reductions might, no doubt, be possible if the 
plant were more perfect than it is; but such 
more perfect plant would cost more in capital outlay. 
It may be explained that- the £61,000 for track 
renewals is a sum paid to a “ Permanent Way Renewals 
Fund,” at the rate, fixed by resolution of the Council, 
of £900 per mile of double track. Only £4600 of this 
sum was actually expended during the year. This fund, 
which is a reserve fund for perpetual upkeep, stands now 
at the figure £193,000, after deduction of all actual 
expenditure out of it, or £2760 per double mile ; while the 
total cost of construction has been £10,400 per mile, or 
four times as much as the renewal fund. 

The depreciation included in working expenses amounts 
to £78,600 on an original cost value of roughly about 
£2,700,000, or 2°9 per cent. It ranges from 2} per cent. 
on buildings to 7} per cent. on tools, cars, and furniture. 
This seems an unsatisfactory arrangement of the 
accounts. Either this 2°9 per cent. is too little, or else 
depreciation should be altogether excluded from “ working 
expenses.” That it is actually too little is acknowledged 
by the institution of an “ Appropriation Account,” mainly 
devoted to special or “ additional depreciation,” which 
adds another £62,000 to the above allowance. Thisraises 
the average from 2°9 to 5*2 per cent. This latter must 
be considered an adequate allowance. The idea of the 
two separate accounts for depreciation is probably that 
the first should have its various percentages rigidly 
adhered to under all circumstances, in sunshine and in 
storm, while the second is a go-as-you-please affair, the 
capital values to be written down largely amidst universal 
jubilation so long as the years are lucky, and to be left 
unshorn of any greatness in the years of stern adversity. 

The capital outlay is not taken into account in the 
above statement of costs except by way of depreciation. 
To make the effect of the capital outlays as clear as 
possible from the technical point of view, we have pre- 
pared the following table from the figures in the report. 
In this we have reduced everything to per mile of 
double track. and have omitted all small fractions. The 
arrangement of the items is considerably altered in order 
to bring more closely together those having technical 
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during the latter half of last year. Possibly the two-mile 
Cambuslang extension is responsible for the increase. 
The energy consumption is a very small part of the total 
cost—only 0°3d. per car mile and 4°1 per cent. of the 
total working costs, of which half is accounted for by the 
coal bill. Of this total nearly 35 per cent. is spent on 
wages, salaries, and fees, and nearly 42 per cent. on 
repairs, track renewal, and depreciation. 

Taken per car mile, these working costs are thus 
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Thus the traffic expenses about equal the general 
expenses and the repairs and renewals, and these together 
are 80 per cent. of the working costs. It is thus seen | 
that economic traffic management and minimisation of 
“general expenses” dominate the whole problem of 
successful working, and that economy in power expendi- 
ture is of relatively little consequence. It is to be} 
observed, however, that this isso because the introduction | 
of electric traction has very greatly decreased the cost of | 
power. The very virtue itself of electricity has relegated | 
electric power to an inferior relative position in the 
accounts. The correct moral is not that waste of power 













| ciation, give a total of nearly 10-1 pence cost per car 


original total outlay in units of £1000. In the next is 
shown the distribution of the outlay over the various 
works. In the third column we have reduced this original 
outlay to pence per car mile run in the year 1903-4. 
It may be noted that the resulting figure differs little 
from the same outlay in £1000 units per double mile of 
track. .The last is nearly £38,000 per mile, while 
the former totals to 39 pence per car mile. The fourth 
column gives the total depreciation or payment to 
sinking fund or renewal fund that has been allowed up 
to date. The last gives the ratio of this depreciation to 
the original cost. This last column shows some remark- 
able eccentricities ; for example, the buildings show a 
much heavier depreciation than the plant lodged in them. 
In this table we have omitted £26,000 odd of miscella- 
neous and parliamentary costs, which brings the total up 
to £38,200 per double mile. 

If the 214 per cent. depreciation be taken as having 
accrued since Midsummer, 1901, it equals about 7 per 
cent. per annum. 

The net revenue account shows 3 per cent. to be about 
the average rate of interest paid on capital. If deprecia- 
tion, &c., and interest together be taken at 10 per cent. 
per annum, then 10 per cent. of 39'1 pence=3°91, added 
to the 6:16 pence working expenses exclusive of depre- 


mile. This leaves out of the 10°6 pence receipts just 
4d. per car mile clear profit. Halfpenny per mile on 
16°3 million miles would mean £36,000. In the appro- 
priation account nearly £19,000 is actually carried to the 


by resolution of the Council at £25,000. These two 
together equal £44,000, which exceeds by £8000 the above 
calculation at $d. net profit per car mile. This is due to 
our assuming 7 per cent. depreciation, whereas in the 
year’s accounts the ordinary and ‘special ” depreciation 
allowed add up to 5*2 ‘per cent., as we have already 
shown. Aso 

If one is careful to give no undue weight to small 
fractions, and if, moreover, one remembers that Glasgow 
has incurred considerable ‘outlay upon extensions, the 
traffic upon which is not yet fully developed, it will be 
found that consideration of the figures given in this 
article are very instructive as répresenting in all pro- 
bability the best that can be done with electric tramways 
in Britain. The $d. per mile net profit is, of course, 
5 per cent. of the gross revenue—10°6 pence. It is only 
1} per cent. of the 39 pence capital outlay. 

The ratio of gross annual revenue to capital outlay is 
27°1 per cent., or one turnover in3°7 years. The average 
over 1000 miles single-track of the best lines in England 
is 22 per cent., or one turnover in 4°55 years. 








HIGH-SPEED INTERNAL COMBUSTION 
ENGINES. 
No. I. 

Tur advent of the motor car has practically intro- 
duced us to a new form of the internal combustion 
engine which, although of the same general principles as 
the gas engines with which we are pretty familiar, gives 
such remarkable results as to be practically a separate 
creation. Its commercial importance is already consider- 
able, and seems likely to be enormous. Even in the 
short time that it has been before the public one firm 
alone has turned out some 40,000 engines, and is now 
turning out over 5000 a year, employing about 2000 men. 
This is a remarkable result, more particularly as this is 
only one of a great many firms—not quite so big perhaps, 
but still doing a large quantity of work. It hasalso made 
navigable balloons a practical possibility, and started a 
new industry there. 

We are all well acquainted with the main results 
obtained by the ordinary form of gas and oil engine, 
and we all know that, while very satisfactory for the 
purpose for which they are designed, their weight per 














Fig. 1 


horse-power is considerable. Usually they weigh some 
hundredweights per horse-power. Oa the other hand, 
in the engines of the type mentioned the weight per 
horse-power is some 151b. to 20]b. as a rule, and for 
special purposes has been made less. I believe that M. 
Buchet has made some engines for balloons in which 
he has guaranteed a horse-power for every 8 lb. weight. 
This is a most remarkable result, particularly when it is 
remembered that it is obtained from an engine which has 
to run almost without any attention whatever. Previous 
to this the lightest machinery that was practically built 
was that put into high-speed torpedo boats and similar 
craft, and in some of these the machinery weights have 
been got down to 25 lb. a horse-power, running every- 
thing as hard as ever it could be run with strong forced 
draught. Anyone who has had any experience with this 
sort of machinery knows, however, that this can only be 
got with a very great deal of attention from thoroughly 
skilled men. In the case of a motor, on the other hand, 
the engine once started, it has tolook after itself, the only 
attention it receives being some oil put into it every half 
hour, and even this is automatic in some of the models. 


“General Reserve Fund,” and in the net revenue account | Further, no one would expect any result at all to be got 





there appears the “ payment to the common good,” fixed 


out of a torpedo boat with unskilled people, while the 
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high speed trol motor of half the weight is often used 
by people whose only knowledge of mechanics is an hour 
or two instruction. It is quite obvious that such a motor 
is capable of enormous application for other purposes 
than cars, and it may therefore be interesting to see 
what the results obtained are, and on what principles 
they depend. 

Virst, as to the power actually obtained. Certain 
people are very fond of scoffing at the supposed “ horse- 
power” of small petrol motors, particularly those that 
run at the highest speeds and give the best results. I 
have, however, satisfied myself that in the case of the 
large and respectable makers the powers claimed are 
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Fig. 2. 


actually got on trial. In fact, I believe that in the best 
factories no engine is allowed to leave the shops until it 
has actually done its nominal horse-power. I have both 
made brake tests and worked out the powers actually 
represented by work in various hill-climbing and speed 
trials, and they all confirm this. No doubt there are 
some engines that perform better than others, and 
perhaps there are a few makers who claim more than 
they do—as there are in other trades, and, as in other 
trades, it is convenient for some who cannot do well to 
doubt the results of those who do. 

As Messrs. Dion and Bouton are the largest makers of 
this type of engine, we will take their results. The 
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following are the sizes of five of their single-cylinder 
engines of different powers :— 


Horse power, Diameter. Stroke. 
14 y ts 23 
24 3 3 
34 3 38 
6 3 42 
8 4 4} 


The measurements are the nearest English measures. 
The first two sizes given are air-cooled engines, intended 
for bicycles or tricycles, and the latter three are water- 
cooled engines, for cars, &c. That is to say, the first 
two sizes have no water jacket round the cylinder, but 
just have gills cast round it, so that it is cooled by the 
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well in practice as long as the engine is well master of 
its work, as it is not often run for long at its full power, 
this only being done going uphill. 

The weights of these engines vary from about 30 Ib. in 
the smallest to a little over a hundredweight and a-half 
in the largest. This gives weights per horse-power of 
about 151b., but the single-cylinder engines are not so 
light per horse-power as those with more cylinders. They 
are, however, preferred by many on account of their 
simplicity, though not so much as they used to be. Still 
even these weights are remarkable, as are the very small 
sizes of the cylinders used. The revolutions, on the 
other hand, are very high, varying from about 2500 in the 
small sizes to 1500 in the largest. This corresponds to 
about 1100ft. to 1200ft. piston speed. The mean pressure 
on the diagram necessary to give the power is about 85 |b., 
which is nothing very extraordinary 





In examining the construction of these engines one sees | 
that in their main outlines they are nothing but small | 
gas engines working on the Otto cycle, and of very simple | 
construction—see Fig. 1. The inlet valve is automatic, | 
and the exhaust is worked direct byacam. The valves are | 
larger in proportion to the size of the cylinder than in the | 
case of slow-running gas engines, but the rates of flow | 
through them are usually far greater than in the latter. | 
The fairway through the valves in an 8 horse-power | 
engine is a little under 14in.—say a third the diameter of | 
the cylinder. The lift of the inlet is about }in., and of | 
the exhaust jin. The compression space is about ‘3 of | 
the space swept out by the piston, or, say, *22 of the | 
total volume of the cylinder. Different makers vary 
somewhat in the amount they use, and different sizes of 
engines by the same maker are not always alike in their 
proportions, but few of them vary very much from that 
given. There appears to be no gain in power from in- 
creasing the compression, and there is a slight tendency 
now to use less than formerly. The exhaust valve is set 
to begin to open about 8 per 
cent. before the end of the work- 
ing stroke, and is just about 
fully open at the end of the 
stroke. It is just completely 
closed at the end of the exhaust 
stroke. A water jacket very 
completely surrounds the cylin- 
der, and the cylinder and its 
water jacket are all cast in one 
piece. 

Some variations of practice 
from this occur in other makes 
which practically get about the 
same result. Most makers arc 
now taking up mechanically- 
worked inlet valves, and some of 
them use considerably longer 
strokes than those given in proportion to the diameter. 
On the other hand, Buchet uses automatic valves, but 
puts them both on the top of the cylinder, thus getting a 
very compact combustion space. However, the result 
is that these differences do not seem to affect the power 
got out of a given-sized cylinder. 

So far we have not got to any very decided difference 
from ordinary gas engine practice. The real essential 
points are (1) the lightness of the moving parts, (2) the 
system of ignition. 

Fig. 2 shows the piston of a Dion engine of 8 horse- 
power. It will be seen that it is something quite remark- 
able in the way of lightness. The actual weight of the 
piston, including rings and crosshead pin, is just 3 lb. 
The connecting-rod is cf H section, with solid 
bushes at both ends, and is also remarkably light. The 
actual weight of the top half of it is 80z., making the 
total reciprocating weight 3} 1b. It will be seen that only 
three rings are used in the piston, but these seem in 
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Fig. G 


practice to be sufficient to keep it tight; come of the 
most successful bicycle motors, in fact, have only two. 
It is most extraordinary what effect even a small decrease | 
in weight has on the running. I have tried, in a tricycle | 
engine I made, an aluminium piston, and it gave me | 
another 800 revolutions, all other things being equal. | 
This was an increase of over 10 per cent. speed on the | 
road, everything else being exactly the same. I never | 
took any brake tests with this piston, as it was not | 
successful in practice, the metal being too soft and | 
enlarging at the hole that the crosshead pin is fixed in. | 
However, in actual running on the road the difference was | 
extraordinary. The saving of weight in this case was | 
about 7 oz. The crosshead pin seems very small for the | 
work it has to do, particularly seeing the high number of | 
revolutions made, but in practice it wears very well. I 
shall have something to say about this point later. Another | 
point is that the piston is usually very short in| 
the direction of the length of the cylinder. It is 
in all the engines of this class about one diameter 
long, and this seems ample for all practical purposes. 
Many of the early slow-speed motor engines had much 
longer pistons, but as far as can be seen there is abso- 
lutely no advantage in it, and they do not wear any better. | 
Fig. 3 shows one of de Dion’s inlet valves, the weight of 
which is 2} 0z., and the spring is so set as to open with a 
pressure of 1lb. It is most important if automatic valves | 
are used that the valves should be as light as ever they | 
will stand, and the spring just the right strength. If the | 
valve is too heavy it will neither open nor shut quick 
enough. Ifthe spring is too strong there will not be a | 
full charge sucked into the cylinder, and if it is too weak 
it will not close the valve till part of the compression | 
stroke has been performed, and part of the charge will be | 
puffed back. For this reason it ought theoretically to be | 


necessary to have springs of different strengths for every 
different speed of the engine. Of course, this is not 
possible in practice, so we have to compromise. How- 
ever, this seems to point to the necessity of having the 
inlet valve mechanically worked—a practice which is 
rapidly extending. 

The other point that is of great importance is the 
ignition. The usual ignition in this country for stationary 
gas engines is by hot tube, but this is is not found at all 
satisfactory on high-speed engines of the type we are con- 
sidering. The reason is that it is necessary to ignite the 
charge some time before the dead point, as it takes quite 
a perceptible time to burn, and this, time requires to be 
slightly varied with the variation of speed. With a hot 





tube this is found not to be possible to the required extent, 
and therefore all car engines are now fitted with some 
form of electric ignition. Of this there are three systems 
in general use: (1) An ordinary induction coil with a 
magnetic trembler. (2) An induction coil without a 


| trembler, with a contact breaker on the cam shaft of the 


engine, so arranged as to make and break the current of 
the primary once every other revolution. In these cases 
the induced current from the secondary coil is led through 
an insulated plug into the cylinder, and there makes a 
spark. (3) A current having in its course a coil with an 
iron core in it is broken inside the cylinder, the break 
must be very rapid, and there will be a spark caused by 
the self-induction of the coil. 

The first plan, with an ordinary induction coil and 
trembler, is the oldest form of gas engine 
ignition, having been used on the original Lenoir 
engines over forty years ago. It was therefore 
naturally the one that makers of car engines 
took up when they found that the hot tube 
was not satisfactory. For this purpose special 
coils with tremblers that will vibrate at very 
much higher speeds than the older patterns 
have been devised, as it was found that with 
the latter at high speeds the engine outran 
the coil. That is to say, that when the engine 
went fast the trembler did not have time to 
make one complete vibration during the time 
that the contact was closed at the top of the 
stroke. 

With the later patterns of coils this is so far 
remedied that the charge can be ignited at any 
speed that it is desired to run the engine. 
Nevertheless, engines with trembler coils of even 
the best patterns do not, according to my expe- 
rience, give so much power as those fitted 
with the second and third types of ignition. The 
reason for this seems to me to be as follows. 
Even with the highest speed tremblers some 
perceptible time must elapse between the 
contact being closed at the contact breaker and the 
spark taking place in the cylinder, as the latter does 
not happen till the core of the coil has been mag- 
netised, and the trembler has been attracted away 
from the screw it rests against. If this time was con- 
stant it would not very much matter, but there is no 
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reason to think that it is exactly the same in any two 
coils, and it may, for one reason or another, vary a good 
deal from one stroke to another. This would vary 
the time of ignition at each stroke. Possibly in the coils, 
with very high-speed tremblers, there is another point 
that may tell. If we take a high-speed trembler, and 
put it in circuit with a coil that can also be arranged 
with a single make-and-break, we ‘find that, although 
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with the trembler we get sparks in a continuous stream 
at the rate of hundreds a second, no one of these sparks 
is so big as is the case when a single make-and-break is 
used, and one spark produced. The reason of this is 
probably that with a high-speed trembler the core of the 
coil has not time to get thoroughly magnetised. The 
result, however, probably is that the expiosive mixture is 
not always ignited at the first spark, but only after a 
succession of sparks, and as the mixture is not always 
mathematically the same, this may vary in each cylinder 
at each stroke. It must be remembered that in an engine 
running at, say, 1500 revolutions a minute, in order to 
get a good diagram the explosion should be complete in 
about one three-hundredth part of a second. Probably it 
never happens that combustion is really complete till the 
piston is some way down the stroke; but in order to get 
as near this as possible it is apparent that the charge 
should be fired with one single spark taking place at an 
exactly known time, and big enough to start a very rapid 
explosion in the cylinder. From practical experience I 
can say that when I have altered an engine from single 
spark to high-speed trembler, or vice versd, more power 
has been got out of it with the single contact. This is 
most apparent at high speeds. 

The principal advantage of the trembler coil is that it 
is easier to start the engine with it, but this is largely a 
matter of detail, in the arrangements to which I will 
refer later. 

_ In practice it is necessary to be able to vary the exact 
time of ignition, so that it may take place after the dead 
point, while the engine is being started by hand, and 
advanced to a little before it when the engine is running. 
Theoretically the amount of advance should be slightly 
different for different speeds of the engine, but the 
difference is so small as hardly to be worth worrying 
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about. The amount of advance varies a good deal 
with different engines, and depends a good deal on 
the amount of compression, and probably on the shape of 
the clearance space. Fig. 4 shows the system of wiring 
for this form of ignition. Its success depends largely on 
the form of contact-breaker used. Fig. 5 shows that 
generally used on the single-cylindered de Dions. This 
goes well if properly made and adjusted. It depends, how- 
ever, very much on the exact temper of the spring, and 
is sometimes liable to get oil from the cam between the 
points. Further, when the engine is turned slowly, the 
contact is not broken very rapidly, and, consequently, 
unless adjusted exactly right, the engine does not always 
start easily. Fig. 6 shows the latest pattern used by 
de Dion on his two-cylinder engines, which gets over these 
defects. Fig. 7 shows a pattern used by myself some 
years ago with good results. It gives a very rapid break 
to the current, has good range of movement, so does not 
require much adjustment as the contact points burn 
away, and as the contact points are on the opposite sides 
of the blade to the cam, oil thrown off by the latter does 
not get between them. 

While the above system of ignition has given very 
good results, as is evident from the enormous number of 
engines made with it, yet it seems probable that it will 
be superseded by the system of breaking a low-tension 
current inside the cylinder. This is the form of electric 
ignition that has been much the most successful on 
stationary gas and oil engines, and is practically universal 
in the States, not only for stationary work, but also for 
the petrol launches which are used so much there—in 








fact, for everything from 1 to 1500 horse-power. On cars 
in Europe, it is generally used in connection with a small 
alternator with permanent magnets to generate the 
current, so doing away with batteries and coil. Fig. 8 
shows the system of wiring in this case. Naturally, with 
such a large application the various mechanisms for 
breaking the contact in the cylinder are too numerous to 
mention here. The essential point is to get a rapid 
break of contact exactly at the right time; to be certain 
that it occurs at exactly the same point each stroke; and 
to make the mechanical parts so substantial and simple that 
they will not come to pieces at the highspeed at which the 
engine runs. It is in this latter that the French have for 
the most part failed with this form of ignition, the French 
mind often running to complication and to very delicate 
parts which give trouble in practice. However, Fig. 9 
shows the details of the gear on a Peugeot (French) 
engine, which is very simple and runs very well. The 
spring A is strong enough to make the rod B follow the 
cam C at any speed the engine ever attains, so that the 
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time of ignition is quite constant. Fig. 10 shows the 
type used by a large number of American launch engine 
makers with variations. This does not seem to be quite 
so good in one way, as the time of ignition depends on 
the action of a spring. and therefore the point of ignition 
will be slightly later as the engine goes faster, whereas it 
should really be earlier. Probably, with suitable springs, 
the difference is so smal! as not to be worth considering, 
and the gear runs well and does not give trouble. 
The form used in the Singer bicycle motor 
appears to be as simple as most, and it is used on a 
bicycle engine which is entirely enclosed in the wheel, 
and consequently all in the mud and dirt, and it gives no 
trouble in a position where it does not seem likely that 
any other ignition could be made to go satisfactorily. 
F. S. 








NORTHAMPTON CORPORATION 
TRAMWAYS. 


In 1902 the Northampton Corporation decided to convert its 
horse tramways to electric traction, and in May, 1903, instruc- 
ted the borough engineer, Mr. Alfred Fidler, Assoc. M. Inst. 
C.E., to prepare a complete scheme for the reconstruction of 
the existing permanent way, together with the construction of 
the authorised extensions, also the erection of a power 
station, generating plant, car depét, overhead equipment, 
underground feeders, cables, and tramcars. The actual 
commencement of the work was made in January, 1904. At 
the present time the whole of the sections are completed, 
with the exception of the Kingsthorpe section, which is very 
nearly finished. For various reasons it was decided to main- 
tain the existing gauge of 3ft.6in. The new rails which 
have been laid for the electric trams are of the girder type, 
64in. deep, weighing 90 lb. per. yard for the straight rails, 
and 96 lb. per yard for the curved rails, and the fish-plates 
weigh 50 lb. per pair, having six bolt holes. Mild steel tie- 
bars are used. At each rail joint, and midway in the length 
of the rails, anchor sole-piates are used to secure the rails to 
the concrete foundations. The points are 12ft. in length, 
and the crossings are of the iron-bound type, the arms being 
of similar rail section securely embedded in the castings 
The rails are drained where necessary by means of drain 
boxes, discharging into adjacent branch drains. The rails 
are bonded at every joint with protected copper bonds, the 
cross bonds being of solid copper of the Neptune type. The per- 
manent way is paved partly with Norwegian granite setts, and 
for the remainder with the old setts taken up from the exist- 
ing tramways and redressed, the joints being grouted with 
Portland cement and sand. 

From economical motives it was decided to erect the power 
station upon ground adjacent to the refuse destructor in 
Castle-street. 

The existing plant at the refuse destructor consists of two 
steel Lancashire boilers 30ft. long and 8ft. in diameter, suit- 
able for working at 160 lb. pressure, with a Green’s econo- 
miser for feed-water heating. The steam-raising plant in the 
new power station consists of two boilers of the economic 
type, each capable of evaporating 8000 lb. of water per hour. 
The boilers are fitted with mechanical stokers of the Bennis 
type, and superheaters are placed in the boiler flues capable 
of superheating the steam to 500 deg. Fah. The boilers are 
fitted with an induced draught plant provided by two motor- 
driven fans and a steel stack. The steam piping provides for 
the coupling of the two Lancashire and the two Economic 
boilers. The condensing and cooling plant consists of a 
Mirrlees Watson condenser capable of condensing 12,000 lb. 





of steam per hour. The centrifugal circulating pumps and 
an Edwards air-pump are motor driven. The cooling tower 
is of the Klein type, about 70ft. high. It is of timber, and 
of the natural draught type, resting on a brick-faced concrete 
tank about 22ft. by 32ft. by 7ft. deep. A Paterson water 
softener and oil separator are provided to deal with the make- 
up water and the oil after the water leaves the condenser, 
The water supply will be obtained from the town supply and 
from a well sunk on the site. 

The generating plant consists of two 200-kilowatt sets 
composed of « Willans compound three-crank engine of 350 
revolutions per minute, capable of giving 369 indicated horse- 
power, and an International Electrical Company's dynamo ; 
also one compound set, capable of giving an output of 120 
kilowatts, consisting of a Willans two-crank compound 
engine of 350 revolutions per minute, capable of giving 240 
indicated horse-power, and a dynamo of the International 
Electrical Engineering Company’s make. The battery was 
made by Messrs. Ashmore, Benson and Peace, of Stockton- 
on-Tees. It consists of 250 cells, and is capable of giving out 
170 ampéres for three hours. There is also provided a 
reversible booster and a milking set, both made by the Inter- 
national Electrical Engineering Company. 

The overhead equipment is to a great extent on the span- 
wire principle, with bracket arm construction in the narrow 
streets. The poles are of lap-welded steel in three sections 
telescoped into each other, and have an ornamental wrought 
iron base bearing the borough coat of arms. The span-wire 
poles have curved wrought iron scroll work, and the bracket 
arms have ornamental iron scroll work supports. 

The feeder pillars are arranged at half-mile intervals, and 
consist of cast iron boxes containing enamelled slate panels, 
upon which are mounted the necessary switches and lightning 
arresters, &c., and opposite each feeder pillar on the overhead 
wires there is a sectional insulator which divides the overhead 
line into corresponding half-mile sections, which are fed on 
either side of the insulator from the feeder pillar. The over- 
head system is arranged generally for normal central running 
excepting the side arm bracket construction, where it is on 
the average 4ft. from the centre of the track. The current 
is conveyed to the various parts of the system by means of 
lead-sheathed cables laid on the draw-in system in Sykes’ 
stoneware multiple conduits. 

There are twenty cars, of the following dimensions :— 
Length of car body, 16ft.; overall length, 26ft.; total overall 
width, 6ft. 4in. They are all of the single-truck double-deck 
type. The trucks are of the Brill type. The wheels are of 
chilled iron 2ft. 6in. in diameter, and hand brakes and slipper 
brakes are provided. At each end of the car an automatic 
safety guard of the Hudson and Bowring type is fitted. 
There are two motors fixed to each car, each of 27 horse- 
power rating. The gearing between the motor and the axle 
consists of pinion and spur wheels enclosed in a cast iron oil- 
tight gear case, the gear running in an oil bath. The main 
car shed building is 150ft. long, 68ft. 10in. wide, and 
19ft. 6in. high to the tie-rod, and will accommodate thirty 
cars. 

The scheme was prepared and carried out by Mr. Alfred 
Fidler, borough engineer, and the following members of the 
borough engineer’s staff have assisted in the execution of the 
scheme :—Mr. J. McMahon, as resident electrical engineer ; 
Mr. A. W. Ward, as superintendent of the permanent way ; 
Mr. S. Wilkinson, as superintendent of the erection of the 
power station and the car shed. The whole scheme has 
been carried out without the aid of an outside consulting 
engineer. 








GAS POWER PLANT AT ELDERSLIE 
GRAVING DOCK. 

Ix our impression of January 2nd last year in the course of 
a series of articles on ‘‘ Clydeside Industrial Development,”’ 
some account was given, with illustrations of the new graving 
dock then advancing towards completion, being constructed 
for John Shearer and Sons, Limited, on the north side of the 
Clyde, at Elderslie, some little distance above Renfrew, on 
the south side, and precisely opposite the site of the tidal 
dock then protected by the Burgh of Renfrew. The Elderslie 
graving dock, which is only part of a general scheme of new 
shipbuilding and ship-repairing works being laid down for 
the Shearer firm, has recently been completed, and several 
vessels of considerable tonnage have been docked and over- 
hauled. While at present available for vessels up to a certain 
draught, this new Clyde graving dock still requires some 
further cutting and dredging at the entrance, and at the 
adjacent fitting-out wharf, to render it fully available for 
vessels of the size and draught which the works have been 
designed to accommodate—that is, the largest ships that can be 
navigated up and down the Clyde. Owing to the stubborn- 
ness of the material encountered, and especially of a portion 
of the submerged reef known as Elderslie Rock, which has so 
long been a limiting condition to the navigable depth of the 
Clyde, and over which the dock entrance is situated, this 
part of the undertaking has proved more difficult than had 
been contemplated. Work in this direction, however, will be 
pursued at times, and in a manner not prejudicial to the 
docking operations, and the designed maximum depth 
attained in due course. 

Our present object mainly is to give some information 
respecting the power installation for pumping the dock, work- 
ing capstans, &c., so that only a few brief particulars of the 
dock itself need be repeated. The dock is closed by a floating 
steel ship caisson of rectangular transverse section, having 
three water-tight decks, the upper of which forms a roadway 
across the dock entrance. The entrance width is 68ft. at 
cope level, which is 8ft. above high water, 66ft. at 20ft. below 
cope level, and 62ft. at sill; while the depth on sill is 20ft. 
at high water of ordinary spring tides. The dock has a clear 
length of 524ft. 9in. from the inner side of the caisson on to 
the face of the cope at the dockhead, with a depth of 20ft. of 
water on the sill at high level of ordinary tides, 18ft. Gin. at 
high level of neap tides, and 8ft. 10in. at low water level of 
ordinary spring tides. The floor of the dock, like the altar 
steps, is formed of fine conerete, and has a width of 53ft., 
and a length of 500ft.. The floor level on the centre line is 
1ft. 9in. below the level of the centre of the sill, and has 6ft. 
of camber ; there being at each side a channel to drain off 
leakage and rain water. The water capacity of the dock is 
4,800,000 gallons at high tide, and it can be pumped dry in 
less than two hours. 

Originally it was intended to use electricity as the power 
for working the pumps, the comparative nearness of the Clyde 
Valley Electric Power Supply Station favouring this. For 
other and later purposes in connection with both power and 
lighting in the works this source, which is not yet available, 
as well as that of the Glasgow Corporation—whose tramway 
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system extends to Clydebank, about two miles below the works 

may be requisitioned. .The graving dock, however, has 
been equipped with producer plant and gas engines, driving 
centrifugal pumps by belts. The pumps are of the Bon 
Accord type, by Drysdale and Co., London-road, Glasgow, 
while the gas plant and engines are by Crossley Brothers, 
Manchester. There are two main pumps, having 30in. 
suction and delivery pipes, and one 8in. pump for drainage 
and leakage. 

The producing plant is one of Crossley’s patent ‘ B”’ 
plants, constructed to work with bituminous slack, and capable 
of generating sufficient gas for 420 brake horse-power. The 
plant consists of generator, two saturators, three cooling 
towers, centrifugal tar extractor, two sawdust scrubbers, one 
small two-throw pump, Roots’ blower; steam engine and 
boiler, and coaling platform to generator, with coal elevator 
attached to same, which conveys the coal direct from the 
trucks on the special elevated siding from the main line of 
the Caledonian Railway system. . The general arrangement 
of the plant is shown in the accompanying illustration. The 
type of fire-grate employed’ in the generator is that of a 
centrally arranged perforated cone, which is rotatable, and 
the man in charge, by periodically turning it round, prevents 
the fuel from clinkering, the ashes falling into a water loot. 
A storage bell,-of well-known pattern, is arranged in the 
upper portion of the generator. The gas leaves the generator 


in the upper part by the gas outlet pipe; it is then taken 
down throvgh the two saturators, which cool the gas, and at 
the same time extract the heat for superheating the mixture 
of air and steam on its way to the generator, and for raising 
steam from the water surrounding the saturator. The gas 
leaves the saturator at a temperature of about 100 deg. Cent., 
and is then taken by way of the hydraulic seal-box to the 
three washing and cooling towers, which cool the gases down 
to the temperature of the atmosphere, and at the same time 
wash out a great proportion of the dust and tarry matter 
present. All the remaining. impurities in the gas are 
eliminated by passing it through the centrifugal tar extractor, 
which for cleansing the gas requisite for 1000 brake horse- 


power. Leaving the tar extractor, the gas is finally passed 


of water in suspension, and any tar oils. such contains, and 


wherever required. The air is supplied to the génerator by 
the itoots’ blower, and this is driven, along with pumps for 
circulating the water through the washing and cooling towers, 
by a small steam engine, the steam for which is supplied by 
a small separate boiler. The exhaust steam is admitted 
into the air-main, and carried forward with it into the 





gas producer. Apart from what is required by the engine, 
no steam is taken from the boiler; any ‘further steam 


power gas engines requires only about 2 brake horse- | : 
i | caisson, as well as of the vessels seeking entrance to the dock. 


through the sawdust scrubbers, which remove the last traces | 


then enters the gas-main conducting to the gas engines, or | 


Swat Ss 
required being raised by means of the saturator described. 

Vhere are two gas engines of Crossley’s ‘‘ vis-A-vis’’ type, 
each developing 210 brake horse-power at 190 revolutions per 
minute with producer gas, and guaranteed at full load not to 
exceed a consumption of 1 Ib. per effective horse-power. 

The dock is filled by two circular bell-mouthed culverts 
one on the north side 6ft. in diameter, and the second on 
the south, 3ft. Gin., while the former forms a branch of the 
emptying culvert. The three sluice valves, made by Glen- 
field and Kennedy, Limited, Kilmarnock, are of cast iron 
with gun-metal faces. The quay space on both sides of the 
dock is liberally equipped with capstans, mooring pawls, &c. 
A 5-ton hydraulic-power warping capstan is fitted at each 
side of the entrance for the management of the floating 


These capstans and: the hydraulic pumps and accumulator 
involved in the system, which is readily capable of being 
made to serve other purposes in the shipyard, have been 
installed by Messrs. Hugh Smith and Sons, Possil Engine 
Works, Glasgow. The new dock and shipyard have been 
designed by, and are being laid out under the superintendence 
of, Mr. James Deas, C.E., Glasgow ; his resident representative 
being Mr. A. Ewing Stevenson. The contract for dock con- 
struction has been carried out by William Kennedy, Limited, 
Partick, whose manager on the works was Mr. W. P, 


| Weir, M. Inst. C.E. 
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PROJECTS IN EGYPT AND 


THE SOUDAN. 


A VoLUMINOUsS report upon the basin of the Upper 
Nile, written by Sir William Garstin, has just been issued 
in the form of a Blue-book. This report is the result of 
some three years’ labour, and a tour extending through 
nearly the whole course of the Nile. Unfortunately the 
author has not summarised his conclusions, but this is 
the less to be regretted because a covering letter by 
Lord Cromer goes far to supply the deficiency. For the 
moment we content ourselves with the reproduction of 
those portions of Lord Cromer’s despatch which will 
give the best idea of the nature of Sir William Garstin’s 
proposals, and a map which will serve to elucidate these 
in one important particular. 

Lord Cromer states that he has no hesitation in saying 
that Sir William Garstin’s programme may safely be 
adopted in the following sense—that the aim of the 
Egyptian Government should be to work gradually up to 
the execution of the schemes which he proposes. The 
main question to be decided is, what portions of the 
general plan require relatively early treatment, and what 
portions, on the other hand, can be left for future con- 
sideration. Sir William Garstin works out to an 
estimated expenditure of £ E. 21,400,000, of which 
£ E. 13,000,000 would be in the Soudan and £ E. 8,400,000 
in Egypt. It is not to be thought that the proposed 
expenditure in the Soudan will only benefit that country. 
Such is far from being the case. The main item is 
£ E. 5,500,000 for works on the Bahr-el-Gebel. This 
expenditure is almost entirely on Egyptian account. 
Broadly speaking, it may be said that the whole plan is 
based on the principle of utilising the waters of the White 
Nile for the benefit of Egypt, and those of the Blue Nile 
for the benefit of the Soudan. Sir William Garstin 
remarks: “There could, of course, be no question of | 
carrying out such a programme in any very short space | 
of time. In fact, even if the money were available, it is 
searcely possible that these works could be executed 
under a period of ten to fifteen years, under the most 
favourable circumstances.” Sir William Garstin proposes 
to employ an additional staff in order to study the various 
projects to which he alludes. This is the only point 
which requires an early decision. The cost. will be 
£ E. 24,000 for the first year. The money will be 
granted. A more difticult question isTto find the right 
men for the work. This matter will be left in Sir William 
Garstin’s hands. 

As regards Egypt, the first thing to do is evidently to 
provide the money for converting the lands of Middle 


IRRIGATION 





Egypt from basin into perennial irrigation. About 
£ E. 600,000 will be spent during the current’ year on | 
attaining this object. A further sum of about| 
£ E. 1,000,000 will have to be provided in future years. 
When this money has been spent, the whole of the pro- 
gramme comprised in the construction, at its present 
level, of the Assouan and also of the Assiout dam will be 
completed. Next in importance Lord Cromer places the 
necessity of providing a considerable sum of money— 
probably about £E.3,000,000—to place the Egyptian 
railways in thorough order. Turning to irrigation, the 
first new work which should be undertaken is the raising 
of the Assouandam. This would cost abont £E. 500,000. 
It may perhaps be possible to deal simultaneously with 
the remodelling of the Rosetta and Damietta branches, 
the roughly estimated cost of which is £E.900,000. It 
would not, in any case, be possible to begin work at either 
of these last-named projects at once. Both require 
further examination. It wili be seen that this pro- 
gramme involves a capital expenditure of £E. 5,400,000, 
namely :— 
£ F, 

1,000,000 


Middle Egypt canals ... .., 
3,000,000 
500,000 


tailways (extending probably over some years) 
Raising Assonandam ... ... 20.0... we ee , 900 
Remodelling Rosetta and Damietta branches .. 900,000 
Total... Scns Nera heetots 5,400,000 
It is, probably, not necessary at present to form even 
an approximate programme for a more remote future, but 
the works contemplated by Sir William Garstin on the 
Bahr-el-Gebel would appear to come next in importance. 
Indeed, as Sir William Garstin has pointed out, the 
execution of these works forms a necessary portion of the 
schemes of which the raising of the Assouan dam and the 
remodelling of the Rosetta and Damietta branches con- 
stitute a part. As regards the Bahr-el-Gebel works 
themselves, Sir William Garstin puts forward two alter- 
natives—namely, either to construct an entirely new 
channel for the Nile between Bor and Sobat, or to 
improve the Bahr-el-Zaraf. The former project would 
possibly cost £ E. 5,500,000, the latter £ E. 3,400,000. 
Both estimates must be considered as approximations of 
the very roughest description. Lord Cromer has no 
hesitation in expressing an opinion that, should the 
former of these two projects be found capable of execu- 
tion, it should be adopted in preference to the latier, in 
spite of the extra cost. But no opinion can be formed on 
this subject until the levels have been taken and the 
matter more fully examined. The remaining projects to 
be executed, either in Egypt or for the special benefit in 
the Soudan, are :— 


Regulation of the lakes ... ... ... 
Barrages between Assiout and Keneh 
Conversion of Upper Egypt basins ... 


Total 


The consideration of these projects may for the present 
be postponed. 

lt has to be borne in mind that, in addition to the 
expenditure on irrigation, very considerable sums of 
money would have to be spent on drainage. All expe- 
rience has shown that drainage must advance pari passu 
with irrigation. Sir William Garstin estimates that 





when the whole of his Egyptian project is carried out 
750,000 acres of land will be converted from basin into 


perennial irrigation ; 100,000 acres will be made capable 
of being irrigated by pumps; 800,000 additional acres 
will be brought under cultivation; and that, at very 
moderate rates, the increased revenue to be derived from 
taxation will be £ E. 1,205,000 a year. 

Concerning such works as are intended more especially 
to benefit the Soudan, Lord Cromer holds that the firs’ 
point manifestly is to complete the Suakim-Berber Rail- 
way, now in course of construction. It would cost about 
£ E, 1,750,000, and should be finished by the spring of 
1906. 

Next in order of importance he should be inelined to 
place the Gash project, the execution of which need not 
wait the completion of the Suakim-Berber Railway. It 
is roughly estimated to cost £ E. 500,000. About 
100,000 acres will be brought under cultivation. Assess- 
ing the land-tax at P. T. 50 an acre, the increased revenue 
would amount to £ E. 50,000. The remaining Soudan 
irrigation projects mentioned by Sir William Garstin 
are :— 


teservoirat Rosaires ...  ... 
Barrage on the Blue Nile ... 
Ghezireh Canal system 

Total 


Lord Cromer holds that the expenditure of capital cn 
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improving the railway communications of the Soudan 
should take precedence of the execution of any of these 
projects. 

Sir William Garstin estimates that, when the whole of 
his scheme is completed, 1,000,000 acres in the Soudan 
will be brought under cultivation, and that the direct 
return in the shape of land-tax, at P. T. 50 an acre, would 
be £ E. 500,000 a year. The whole, or at all events the 
greater part, of this money would, of course, be utilised to 
diminish the Egyptian contribution now paid annually to 
the Soudan Government. In fact, the only hope of 
rendering the Soudan ultimately self-supporting lies in 
the judicious expenditure of capital on -railways and 
irrigation. 

The most important engineering scheme is that illus- 
trated in the accompanying map. Sir William Garstin 
contemplates different methods of entraining the Nile, 
and sets forth at length his reasons for doing this. But 
his major proposal contemplates nothirig less than the 
diversion of the entire river into a new channel. He 
writes :— 

The next point to be considered is how best to pass 
on the summer water through the great marshes north of 
Bor, and deliver it into the channel of the White Nile 
without any serious diminution of the discharge. The 





most natural way to effect this would appear to be to 
select one of the two main branches, namely, the Bahr- 
el-Gebel or the Bahr-el-Zaraf, and to improve its section 
so as to render it capable of carrying a discharge of from 
600 m. to 700m. cube per second. This, as has been 
said, appears to be the most natural method to adopt, and 
would most probably be the cheapest. There is, however, 
another plan, which, if it should prove, upon examina- 
tion, to be feasible, would undoubtedly improve the river 
to an extent far beyond any result that could be attained 
by merely remodelling one or other of the existing 
channels. 

In order to understand this scheme it will be necessary 
to refer to the accompanying small-scale map of the 
river. 

It will be seen that a line drawn through Bor, on the 
Upper Bahr-el-Gebel, and running due north and south, 
would cut the White Nile at or near the point where the 
Sobat joins this river. The distance between these two 
points in a straight line is approximately 340 kiloms. 
(210 miles). Were it possible to excavate an entirel) 
new channel for the river, following this line, and to 
bring down its waters by this means from the Upper 
Nile at Bor, direct to the White Nile, at the Sobat 
junction, the advantages that would be secured are so 
great and so obvious as to outweigh almost every objec- 
tion that could be made to the proposal, short of the fact 
that further knowledge might prove that its execution 
was a sheer impossibility—owing to the levels or to the 
conformation of the intervening country. 

These advantages may be briefly recounted :—The 
entire swamp region would be avoided altogether—the 
floods in the river might cover these marshes unchecked, 
as at present, and the channels might be allowed to be 
blocked by “ Sudd”’ without exercising the slightest effect 
upon the discharge in the new channel—the distance to 
be travelled by the water would be largely reduced, and 
navigation would be immensely facilitated by following a 
direct and straight line—the training works upon the 
Upper Nile would stop short at Bor, and a distance of 
some 200 kiloms. of such work would be thus economised. 
As the high land touches the Nile on the east at Bor, the 
new channel would take off in excavation, and much 
banking would be avoided. 

The new branch would be under complete control as a 
regulating head, with a lock; would be built at the point 
where it left the main river. Another and larger regu- 
lator would be built across the Nile at Bor, connected 
with the western high land by an embankment. With 
these two works the control of the discharge at all seasons 
would be complete. 

A reference to the chapter upon river discharges will 
show that even in an exceptional flood the discharge 
passing Bor never, under any circumstances, appears to 
exceed 1000 m. cube per second. There is no reason why 
the new channel should not be designed to carry such a 
volume; in fact, it is very desirable that it should 
eventually be capable of so doing. With a properly- 
constructed head regulator, the discharge would be 
effectively controlled, and during the summer months it 
would be an immense advantage could this volume be 
passed into the White Nile. The only argument against 
it is that the cost of construction would be largely 
increased. Such a discharge is only one-fifth greater than 
the maximum discharge of the Ibrahimiah Canal at 
Assiout, which in high floods carries 800m. cube per 
second. 

It is true that this amount of water would not pass on 
to Khartoum at the time when the Blue Nile discharge 
exceeded 5000 m. cube per second, but at such a time it 
would not be required, and the supply in the new 
channel might be reduced, merely keeping a suflicient 
level to ensure navigation, while the balance in the river 
might be allowed to escape down the Bahr-el-Gebel, and 
to flood the marshes. During the summer months the 
advantages of having such a supply need no description. 
The water supply of Egypt would be secured, and the 
entire needs of the country lying north of Khartoum 
as well. 

Were a channel to be constructed of this capacity, it 
would then be most advisable to carry out the proposed 
schemes for the control of the Equatorial lakes, by con- 
structing regulators at the Ripon Falls, and downstream 
of the outlet of the Bahr-el-Gebel from the Albert Lake. 
In fact, the one project would be a complement of the 
other. 

This proposal may, perhaps, seem to be so drastic a 
remedy for the present ae of water as to be unacceptable 
to some. In reality, it is not so drastic as at first sight 
it may appear to be. The real reason which, given that 
other conditions are favourable, would render its execu- 
tion possible, is the power of escape supplied by the Gebel 
marshes. There is no question of turning the entire Nile 
flood down an artificial channel. What is proposed 
amounts to nothing more than the construction of an 
entirely new channel—not much larger than one of the 

reat canals of Egypt—which would afford a means of 

S ivering the summer water by the shortest and most 
direct route to the point where it was required, and, by 
avoiding the great swamps, reducing the difficulties of 
maintenance and the loss of water which is caused by 
their presence. At the same time these swamps would 
act as an effective regulating force to the flood water, and 
would supplement the supply in the winter in the same 
proportion as they do at present. 

The following is a comparison of the length of the 
proposed new channel with those of the Bahr-el-Gebel 
and Bahr-el-Zaraf, including the White Nile upstream of 


the Sobat junction :— 

: - Kiloms, 
1. New channel from Bor to the Sobat, as scaled 

fein CAP WU EE OR tise Beets 2 SMO 

2. From Bor to the Sobat. junction, vid the Bahr-el- 
Gebel, Lake No, and the White Nile (approxi- 
ROSS INE TEA ET Eecceose et erm oman creer & 

3. From Bor to the Sobat vié the Bahr-el-Zaraf and _ 
the White Nile (approximately)... Ga das eee 

' The question will naturally arise whether with such a 
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reduction in the distance traversed by the water, the 
increase in slope in the new channel would not be so great 
as to render navigation impossible. This cannot be 
solved until the difference of level between the two points 
has been ascertained. 

The magnitude of the proposed works and of the sums 
necessary to carry them out invest the report with very 
vreat financial and engineering importance. Its full con- 
sideration we must postpone. It is elaborately illustrated 
by photographs and maps. The labour expended in its 
production must have been immense. That controversy 
will be excited we do not doubt. We may, for example, 
cite the proposal to raise the Assuin dam and to submerge 
Phile, in connection with which question we may men- 
tion that evidence is adduced to show that the Temple could 
be really better preserved under water than above it. 








SYDNEY HARBOUR BRIDGE. 





Ir will be seen from the accompanying map that the 
harbour lies between Sydney and North Sydney. 
Hitherto transit has been effected by ferry between 








opinion, upon the evidence before it, that if it should be 
found necessary to connect North Shore with Sydney it 
should be by means of a high-level bridge.” 

From 1896 to 1899 there was a good deal of discussion, 
proposals, counter proposals, parliamentary Bills, &c. &e., 
but nothing was effected until October, 1899, when the 
hand of the Government was forced, a deputation, 
representing the People’s Bridge League, waiting upon 
the Hon. E. W. O'Sullivan, Secretary for Public Works, 
and, in reply, it was promised that the matter would be 
submitted to the Cabinet without delay. Accordingly, 
on January 4th, 1900, advertisements appeared in the 
Government Gazette calling for competitive designs and 
tenders for “a bridge and approaches connecting Sydney 
with North Sydney, vid Dawes’ and M’Mahon’s Points,” 
in accordance with a printed set of conditions. These 
conditions stipulate that the bridge is to be of one span, 
with a clear headway of 180ft. above high-water spring 
tides, for at least the middle 600ft. of its length, with the 
best possible headway on each side of the central portion ; 
provision to be made for suitable connections with the 
Milson’s Point Railway and the existing Sydney and 
North Sydney streets; the deck to include two footways 
each of 10ft., two roadways each of 20ft., or one roadway 








ENTRANCE TO SYONEY HARBOUR BRIDGE 


the two towns. For years this has been recognised 
as a serious evil, and various schemes have been 
proposed to establish a means of communication better 
suited to the wants and wishes and necessities of the 
inhabitants. The difficulty involved is serious, because 
the span is wide, and interference with the shipping and 
general trade of the port cannot be tolerated. As far 
back as March, 1878, a floating bridge was proposed and 
rejected. Much opposition was offered to any scheme 


of 40ft. wide, and a double line of railway. Conditions as 
to gradients, loading, &c., were also included. 

The date fixed for receipt of tenders was August 1st, 
1900, but this was subsequently extended to September 
1st, 1900, when the designs were opened by the Board of 
Advisers named in the printed conditions. In all, twenty- 
four designs were received. The whole distance to be 
traversed, including the land approaches, is about 3000It. 

Much correspondence, many meetings, a good deal 
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SYDNEY HARBOUR BRIDGE 


for a * monster” bridge on esthetic grounds. It is quite 
unnecessary to follow up the older history of the project. 
In March, 1890, a Royal Commission was appointed to 
inquire into the proposed City Railway extension and to 
determine the expediency of constructing a bridge that 
would not obstruct the navigation of the harbour. The 
Commission, consisting of eleven members, with Mr. 
Burdekin as the president, sat for a year and heard a 
great deal of evidence, including that of eight engineers, 
who submitted plans. The opinion of the Commission 
was that, “When the bridge is erected, 160ft. will be 
sufficient headway, and that, if it is possible to throw a 
bridge across in one span, such a plan should be adopted ; 
but if not, two spans of 500ft. to 700ft., with a central 
pler, would meet the requirements of a bridge not 
obstructing the navigation of the harbour.” The conclu- 
sion finally arrived at was, “Thct it is inexpedient at | 
present to connect the North Shore with Sydney by 
means of a bridge or tunnel; but the Commission is of 


of controversy ensued, until May 17th, 1901, when the 
following advertisement was published :— 
Department of Public Works, Sydney, 
17th May, 1901. 
SypNEY HARBOUR BRIDGE, 

Tenders are now invited by the Government of New South 
Wales for the construction of a bridge over Sydney Harbour, 
embracing a main span of not less than 1200ft. in the clear, with 
sufficient approach spans to make upa total length of 3000ft. The 
headway to be provided is 170ft. in the clear above high-water 
mark of spring tides for at least the central 600ft. of the main 
span, but this may be diminished to 150ft. in the clear at the 
limits of the 1200ft. fairway. The deck of the bridge is to include 
a double line of railway, with two wood-blocked roadways, each of 
30ft., or one roadway of 60ft. between kerbs (embracing a double 
line of tramway) and two footways each 12ft. wide. 

The conditions of tendering, and a specification embracing full 
particulars as to the loading unit stresses and materials to be 
adopted, together witk plans, cross-sections, and details of borings, 
may be obtained on application to the Under Secretary for Public 
Works, or to the Agent-General for New South Wales, West- 
minster-chambers, ‘), Victoria-street, London, 8.W, 








Tenderers will be required to furnish their own designs, and to 
state the sum for which they will be prepared to complete the 
work. No preliminary deposit will be necessary, but within three 
moriths of date of acceptance of tender the successful tenderer 
will be required to furnish security to the amount of £10,000. 
Designs and tenders to be delivered to the Under Secretary for 
Public Works, Sydney, not later than noon on the 28th February, 

2. (Signed) E, W. O’SULLIVAN, 

Minister for Public Works. 

The date for the receipt of designs and tenders upon 
the specification drawn up by the Advisory Board was 
extended, first from February 28th to March 31st, and 
subsequently, upon representations from the Agent- 
General, at the instigation of firms interested, to June 
30th, 1902. On the latter date tenders were opened. The 
plans were then arranged on trestles in the Concert Hall, 
Queen Victoria Markets, where subsequent meetings were 
held. After a general examination of the designs, certain 
of these were selected for critical examination as to calcu- 
lation and details. Evidence was then heard from repre- 
sentatives of three firms who had submitted tenders, viz., 
the E. and C. Bridge Company, the Compagnie de Fives 
Lille, and Messrs. J. Stewart and Co. 

These firms were requested to amend their tenders in 
certain respects as regarded the arrangement of the 
decks, &c. Finally the tender of Messrs. J. Stewart 
and Co., of Mercantile Chambers, Castlereagh-street, 
Sydney, was selected, and their design as accepted we 
illustrate this week. It will be understood that Sydney 
Harbour Bridge will rank with the largest bridges in 
the world. Indeed, it admits of being classed in some 
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respects with the Forth Bridge in the magnitude of its 
major span. 

The design of the superstructure was prepared by 
the Vereinigte Maschinenfabrik Augsburg and Mas- 
chinenbaugesellschaft, Nurnberg, Dr. A. Rieppel, Chief 
Engineering Director, and Herr F. Bohny, in charge -of 
the Bridge Designing Bureau. Mr. Norman Selfe, 
M. Inst. C.E., of Sydney, acted as Consulting Engineer 
in connection with modifications to the superstructure, 
and was also responsible for the design of the sub- 
structure. 

Messrs. J. Stewart and Co. are prepaied to carry out 
the whole work, or the substructure only; while the 
European firm is willing to contract separately for the 
supply and erection of the superstructure if desired. __ 

The design provides for a cantilever bridge with a main 
span of 1350ft. between centres of piers. The northern 
shore arm of the cantilever is 580ft. long, while the 
southern shore arm has been reduced to 500ft., to suit 
the lines laid down for the southern approach. On the 
northern side there are two approach spans, each of 270ft. 
On the southern side there are no approach spans. The 
two main cantilevers are inclined to one another on a 
batter of 1 in 8 in the cross section for the sake of rigidity, 
while a pleasing appearance has been obtained by curving 
the top chords of the cantilevers in the form of a para- 
bola. Alternative tenders were submitted for a structure 
with main cross girders spaced 40ft. apart and for onc 
with a spacing of 80ft. The former is the less expensive 
and-is considered preferable. At the shore. end of each 
cantilever arm a masonry anchor pier has been provided, 
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all, after a lapse of eight days, during which no further 
loading was applied. The cylinder was still sinking 
at the end of that time. It was then determined 
to remove the cylinder. With the results of the 
test before them, the Board considered that the form- 
ation below the bed of the harbour is quite unsuit- 
able for founding the main pier upon, either direct, 
as proposed by all three tenderers, or supported upon 
piles driven into the clay, as proposed in one of the 
schemes of Messrs. J. Stewart and Co. This foundation 
should be carried to rock, and this, it was held, judging 
from the nature of the material passed through, can be 
done in the open by means of cofferdams. Failing that 
the foundation can be successfully carried out at a 
moderate cost by. the use of the freezing process. 

In the report of the Advisory Board, to which we are 
largely indebted for our information, much attention is 
given to the approaches. These, however, involve no 
special engineering features, and possess only a local 
interest. The tvutal estimated cost of the bridge and 
approaches will be as follows : — 

£ 
Main bridge, 3030ft. long, Messrs. J. Stewart 

IN 0 On as, Senn” cases vat 
Southern approach, including railway to con- 

nect with proposed City railway at Crescent- 

street, and roadway to Princes-street at the 
intersection of the Argyle-cut—concrete steel 

MOC RNIN Hee scans seen ews, = 
Northern approach, including railway to con- 

nect with existing line at Bay-road station, 

and roadway to Blue’s Point-road at the 

intersection of George-street ... 2... 2... 
Net cost of land resumption... 


1,365,050 


330,000 


180,000 
65,000 
Total estimated cost of bridge and approaches 1,940,050 
Tf the southern approach be constructed with steel 
girders instead of concrete steel arches with masonry 
tacing, this amount would be reduced to £1,860,950, but 
the cost of maintenance would be considerably increased. 
This includes a total length of railway of 154 chains, 
and of roadway and tramway of 82 chains. 

Opinions differ widely as to wsthetic merits of every 
design of this kind, and the presence of an enormous 
bridge dominating the whole city is a serious considera- 
tion. On the one hand, the strictly utilitarian view may 
be accepted and a structure of unredeemed ugliness put 
up. On the other hand, beauty of outline, splendour of 
colour, and charm of detail may be insisted on at great 
cost and some risk of interfering with the engineering 
fitness of the bridge for its work. It appears to us that 
the Advisory Board have accepted a mean between these 
two sets of conditions which is very good. These 
reasons are set forth in the following extract from the 
report :— 

Our instructions were to confine our investigations to the selection 
of the most suitable design and tender. We have, therefore, not 
taken evidence as to the expediency of constructing the bridge, 
nor have we collected any information as to the probable revenue 
to be derived from its construction. 

Of the tenders submitted we have no hesitation in recommend- 
ing for selection that of Messrs. J. Stewart and Co. for the supply 
and erection of the bridge in accordance with their modified design 
already referred to. This is, in our opinion, the most satisfactory 
design received in either this or the previous competition, not only 

regards its compliance with the conditions of tendering and pro- 
visions of the specification, but also in respect of the scientific 
design of the details of the superstructure, the substantial nature 
of the substructure, and its elegant appearance as a whole. 

Not the least important of the directions in which we have 
pursued our investigations is that of thesuitability of the designs for 
the situation. It is to be borne in mind that not only is it a question 
involving the accomplishment of a great engineering work, but of 
the further adornment of a city which already possesses great 
natural beauties. : 

We have, in many cases, while reviewing the designs submitted, 
felt that the authors were concentrating their attention exclusively 
on the solution of an engineering problem ; and while for this they 
are no doubt entitled to full credit, yet we consider that such partial 
treatment does not meet this particular case, In the earlier part 
of our investigations we had careful sketches prepared to illustrate 
the various designs in their relationship to the general contour and 
outline of the city, with its natural features, and its public build- 
ings, and we soon found it necessary to reject all designs con- 
structed with overhead arched girders as being too gigantic and 
too crude for the situation. : 

We, on the other hand, favoured designs which, although rising 
to a great height in their towers and main features, have received 
the graceful treatment which the adoption of the suspension 
principle admits of, or in which cantilevers can be arranged with 
similar outlines. 

We have closely investigated the perspective appearances of the 
various designs at deck level, with the result that at an early stage 
we stipulated for a clear deck space. To help us sketches in per- 
spective were carefully made, correctly based upon the geometrical 
drawings, and we were thus enabled to see how in some cases 
attention to appearance had been neglected. Our suggestions in 
this direction to the authors of the three designs have caused this 
aspect to receive the attention it deserves, and out of these the 
treatment of Messrs. J. Stewart and Co,’s design in this respect 
has been the most satisfactory. : 

In the design recommended we consider that the constructional 
lines are correct and in true proportion, and that the outline is 
graceful; and we further express the opinion that, although 
necessarily on a large scale, the bridge will harmonise with its 
surroundings, and not detract from the natural features of the 
harbour. The light, handsome towers will reach an elevation com- 
manding a panoramic view of Sydney, the surrounding country, and 
the ocean hardly realisable, while its main features will no doubt 
be seen from the ocean, rising well above the elevations of the 
city. 
As regards the portals of this design we recommend modification 
in the direction of Anglicising some of the features, but this 
is a matter of minor detail, although an important part of the 
whole, 

The members of the Advisory Board are :—J. Davis, 
M. Inst. C.E., chairman; H. Deane, M. Inst. C.E., 
Engineer -in- Chief for Railways; W. lL. Vernon, 
F.R.I.B.A., Government Architect; E. M. de Burgh, 
M. Inst. C.E., Engineer for Bridges; W. H. Warren, 
M. Inst. C.E., Wh. Se., Challis Professor of Engineering ; 
J. M. Purves, M.A.; the secretary is Mr. H. Dare. 

The report of the Board is accompanied by many 
sheets of drawings from which-we have selected those 
we publish. No details are available as yet. The com- 
pletion of the whole structure will be a thing of the 
future. Messrs. Stewart and Co.’s estimate is five 
and a-half years from the date of the acceptance of the 


tender, 





LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions oy our 
correspondents.) 


CIRCULATION IN BOTLERS,. 

Sir,—TI read with interest a letter in your last issue from Mr. 
Coke Powel on the influence that steam formation has on the water 
circulation in boilers. If Mr. Coke Powel will consider the sequence 
of events in a water-tube boiler from the ‘‘ lighting of fires” to 
‘*full speed ahead ” he will, I think, modify his statement ‘‘ that a 
most important factor 7.¢., the energy of steam formation has 
escaped notice.” 

The circulation in a water-tube boiler is determined in direction 
by the inclination of those tubes on which the hot gases first 
strike. Tubes remote from the fire have cooler water in them, 
and thus gravity starts the circulation in such a direction that 
those tubes on which the hot gases first strike are the headers 
or upeast tubes, and those tubes remote from the tire are the 
downcomers. This circulation is very sluggish. 

When all the water has been raised to approximately the same 
temperature, and steam is generated in the form of bubbles, the 
circulation is increased in rapidity considerably, but is still sluggish, 
and it is not, I think, increased to the extent or in the way that 
Mr. Coke Powel suggests in his letter. The increased rapidity of 
the circulation is due to the entraining action of the bubbles, 
and the same results can be attained by blowing air bubbles 
through the water or moving beads on a wire in a tube of water. 

Further, in the experiment made by Mr. Yarrow in 1896, which 
Mr. Coke Powel mentions, one point of special interest, at high 
steam pressures, was the formation, disappearance, and reappearance 
of a steam bubble as it travelled from the top of the downcomer 
to the bottom and then up the header into the top drum. So 
far from there being bubbles of steam in the downcomer ex- 
panding ‘‘ to 150 times their original size,” these bubbles were being 
reduced in volume. 

Under ordinary working conditions steam in a water-tube boiler 
is not generated in isolated bubbles but forms in large pockets, and 
except in boilers with non-return valves in the tubes, the circula- 
tion is now surely due to the very considerable difference in the 
average densities of the mixture of steam and water.in the 
headers or upeast tubes, and the water only in the down- 
comers ; it follows, therefore, that the nearer the tubes approach 
the vertical the more efficient will be the circulation, provided these 
steam pockets have free access to the top drum. 

In boilers of the Babcock and Wilcox and Niclausse type the 
headers and downcomers are vertical. The tubes which 
form the connecting links to complete the circuit being inclined, for 
reasons already given, viz., to start the circn!ation in a definite 
direction, for it is on these tubes that the gases first strike. When 
‘**full speed ahead” is reached, and steam is being drawn from the 
boiler in large volumes, the headers are filled with foam only, 
and the downcomers as before with water, and the circulation 
is due to a still greater difference in density between header 
and downcomer, nezlecting the inclination of the tubes in 
boilers of the Babeock and Wilcox and Niclausse types. In boilers 
of the Yarrow type the tubes themselves divide into groups to form 
headers and dowrcomers, aud the connecting links, to com- 
plete the circuit, are the lower drums. 

I do not follow Mr, Coke Powel in his theory of the expansion of 
bubbles in an existiny circulation of water. Action and re-action 
are equal and opposite, and unless, a3 in the Belleville boiler with 
its non-return valves, the pressure due to the expansion of the 
bubble is exerted against something other than a free column of 
water behind and in front, | do not see how this pressure can 
accelerate a mass of water ahead of it, except at the expense of the 
energy of the water behind it—the column of water and the bubble 
just before expansion begins being supposed to be moving at the 
same steady velocity. 

The Belleville boiler has no circulation in the true sense of the 
word, because the path of the wateris such that the head available 
for circuletion is nearly all lost: Asa substitute non-return valves 
are introduced, and then plngs of water are shot along the tubes 
by the sudden formation and expansion of steam pockets. These 
plugs of water have to turn through 189 deg. many times before 
finding their way into the top drum, and at times cause consider- 
able water hammering. 

The naturai circulation in “internal-flue ” boilers, compared with 
that in water-tube boilers, is small, and artificial circulation is 
resorted to when rapidity in steam raising is a necessity. Where 
then, has this ‘‘energy of formation of steam” that Mr. Coke 
Powel speaks of disappeared to? Surely a steam bubble when 
first formed cannot be said to act as a piston even ina ]hin. tube 
any more than it can in an ‘“‘internal-flue” boiler; admittedly it 
isa bad thing in both. Again, Mr. Coke Powel says, ‘‘ The whole 
effort of formation—of a steam bubble—in an internal-flue boiler 
goes to shoot the steam upwards”-—his reason being, I suppose, 
that the steam has only one free surface to go to and one way to 
get there. Now in a water-tube boiler, unless there are non-return 
valves in the circuit, the bubble has two paths to the free surface, 
viz., by the header or by the downcomer. 

Owing, however, to the fact that there is in existence a more or 
less rapid circulation in the tubes, originated and maintained by 
gravity, the bubble is carried in the direction of flow, and by its 
entraining action helps the circulation; but, as I have tried to 
point out, the expansion of the bubble retards the circulation as 
much as it accelerates it when there is this choice of two ways for 
the bubble to expand. 

Granted that this is so, which does not exclude the possibility of 
Mr. Coke Powel’s theory being true for internal-flue boilers, why 
is it that this ‘‘considerable amount of energy in a boiler making 
steam” produces so poor a circulation of the water when compared 
with that in a water-tube boiler? Either this energy is non- 
existent or it is ineffective. 

In conclusion, may I suggest that Mr. Coke Powel read, if he 
has not already done so, the report of the Committee appointed 
by the Lords Commissioners of the Admiralty in 1901 on the 
Belleville boiler, where it is condemned for defects due to an 
insufficient water circulation ; also the report of the results of the 
comparative trials of the Medea and Medusa, 

As aresult of the ‘rollicking wedding days” of ‘‘ guessing” 
and ‘‘ designing,” there appear to have been born into the British 
Isles boilers which do away with any necessity for ‘‘ selecting 
French designs.” DonaLD H. Lea. 

Glasgow. 


STEAM PIPE COVERINGS. 


Str,—As you have been lending your.columns to a most interest- 
ing correspondence on the merits of coverings, I venture to send 
you the result of most conclusive tests made under the able direc- 
tion of Mr. Stott, superintendent of motive power of the Manhattan 
Railway Company, of New York. At the conclusion of the tests, 
the contract was awarded to Carey’s 85 per cent. carbonate of 
magnesia coverings. For Witty AND Wyatt, Limited, 
F, H. Lovecrove, Secretary. 

88, Leadenhall-street, E.C., August 9th. 

[The paper is too long to reprint in full, but we give the gist of 
it below.—Ep, Tue E.] 


‘Before awarding a contract for covering the steam pipes in the 
Manhattan Railway Company’s power house, a careful investigation 
and test of different types and thicknesses of covering was made 
under the author’s direction. The condensation method of testing 
is subject to so many errors, due to variation in the quality of the 
steam supplied, the relative positions of the different samples under 
test in regard to the distance from the boiler, and the exact 
measurement of the surface exposed, &c., not to mention the 





tediousness in getting results which would be perfectly fair to a}! 
competitors, that it was abandoned. After mature consideration, 
an entirely new method of test wasdecided upon, Itisas follows : 
—About 200ft. of 2in, iron pipe was coupled up and mounted on 
wooden horses about 34ft. from the floor, the three lines of pipe 
being approximately 4ft. apart and 4ft. from the nearest wall, i), 
order to avoid any errors due to heat connection and radiatio:, 
Sections 15ft. in length were marked off on the straight portions oj 
the pipe, and so arranged as not to include any pipe couplings or 
bends ; 2ft. from each end of each section heavy potential wires 
were soldered on to the pipe, and at the extreme ends of the pipe 
1,500,000 c.m. copper insulated cables were soldered on, the of en 
ings in the pipe having been previously closed by means of 
standard coupling and plug. One of these cables ran direct to on 
terminal of a 250-kilowatt, 250-volt, steam driven, direct-couple: 
exciter, which was solely devoted to furnishing current for the test, 
and which could have its voltage varied within wide limits so as t., 
furnish any current up to 1500 amptres. The cable connected tv 
the other end of the pipe was then connected to three ammeter 
shunts in series, in order to enable the readings to be easil, 


TABLET. 
Electrical Test of Steam Pipe Coverings, 


BT.U. Perce: 
loss per heat 
sq. ft, at saved! 
100 Ib. cover 
pressure. ing, 
1,672 
2,008 
2,048 


Average 
thick- 


ness, 


Covering. 


Solid cork. sectional -68 


£5 per cent. magnesia, sectional .. .. .. 18 
Solid cork, sectional. sa hee 
85 per cent. magnesia, sectional 
Lamioated asbesto cork, sectional 
85 per cent. magnesia, sectional eat 
sstos air cell, indent, sectional, imperia)! 


Ast 

Asbestos sponge felted, sectional 

Asbestos air cell, long, sectional 

** asbestocel,” radial, sectional .. 

Asbestos air cell, long, sectional 

** Standard ” asbestos, sectional 

** Magnesian,” sectional ‘ 

‘*Remanit,” silk, wrapped... .. .. .. 

$5 per cent. magnesia vin. sectional and jin 
UNMET Gc. ina) ex Bet ake eee Une a ae 

§5 per cent. magnesia 2in, sectional and jin 
plaster St oa eer ot Rg ‘ 

£5 per cent. magnesia 2-lin. sectional 

2-lin. 

tin. * 

ee es me ?lin. sn 

Bare pipe, from outside tests 


” ” ” 


checked, after which it was carried through a circuit-breaker anc 
switch to the other exciter terminal. Invitations were sent to aii 
the principal pipe covering manufacturers, specifying that each or: 
would be expected to cover one or more sections of the 2in. pi ¢ 
for a competitive test. A special Weston milli-volt weter was 
ordered, with which readings were taken from the potential wires, 
the latter all being brought to mercury cups on a testing table near 
which the ammeters were also located. ‘The method of test was tv 
put a current of sufficient quantity through the pipe to 
heat it to, say, 220 deg. Fah., and keep this current on for a suffi 
cient time to enable all sections to maintain a constant temperature 
this period was found to be about ten hours—when readings of 
the milli-volt meter were taken on each section with simultaneous 
ammeter readings. As all the sections were in series electrically , 
the current was, of course, the same, so that no error could arise 
due to variation of current. After a series of readings had been 
completed, the current was raised sufficiently to give approxi 
mately 59 deg. Fah. rise in the least efficient covering, and mair 
TABLE II. 
Srom Electrical Test of Steam Pipe Coverings. 


Assumed Corres 


Per cent. of 
heat 
saved 

by 
covering. 


B.T.U. 
less per 
Covering. 





85 per cent. magnesia, sectional 

Solid cork, sectional a ae 

85 per cent magnesia, sectional 

Laminated asbesto cork, sectional 

85 per cent. magnesia, sectional .. .. .. .. 
Asbestos air cell, indented, sectional, imperial 
Asbestos sponge felted, sectional .. .. ee. 
Asbestos air cell, long, sectional .. .. .. . 
** Asbestocel,” radial, sectional ; 
Asbestos air cell, long, sectional ., 

“Standard "asbestos, sectional .. .. 
‘*Magnesian,” sectional .. .. .. .. 

“ Remanit,” carbonised silk, wrapped 

Bare pipe, from outside tests.. .. .. 





tained constant for ten hours, when another series of readings were 
taken, and soon, until the temperature of the pipe had reached a 
point far above anything used in practice. The extremely high 
readings were taken as a matter of interest, as they were obtained 
when the low efficiency coverings were only at working tempera- 
tures. Table I. shows the actual results, and Table II. compares 
coverings reduced to a standard thickness of lin, 








GospoRT AND ALVERSTOKE MAIN DRAINAGE,—Gosport and 
Alverstoke are situated on the western side of Portsmouth 
Harbour. The whole district comprised in the area to be drained 
is very flat, the greatest difference of level being 22ft. The 
difficulty of draining the district is increased by its peculiar con- 
formation, there being no less than four creeks which agar 
the district, viz., Forton Lake, Haslar Lake, Workhouse Lake, and 
Stoke Lake. The creeks are left dry at low water, exposing a 
large surface of mud, which, owing to the sewage at the present 
time being discharged into the creeks, is in a very offensive state. 
A sea outfall was finally selected for the fo!lowing reasons :—A 
higher state of purity in the effluent would be required if dis- 
charged into the harbour than would be necessary if discharged 
into the open sea. Outfall sewers in the creeks would have to be 
taken to the mouths of the creeks, The iron sewers required to 
carry the effiuents to low water would cost a very large sum. 
A septic tank would have been required for each of the four out- 
falls, and the land required would have been costly and difficult to 
obtain, The point selected for the outfall is near the western 
boundary of the district. The flatness and low-lying nature of the 
district to be drained rendered a pumping scheme necessary. The 
present population is between 27,000 and 30,000 ; the prospective 
population is taken at 40,000. The volume to be dealt with has 
been taken at 630 cubic feet per minute from rainfall, and 267 
cubic feet—twice the average flow—from sewage, a total of, say, 
900 cubic feet per minute. The pumps for lifting the sewage at the 
eighteen different points are Shone’s ejectors, in duplicate, at each 
station, supplied with air from air compressors in duplicate at a 
central station in Westfield-road. The sewage is treated in septic 
tanks before being discharged into the sea. Briefly the works 
consist of 26 miles of sewers varying in size from 6in, to 3ft. 
diameter, 13 ejector stations varying in size fr6m 50 gallons to 
800 gallons, 34 miles of rising mains, 7} miles of air mains, a tank 
300ft. by 75ft., and two 180 horse-power air compressors. The 
whole of the works, which are to be opened on Saturday, 6th inst., 
have been carried out under the supervision of Mr. R. St. George 
Moore, M. Inst. C.E., of 17, Victoria-street, Westminster, assisted 
by Mr. Herbert Frost, M.I.M. and C.E.; the contractors for the 
general works being Messrs, B, Cooke and Co., and for the 
machinery Messrs, Hughes and Lancaster, both of Westminster, 
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RAILWAY MATTERS. 


Tur Hythe Town Council propose to promote a light 
railway order for a system of tramways between Hythe and Sand- 
gate in the ensuing session of Parliament, 


THE project is under consideration to double several 
sections of the Belgian State Railways, working the old up and down 
lines by steam locomotives as before, and the new by electricity. 


In Japan, in 1903, 211 miles of railway were opened to 
traffic, as compared with 171 miles in 1902, the total mileage 
being now 4237 miles, of which Government railways account for 
1226 miles. 

Tue Prussian railway authorities have ordered 300 
locomotives, at an estimated cost of £1,000,000, for the Prussian 
State Railways. They are to be delivered between November, 
1904, and March, 1905. 


Tue Metropolitan District Railway Company has 
placed with the representative of a syndicate of French manufac- 
turers orders for 280 coaches, to be used when the electrification 
of the line has been completed. 


TRANSMISSION of electric power over considerable 
distances is developing at Lyons, It is stated that a power of 3000 
horse-power is to be transmitted from the Alps, distant 100 miles 
from Lyons, for the working of the tramway company. 


Tue adoption of long bogie carriages on the Paris 
Metropolitan Railway necessitates a lengthening of the platforms 
at the Bastille Station, which is on a curve, so that the space be- 
tween them and the new carriages may not be too great for safety, 


Last year the Paris Metropolitan Railway carried 
100,107,000 ngers, whose fares amounted to 17,290,000f., 
which is equivalent to £691,600 ; of which 5,693,654f. went to the 
municipality. The capital borrowed at 3 per cent. per annum is 
now paying 10 per cent. 

TE Liverpool Chamber of Commerce have adopted a 
resolution to be placed before the autumnal session of the United 
Chambers of Commerce urging that all the inland waterways of the 
\'nited Kingdom should be acquired by the State or a suitably 
constituted national trust. 


Tue directors of the North Metropolitan Tramways 
“ompany recommend a dividend at the rate of 34 per cent. per 
annum for the past half-year, carrying forward about £200. 
During the half-year the number of miles run were 6,943,973, and 
passengers carried 64,301,765. 


Aut the Oakland Transit Company's lines running into 
Berkeley have had their tracks treated with crude oil, sprinkled by 
means of a tank ear, The object is to lay the dust effectually by 
turning the road into a mixture, which will eventually wear down 
into a surface similar to asphaltum. 


Tue heavy monsoon on the west coast damaged the 
Quilon-Ponalur section of the Quilon-Tinnevelly Railway, and the 
pening of the section has been postponed. Heavy slips on the 
hillsides blocked the railway in several places, and two construction 
trains were caught between the slips. 


Tue fiftieth anniversary of the opening of the Sem- 
mering Railway, which was the first mountain railway constructed, 
was pa dearcrcs Meteo in Vienna, and in the neighbouring mountain 
resort, Semmerii The line over the Semmering, 3300ft. high, 
was projected and carried out half a century ago by Karl Ghega, 
an Austrian engineer. 

Every Danish State locomotive that has gone for some 
years past into the shops for repairs has had its wheel peripheries 
gauged, and, besides less wear with large wheels, it is found that 
single drivers run better than four-coupled, and four than six- 
coupled, where the road is the same, and that in each class, where 
the road is more flimsy, the wear is greater. 


Tur exports of locomotives from the United Kingdom 
to Japan are slowly declining, whilst those from the United States 
are increasing. Although it is recognised that the British loco- 
motives have the advantage of American engines in solidity and 
economy of coal consumption, the latter cost less, and can, says 
our Consul in Japan, be much more promptly delivered. 


Tur overland route to Corea from Europe, by way of 
Siberia, was much patronised in 1903, both for letters and passen- 
gers. It made communication with home by letter easily possible 
in three weeks. From London to Chinnampo the journey was on one 
oceasion actually accomplished in sixteen days. Unfortunately for 
rapid transit to the Far East, the route is now closed owing to the 
war. 


Tur Highways Committee of the London County 
Council are asking a vote for the sum of £4960, in order to provide 
roof covers for sixty of the electrical cars, in addition to those 
already so fitted. The estimated cost per car is about £80, but 
the Committee are advised that the use of roof covers in the 
winter months considerably adds to the earning power of the 
tramways. 

A FIRE-EXTINGUISHING car is in use on the Metropolitan 
West Side elevated railway in Chicago. The car contains an out- 
fit of chemical extinguishers housed in a fire-proof car body. The 
system includes a duplicate set of horizontal pressure tanks, 
mounted side by side on the floor, and cocnpying a space 6ft. by 
44ft. One tank is discharged at a time while the other is being 
refilled, 


AN innovation in the matter of chimneys is the con- 
crete stack which is now being built in Cincinnati. The stack 
will be 160ft. high, with a foundation 30ft. square at the base. The 
chimney proper will be 7ft. in diameter at the point where the 
intake enters, and a little less than 6ft. in diameter at the top. 
The chimney will have an outer wall, and an inside core with 
a 6in, air space between the two, 


Tue Swedish Government have entrusted the Royal 
Railway Board with the task of making experiments with electric 
motive power on the State railways. A grant of 425,000 kr. 
(£23,500) has been made by the State. The Tomteboda-Vartan 
and Stockholm-Jarfa lines, which belong to the State, and are 
about 14 kilometres long, will serve for the experiments, which are 
to commence at the beginning of next year. 


Ow1ne to the resumption by the Turkish Government 
of the work of construction of the Haifa-Damascus Railway, both 
commerce and navigation in 1903 were comparatively prosperous. 
At present the bulk of Haifa imports come through Beirut, but 
when the railway is completed to Damascus this port will be 
speedily developed by a direct import trade with Europe. It is 
expected that the line will reach Damascus in two or three years, 


At the half-yearly meeting of the North London Rail- 
way Company, held on 11th inst., it was stated that the gross 
receipts for the half-yearamount to £267,151, against £274,861 for 
the corresponding period of last year. The expenses were 
£163,987, as against £161,828 last year, an increase of £2159, 
principally caused by an advance in the docking rate levied by the 
London and India Docks Company upon colliers and other vessels 
loading or disc’! ing in the company’s docks. These charges 
have been paid under protest, and the question of the docks com- 
pany’s right to levy them will be contested. The number of 
passengers carried showed a decrease, which was attributed partly 
to the general depression in trade, and partly to the competition 
of the Great Northern and City Tube Railway. 





NOTES AND MEMORANDA. 


THE value of the mineral products of New South 
Wales for the year 1903 is £6,059,486, and is a net increase of 
£421,341 over that of the previous year. 


Tue British Consul in Central Italy states that the 
number of motor cars in Rome is increasing, and considers that a 
good local agency for the sale of British motor fittings, tires, &c., 
would do a remunerative business, 


Ar the official trials for the 2500-ton hopper suction 
dredger for the Natal Harbour works, it was proved that this 
dredger is capable of dredging clean sand considerably in excess 
of the contract speed, viz., 3000 tons per hour. 


In New South Wales the production of coal for the year 
1903 amounted to 6,354,846 tons, valued at £2,319,660, as compared 
with 5,942,011 tons, valued at £2,206,598, for the previous year, 
thus indicating an increase of 412,835 tons, and £113,062 in value, 


A CHANNEL Called the Schutenlake was recently opened 
providing Dantzig with a wider, deeper, and, at the same time, 
shorter and more convenient water approach from the Baltic Sea, 
New loading places for the shipping in the Vistula are an import- 
ant feature in this improvemeht. 


THE total cost of the waterworks at Shimonoseki is 
estimated at £102,066, of which actual construction work absorbs 
£82,390, The estimated water supply is sufficient for 85,000 
inhabitants, the present population being 44,732. It is expected 
that water will be available next year, 


A very large concrete steel building, probably the 
largest ever undertaken in which this type of construction is used, 
will be erected for the Liberal Arts Department of the University 
of Ottawa. The Hennebique system will be employed, and the 
structure will be faced with Indiana stone, 


THERE seems to be a growing tendency throughout the 
consular district of Lyons to make more and more use of water 
power for generating stations as well as for other purposes. The 
new law governing the regulation of watercourses will come oppor- 
tunely, and private enterprise is to be safeguarded. 


A WIRELEss telegraph service has been established 
between Buffalo, N.Y., and Cleveland, Ohio, The line is 
200 miles, the longest yet operated for commercial purposes. 
Connections are to be made with other cities along the line. 
Thirty-five words a minute is the average speed of messages. 


THE value of the copper produced from ores raised in 
New South Wales during the year 1903 is £431,186, as compared 
with £308,923 for the previous year. Copper to the value of 
£72,902 was obtained in addition from ores imported from the 
other States and treated here. The increase in the value of the 
production for the year 1903 amounts to £122,263. 


Tue Audenshaw reservoirs, belonging to the Man- 
chester Corporation, are found to be subsiding owing to coal 
mining. The chairman of the Waterworks Committee stated on 
Wednesday, August 3rd, ‘‘ that, having regard to the very large 
area of supply and the works in the charge of the Committee, there 
were troublesome times ahead in respect to those matters.” 


Tue returns of the Bradford American Consul for July 
show a total of £231,944, an increase on July last year of £25,580. 
There is nothing special to note except that wool has increased from 
£28,000 in July last year to £83,000 during the July just ended. 
This brings up the total of exports for the first seven months of 
this year to over £1,300,000, or an increase of £74,000 over the 
corresponding period last year. 

In reference to the negotiations which have been pro- 
ceeding between the Swinton District Council and the promoters 
of the proposed electric tramway, an interview was held a few days 
ago between the parties, when the —- asked the Council to 
abandon the proposal that the town be lighted by electricity, offer- 
ing as an inducement for this concession an annual rental of £100 
or a payment of £1000. The Council declined the offer. 


Tue Mersey Docks and Harbour Board had before them 
last week a recommendation of the Works Committee which will 
involve, in connection with a great scheme of dock improvement 
and development at the south end of the system, the expenditure 
of a sum of £222,000. The works proposed to be carried out com- 

rise an extension of the Brunswick Dock over the site of the Union 
Dock and Brunswick Graving Docks, a passage 100ft. wide from 
the Toxteth Dock, and the erection of two single-storey sheds. 


THREE thousand seven hundred and sixty-one vessels 
of a total net tonnage of 11,907,288 tons passed through the Suez 
Canal in 1903, as compared with 3708 vessels of 11,248,413 tons in 
1902, showing an increase of 53 vessels and 658,000 tons. Of these 
3761, 2804 were merchant cargo vessels, 810 mail steamers, and 147 
warships and transports. In spite of the reduction of 4f. per ton, 
‘.@., from 9f, to 8f. 50c. in the tonnage dues, the transit receipts 
for 1903 amounted to £4,103,000, or only some £3950 less than 
those for 1902 at the higher rate, 


THE quantity of water required, at the ordinary tem- 
peratures of 60 deg. Fah. inlet and 150 deg. Fah. outlet, to keep 
the cylinders of gas engines cool, is 44 to 5 gallons per indicated 
horse-power hour, The jacket pipes, says the Engineer, Chicago, 
should be from lin. to 2in. diameter for engines up to 20 horse- 

wer, and for larger engines are usually put in from 2in. to 3in. 
et the inlet and 2}in. to 3hin, for the outlet. Tanks are generally 
arranged for circulating the water with capacities from 20 to 30 
gallons per indicated horse-power. Zé 

Tue Diet of Formosa rejected the vote asked on account 
of the Melung Harbour works, so thata sum of 200,000 yen (£20,833) 
had to be taken from local funds to meet the current expenses for 
last year, and the breakwater has accordingly had to be abandoned 
for the present. The pier at the shore end of the harbour was 
completed in June, 1903. It is situated close to the railway station, 
and is a structure of about 430ft. long and 24ft. wide. Trolley 
lines run along it to the railway station. It can now be used 
by vessels of good size, as dredging operations have been carried 
out until a channel has been formed with a depth of about 26ft. 
Further improvements are contemplated. 

By new processes of production, what is called “ wood 
turpentine,” that is, a somewhat inferior quality of spirits of tur- 
pentine, is now being manufactured in the Southern States from 
pine knots, roots, &c., which sources of supply have hitherto been 
allowed to go to waste in abandoned pine lands. The new industry, 
as yet, is only in the experimental stage, but it is being watched 
with interest by naval stores dealers, who hope that an article pro- 
duced in this way may be useful in the industrial arts, where 
cheaper grades are utilisable, and where it is not necessary to use 
the high standard qualities of spirits of turpentine, which, so far, 
can only be obtained by distilling the pure gum of the pine tree. 


THE water area for use of vessels at the port of 
Barcelona comprises a total of about 110 acres ; the depth of water 
in the outer harbour is from 20ft. to 35ft., and in the port from 
about 18ft. to 30ft. The length of quay space available for load- 
ing and discharging cargo is about 13,000ft., the breadth varying 
from 100ft. to 400ft. In the inner harbour the height of the 
quays above sea level at low water varies from 2 m. 60 cm. to 
3 m., say, 84ft. to 93ft. This port is well supplied with plant for 
manipulating cargo, having seventeen fixed hydraulic cranes of 
25 tons, three similar cranes of 14 tons, and one of } ton; also 
fourteen portable hydraulic cranes of 14 tons and two on rails, 
likewise Pee are two floating cranes of 25 tons and one of 80 tons, 
There is also one electric grain elevator, 





MISCELLANEA. 


In succession to Professor Unwin, F.R.S.—resigned— 
Mr. W. FE. Dalby, M.A., B.Sc., has been appointed the professor 
4 = and mechanical engineering at the Central ‘echnical 
Yollege. 


Tue Chancellor of the Exchequer stated recently 
that the total quantity of coal of a declared value not exceed- 
ing 6s. per ton, f.o.b., exported during the twelve months ended 
December 31st, 1903, was 4,550,332 tons. 


_ TE Cornwall County Council have decided to co-operate 
with the Devon County Council in the appointment of an expert 
engineer to report whether a harbour of refuge is necessary in the 
— Channel, and if so, on the most suitable site and the estimated 
cost. 


Tue directors of the Eastern Telegraph Company 
intend to make use of wireless telegraphy. While holding the view 
that wireless telegraphy would not compete with long-distance 
submarine telegraphy, they think that wireless telegraphy can be 
usefully employed. 5 


THE main object of the Manchester Ship Canal Bill, which 
is to enable the company to increase the depth of the waterway, 
was recently before a House of Commons Committee as an 
unopposed measure. There were originally several opponerts, but 
in every case clauses have been agreed upon. 


Tue Government report on the metal production of 
British Columbia for the six months ended June 30th shows that 
the yield of gold was 123,339 oz., silver 2,037,061 oz., copper 
17,513,886 Ib., and lead 16,600,000 lb. This is a sutstantial 
increase over the corresponding period of last year. 


ALTHOUGH the wire rope is usually regarded as quite a 
modern invention, excavations at. Pompeii, it is said, have 
brought to light a piece of bronze wire rope nearly 15ft. king and 
about an inch in circumference, It consists of three strands laid 
spirally together, each strand being made up of fifteen twisted 
wires. 


H.M. Consut at Portland, Oregon, reports he is 
informed that, but for the difficulty of leakage in transit, coal tar 
would be an article of import from the United Kingdom, owing to 
the superior quality of the article. It has been suggested that if 
barrels were packed in damped sawdust, leakage might be 
avoided, 

AccorpinG to the Monthly Bulletin for June, of the 
International Bureau of the American Republics, an extensive and 
rich deposit of chromic iron ore has been found on the coast of 
Cuba, 30 miles from Baracoa, It aggregates from 8ft. to 12ft. in 
thickness. It is said that the freight rates by water will permit of 
its transportation. 


A cuimney, 130ft. high, belonging to the Cambrian 
Milling Company, Gwernymynydd has been struck by lightning. 
and a rent extending from top to bottom, and measuring from 3ft. 
to 18in. in width, was made in the structure, the bricks being tor 
out. The electric fittings in the mill were fused, and the switch- 
board wrecked. The corrugated iron was ripped off the smithy 
and stores, 


Tue International Commission for the British Inter 
national Cup for motor boats sitting to adjudicate on the protest 
lodged on behalf of the owners of the Tréfle-A-Quatre against 
Mr. Edge’s victory in the final for the British International Cup 
for Motor Boats, on July 30th, having carefully studied the rules 
under which the race was run, upheld the French protest, and 
awarded the race to the Tréfle-A-Quatre. 


Tue Minister of Marine has decided that the additional 
station for submarines which was to have been established at Dun 
kirk shall be at Calais instead. The submarines will have the 
breadth of the English Channel as a field of action, and will, it is 
considered, be able to prevent warships approaching Dunkirk 
roadstead from the Channel, The eastern half of the French 
Channel coast will be under the protection of the Calais sub- 
marines, 


THe municipality of Spezia has made arrangements 
whereby an immediate advance of about £58,000, out of a loan 
contracted by the town, becomes available for the work of improv- 
ing the commercial harbour. This sum is repayable by the 
Government in instalments, having been already assigned for work 
on the Spezia commercial harbour, out of a sum of £1,270,000 
which has been voted by the Chambers and assigned to the 
Ministry of Public Works for harbour improvements in Italy, 


Tue need of better travelling facilities to the south 
coast of Cornwall is being much discussed at the present time. 
Since the development of Portscatho, Pendower, and Verya as 
holiday resorts, the numerous visitors, and also residents, have had 
reason to complain of the lack of means of getting to the railway, 
the only conveyance being the road bus from Truro. A motor 
service from Grampound-road, vié Tregony, Ruan High-lanes, to 
Portscatho, would prove a great boon to the inhabitants in that 
district generally. A petition for the proposed service has been 
drawn up, and has been generally endorsed by the residents. 


REGULATIONS of remarkable stringency are being drafted 
for service on board French submarines. The period for general 
service may be extended for two years for special service on sub- 
marines, but under conditions which may be relied upon to prevent 
supply running away with demand. Officers of submarines are to 
have the right to transfer a petty officer or man back to the general 
service at the first symptom of any physical or professional failing. 
Every six months the crews of all submarine boats will undergo a 
special medical examination, and any physical affection, however 
slight, will entail immediate exclusion from the submarine section. 


A uist has been published of the papers to be read at 
the International Engineering Congress to be held at St. Louis, 
U.S.A., on October 3rd-8th, under the auspices of the American 
Society of Civil Engineers. Those to be read by British engineers 
include the following :—Harbours: W. Matthews, chief engineer 
of Dover Harbour. Artificial Waterways: W. H. Hunter, chief 
engineer of Manchester Ship Canal. Lighthouses: Thos. 
Matthews, chief engineer, Trinity House. Irrigation: Sir Hanbury 
Brown, K.C.M.G. Underground Railways: Basil Mott and David 
Hay. Locomotives: G. J. Churchyard, Great Western Railway. 
Electricity as a Motive Power: Alexander Siemens, London. 
Ventilation of Tunnels: Francis Fox, London. Naval Architec- 
ture: Sir W. H. White, K.C.B. Dry Docks: Cuthbert A. Breton. 
Ordnance: Lieut.-Colonel H. C. L. Holden, Woolwich. Engineer- 
ing Education: Prof. W. C. Unwin. 


Last Monday the Cross-Channel motor boat race, 
organised by the Automobile Club of France, wasrun. Mercédés IV. 
was the winner of the racer section, its time being 1 h. 0 min, 7? sec. 
The Vas-y won the President of the Republic’s prize for cruisers 
—lh. 57 min. 19sec. ; whilst the Marthe took the heavy oil fuel 
prize, covering the distance between Calais and Dover in 2 h. 
42 min. 23% sec. Out of twenty-one boats that started twenty 
finished. ‘lhe Hotchkiss, soon after starting, was put out of the 
race by faulty ignition and a burnt-out plug. There did not appear 
to be any generally adopted form of hull, although a clincher- 
built boat, with a rather short taper aft and a comparatively 
sharp entrance, was the more general form used. The most 
common midship section was that of a flattened U, whilst nearly 
all the boats were without keels. The Napier Minor was an 
exception, and one or two of the larger boats also had keels, 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


AUSTRIA.—F. A. Brocknavs, 7, Kumpfgasse, Vienna. 
CHINA.—KELLY AND Watsu, Limirep, Shanghai and Hong Kong. 
FRANCE.—Bovveav AND Curvitiet, Rue de la Banque, Paris. 
GERM ANY.—ASHER AND Co., 13, Unter den Linden, Berlin. 

F, A. Brocknaus, Leipzic; A. Twerrmever Leipsie. 
{NDIA.—A. J. ComBRIDGE. AND Co., Railway Bookstalls, Bombay. 
JTALY.—LOESCHER AND Co., 807, Corso, Rome; Bocca Freres, Turin. 
JAPAN.—KELLY AND Watsn, Lruirep, Yokohama. 

Z. P. Maruya anv Co.. 14, Nihonbashi Tori Sanchome, Tokyo. 
RUSSTA.—C. Ricker, 14, Nevsky Prospect, St. Petersburg. 

g, AFRICA.—W. Dawson & Sung, Limirmp, 7, Sea-st. (Box 189), Capetown. 

Gorpon and Gotcu, Long-street, Capetown. 

R. A. Toompson anv Cay, 83, Loop-street, Capetown. 

J. O. Jura anv Co., Capetown, Port Blizabeth, Johannesburg, 

Bast London, Grahamstown, King Williamst Stellenbosch 

Hanpewt Hovsg, Limirep, Kimberley. 

Apams AND Co., Durban and Maritsburg. 
AUSTRALIA.—Gorpon anv Gorton, Melbourne, Sydney, and Brisbane. 

R. A. THOMPSON AND Co., 180, Pitt-street, Sydney; Melbourne, 

Adelaide, and Brisbane. 

TURNER AND HENDERSON, Hunt-street, Sydney, 
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REPLIES. 


C. J. (Limehouse). — At the Patent - offics, Southampton - buildings, 
Chancery-lane. 

A. P. (Leeds).—Almost any branch of engineering may take you abroad 
Please writs again and make yourself clearer. Are you in a works nuw ” 

W. J. W. (New Cross).—The matter appears to be one that ought to be 
dealt with by a solicitor. It will be necessary to advertise for the 
next-of-kin and so on, 

L. anv J. (Edinburgh) —We believe that you will be able to get what you 
require from either Messrs. Mather aud Platt, of Manchester, or from 
Messrs. Greenwood and Batley, of Leeds. 

Pyrometer.—The Chatelier Pyrometer is made by Monsieur J. Carpentier 
20, Rue Delambre, Paris. We understand that these instruments can 
a'so be obtained from Messrs. Pitkin and Co., 56, Red Lion-street, 
Clerkenwell. 

G. W. (Bedford Park).—The paper on ‘‘Governors,” by Mr. Wilson 
Hartnell, was read before the Institution of Mechanical Engineers in 
August, 1882, Tue Enoivegr containing it has long been out of print. 
You may, perhaps, obtain a copy of the ‘‘ Transactions” of the 
Institution, in which it appeared, by applying to the Secretary, 
Storey’s-gate, Westininster. 

FigipeN,—({1) When the pumped water is passed through a surface 
cond he _ cond ought to be placed on the delivery side, not 

on the suction side of the main pumps. (2) Answered above. (3) 
Provided the pumps are not called upon to fill the suction ‘pipe by 
exhausting the air, there will be no trouble, that is to say, so long as 
the pumps work in ‘‘svlid water.” If the machinery stands for some 
time the suction pipe will empty itself, and it may not be easy to catch 
the water again. This difficulty could be overcome by putting a foot- 
valve in the suction pipe. 











DEATH. 


On the 7th inst, at his residence, ‘‘ Hillrise,” Amersham-road, Putney, 
8.W., Wruttam Apams, M.I.C.E., late locomotive engineer of the London 
and South-Western Railway, in his 8ist year. 
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BOILERS FOR THE NAVY. 


On Tuesday night, speaking in the House of Lords 
on naval administration, in the course of his reply 
to Lord Brassey, the Earl of Selborne referred to the 
question of boilers for the Navy. He summed up 
the result of experience by saying that two years 
ago he had maintained that Belleville boilers, if 
properly managed, were able to fulfil the require- 
ments of the Navy, and would not fail in time of 
war on the same condition. All that has happened 
since has confirmed him in that opinion, but has 
also confirmed him in the opinion that it is too 
delicate an instrument for the rough-and-tumble 
work of the Navy. That is his firm conviction now. 
But although the ships which have Belleville boilers 
have not failed their admirals, he regrets to add that 
the cost of the repairs of these boilers has been 
very, very serious; and he should never himself be 
responsible for putting in any more of these boilers, 
not because he thought they would fail in a time 
of emergency, but because he thought they are 
too expensive to the taxpayers of the country. The 
boilers which the Boiler Committee finally recom- 
mended, and which the Admiralty have adopted, are 
much simpler in construction and much easier to 
examine and keep in order; and the Admiralty 
have good reason to believe that they will cost far 
less in repairs than the Belleville boilers. This is a 
very important and a very reassuring utterance. It 
is a satisfactory confirmation of the accuracy of the 
views which we have all along expressed. No 
doubt the confidence of the First Lord of the 
Admiralty is based on recent practice. It would be 
too much to assert that from the first. Belleville 
boilers have always been fully efficient when 
wanted. 

In our last impression we gave a summary of the 
most important. of the conclusions at which the 
Committee on Naval Boilers have arrived in their 
final report.’ Attempts have been made to discredit 
the Committee, and it has even been asserted that 
its members did not understand what the Navy 
really required. On this and other grounds various 
charges of ignorance and prejudice have been 
brought against the members. If these criticisms 
had emanated. from disappointed inventors, we 
should have. passed them over in silence.. Un- 
fortunately they have been made in the Service. 
It is satisfactory to find that Admiral Sir Compton 
Domvile, although he has a good word to say in 
a separate report for the Belleville boiler, adds that 
he cannot express too highly his opinion of the work 
done by his colleagues on the Committee. .It is, 
indeed, difficult to understand what line of action 
other than that actually adopted could- have been 





taken by conscientious men anxious to gét at the 


truth. They have worked hard in pursuit of it for 
four years. It was obvious that before they could 
form any conclusions as to the merits or demerits 
of any type of boiler they must learn all that they 
could about its past history, and then make experi- 
ments with it. In a sense the Admiralty were 
on their trial. The Hyacinth was put forward as a 
reasonable example of the performance of the Belle- 
ville boiler. The Admiralty, not the Committee, 
selected her. The results obtained with her, 
it appears, were not equal to what has been 


got since in newer sbips.. But it must be 
admitted that her boilers gave small trouble 


as compared with those of other vessels in the 
Navy. It is now asserted that until the other day 
the Belleville boiler was badly made and improperly 
worked. With this the Committee had nothing to 
do. They had to consider the Belleville boiler as it 
had been accepted by the Admiralty. To assert 
that the workmanship and material were bad is at 
once a slur on the makers and an insult to the 
Admiralty inspectors, who were responsible alike for 
material and workmanship. We have not the least 
doubt that if only the Committee had accepted the 
Belleville boiler as the best possible, we should 
have been told by their present critics that never 
were more competent and intelligent men employed 
to carry out an important investigation. It is not 
necessary, however, to pursue this aspect of the 
research further. 

After an inquiry, which was as complete as it was 
possible to make it, the Committee have finally 
decided that for military purposes a water-tube 
boiler is better than cylindrical or Scotch boilers. 
While our own faith in the Scotch boiler is by no 
means shaken, we are quite prepared to admit that 
there is much force in the contention of the Com- 
mittee. It is the result of reasoning based on 
experience, and has, we know, the approval of the 
military branch of the service. At least a dozen 
water-tube boilers are in the market, each and all of 
which claim to possess a special fitness for naval 
use. Out of these the Committee have selected two 
—the Babcock and Wilcox and the Yarrow. They 
add that in the future other and better types may 
be invented, but they in their report do not attempt 
to outride the teachings of experience. The first 
essential in a naval boiler is that it shall be trust- 
worthy. Everything else sinks into insignificance. 
It matters nothing what good quality a boiler liable 
to break down may possess, it is not fit for our men- 
of-war. This condition satisfied, we may pay 
attention to others, such as economy, evaporative 
efficiency, weight, space, and so on. The Committee 
have by no means been oblivious of these things. 
The evaporative economy of the boilers has been 
expressed: by the Committee in terms of thermal 
efficiency. The Babcock and Wilcox boilers tried 
had an efficiency of 77-8 per cent. when burning 
27 lb. of coal per square foot per hour. This ap- 
pears to have been the maximum that could be got 
out of the boilers. When the consumption was a 
little augmented the thermal efficiency dropped. 
The maximum efficiency of the Yarrow boiler 
reached 75:7 per cent. when burning 18 1b. of coal per 
square foot of grate per hour. It would appear, 
therefore, that the Babcock and Wilcox boiler had 
the advantage by about 3-per cent. But against 
this must be set the very important fact that the 
Yarrow boiler can burn as much as 401]b. per 
square foot of grate per hour, with an efficiency 
of'no less.than 69:5 per cent. Other things being 
equal, it follows that with a loss of 8 or 9 per cent. 
in thermal efficiency the Yarrow boiler could make 
more steam than its rival in the ratio of 40 to 27. 
That is to say, making all allowances, its power is 
greater by at least 25 per cent.—a most important 
advantage in a ship of war. It must not be 
forgotten, however, that the Yarrow boiler has a 
smaller grate than the Babcock and Wilcox. It 
is, we venture to think, beyond all question that 
to the work of the Boiler Committee the im- 
proved peformance of the Belleville boiler is at 
least indirectly due; and precisely the same state- 
ment applies to the Babcock and Wilcox boiler. 
The Committee say:—‘A noticeable feature in 
connection with the boiler efficiencies is the im- 
provement in the results obtained with the later 
boilers of the Babeock and Wilcox type. The 
earliest of these, fitted in the Sheldrake in 1898, 
showed efficiencies ranging from 66-0 per cent. to 
59°2 per cent.; the boilers fitted in the Espiégle 
in 1901 showed improved efficiencies ranging from 
73°2 per cent. to 63-1 per cent. Those of the 
Hermes, fitted in- 1903; show a still further gain 
in economy, the efficiencies ranging from 758 per 
cent.. to 66:3 per cent., and the same boilers, after 
modification, showed on one occasion the high 
efficiency of 81 per cent.” 

An important point for consideration is the 
bending of boiler tubes. It appears to be impos- 





sible to produce a boiler whose tubes will not bend 
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unless their length is kept down, as we have often 
pointed out, to about 24 diameters. The cause of 
bending is by no means exactly known. It appears 
to be mainly brought about by a permanent 
expansion of a portion of the metal of the tube. 
The centre of interest is how far the bending will 
go, and what harm results. So far as the Yarrow 
and Babcock and: Wilcox boilers are concerned, the 
Committee say that bending has been very slight, 
and has not brought about leakage or done other 
mischief. As we said last week, there has been no 
corrosion of tubes, and ordinary wear is very slight. 
It may be taken for granted that the boilers will 
last very well. Two important matters remain for 
consideration—How far can a boiler be forced; and 
what does it weigh? The Committee have found 
that the Yarrow boiler may be severely forced 
without risk, and the Babcock and Wilcox boiler to 
the degree represented by the combustion of 
about 27 1b. of coal per square foot of grate 
per hour. Regarding comparative weights, the 
results as given by the Committee of their 
experience is that the Yarrow boiler will supply 
478 lb. of steam per hour per ton of boiler-room 
weight. The Babcock and Wilcox gives 410lb. 
Neither of these outputs, we may say, approach 
that of express boilers, which will evaporate about 
ton for ton, that is to say, a boiler weighing 10 tons 
will produce nearly 10 tons of steam per hour. But 
the rate of combustion may then exceed 100 lb. per 
square foot of grate per hour. The weight is only 
that of the boiler and the water and grate bars, &c., 
and all the weights are cut down in a way which 
would be very undesirable for a large ship. 

It will perhaps have been forgotten that the 
Committee, in the course of their four years’ work, 
have issued no fewer than eight reports. These 
contain an enormous mass of information of the 
most practical kind. It is very difficult to over- 
estimate their value. 


TRADE AND SCIENCE. 


WHEN the British manufacturer complained that 
trade was bad, he has been told that the remedy 
isin his own hands. Let him call in the aid of 
science, and all would be well. It was painfully 
pointed out to him that other nations, his com- 
petitors, beat him in the world’s markets because 
they were scientific and he was not. It was in 
vain that he directed attention to tariffs and dump- 
ing. Only let him call on science to help him 
and he might set these things at defiance. Of late 
there has been a better appreciation of the facts. 
The British manufacturer has now and then turned 
on his critics and rent them, and not infrequently 
he has been able to carry the war into the 
enemy's couniry, and proved that science does not 
necessarily mean profit. A notable example is 
supplied by the speech made on Monday by Mr. 
Trotter at the annual meeting of Crompton and Co., 
Limited, Chelmsford, at which Mr. Trotter pre- 
sided. He regretted to say that after a year of very 
hard work the directors were only able to declare a 
dividend of 24 per cent. His explanation of this 
somewhat deplorable fact is curious, interesting, 
and very suggestive. 

It is quite well known that Colonel Crompton 
is nothing if not scientific. The same may be said 
of Mr. Trotter. The works at Chelmsford are pro- 
vided with excellent modern tools, and no one has 
ever questioned the quality of the electrical 
mechanism of all kinds, from big dynamos to 
beautiful instruments of precision, made by the 
company. We do not say too much when we 
assert that science can do no more for the trader 
than has been done by it at Chelmsford. Yet Mr. 
Trotter told his hearers that the hope of the future 
was centred not in further scientific development, 
but in the very mundane and even grovelling pursuit 
of cheap production. He does not propose to make 
anything less excellent than hitherto; but he does 
propose to reduce the cost of manufacture. He 
appears, indeed, for the moment to have thrown 
science overboard. “ Steps had been taken to 
obtain the best technical advice, and to overhaul all 
the compary’s designs with a view to cheapening 
and improving the output of their machines. At 
the beginning of the present year they had so far 
proceeded with that work as to be in a position to 
sell goods at less than their previous cost price, and 
yet leave them with a reasonable profit.” From 
this we gather that the aid has been sought of 
some one who understands that, after all, manu- 
facturing should be carried on in a way to bring in 
money. It seems that this kind of information is 
not possessed by either Colonel Crompton or Mr. 
Trotter. Men of science seldom possess the idio- 
synerasy that favours commerce. Both gentlemen 
are to be congratulated on their frank recognition 
of the fact, and the breadth of mind manifested in 


We find, however, some things still to be considered 
in Mr. Trotter’s speech which are worth attention. 
He seems to regard it as rather lamentable that all 
his attempts to secure a profit are interfered with 
by rivals. He appears to say that it is almost use- 
less to call in expert aid to cheapen things when 
other folk are doing the same. He told his 
audience that “unfortunately every step taken to 
cheapen processes was followed by a steady drop in 
the market value of the regular goods made by 
electrical manufacturers, and he regretted to say 
that that was still the tendency of things. During 
the past few months he had had brought to his 
notice the price lists of standard goods issued by 
competitors, showing from one month to another a 
drop varying from 10 to 25 percent.” We fear that 
Mr. Trotter does not possess the true free trade 
spirit; if he did, he would admit that this cheapen- 
ing of the cost of “standard goods’’ must be of 
great advantage to the community at large. For 
example, nothing could be better for municipal 
enterprise. Mr. Trotter may, of course, point out 
that this principle pushed somewhat further would 
render it necessary to wind up his company. But 
any political economist will explain to him that in 
that case nothing will be more correct than that he 
should take up some other pursuit, as, for example, 
making shoes. 

We are sanguine enough to hope, however, that 
the recognition by the directors that it is not only 
necessary to make electrical goods of the best 
quality, but to be able to sell them at a profit, will 
produce excellent fruit. We may even go so far as 
to explain that there are more kinds of science 
than one in the world. There is not less brain 
power and accurate information required to cut 
down the cost of making a dynamo than are re- 
quired for designing it. The truth is that in the 
present day neither kind of science alone can com- 
mand commercial success. That firm will be most 
prosperous that best knows how to combine the 
two kinds of knowledge in the production of one 
harmonious result. The man of science usually 
disregards the commercial side of the art of produc- 
tion at a profit. The manufacturer, on the other 
hand, is rather too prone to consider cost first and 
efficiency second. The better plan is that machinery 
of the best type that science can devise should first 
be suggested, and that the engineer should then 
proceed to scheme methods of production which 
will make the cost as low as possible. The firm 
that can sell the best commodities at the lowest 
price is sure to command a market. 


RAIL MOTOR CARS. 


THat what has come to be called the “rail 
motor car’’ is a commercial success there is no 
reason to doubt. As an example of what is being 
actually done we may cite two of these cars which 
have for some weeks been running on the Great 
Western system between Ruabon and Dollgelly. 
Five trips are made every day each way over a 
hilly and crooked road. These trips are in addition 
to the normal train service. The average number 
of passengers in each car at one time is fifteen. 
Sometimes, however, the car, which seats fifty-four, 
is quite full. The average number of passengers 
by train is not much greater. The ordinary train 
between Ruabon and Dollgelly is made up of six 
vehicles and a tank engine, weighing together about 
150 tons. The steam coach weighs about one- 
fourth of this, and its capital cost is less than 
one-fourth of that of the train. It is, we think, 
quite unnecessary to explain in detail the amount 
of the pecuniary saving effected in the cost per mile 
of carrying passengers. 

The rail motor car presents some constructive 
problems which are at once novel and interesting. 
We shall for the time being confine our attention to 
one only ; about others we may have something to 
say in the future. Hitherto, vibration, oscillation, 
the more or less erratic movements of an engine, 
very little concerned the passenger. So long as an 
engine kept the rails it made not any difference to 
the travelling public how much it might jump or 
plunge or rock. The greater number of the objec- 
tionable movements of a locomotive are due to want 
of balance. The rotating portion of the machinery 
can be adequately counterweighted, but the recipro- 
cating portions cannot, for reasons no doubt familiar 
to most of our readers. In along heavy locomo- 
tive the effect produced by the lack of complete 
compensation is very little felt; but when we come 
to deal with a motor car the conditions are quite 
different. The car is carried on a four-wheeled 
bogie at each end. One of these bogies is fitted 
with a pair of outside cylinders, and carries a vertical 
boiler. The bogie is, in fact, a complete locomotive, 
on to which one end of the car is dropped. The bogie 
is therefore about as free to move as is the bogie of 


| the prevention of vibration. 


is that as soon as a reasonable speed is attained 
these cars can run at 45 miles an hou 
vibration begins, and may very easily prove annoy. 
ing to the passengers. If we watch the bogie jt 
will be seen that it “ boxes” continuously through & 
small range, perhaps half an inch each way, in 
unison with the rotation of the driving wheels 
That this boxing is not due to the steam effort on 
the cylinder covers is proved by the fact that it goes 
on after steam has been shut off, as when descend. 
ing inclines. Obviously, therefore, it is the result 
of the action of that one-third of the reciprocatin 
weights which is not balanced by counterweights in 
the driving wheels. All this is clear enough, but 
we cannot proceed further without confronting g 
question which remains for solution. How can the 
bogie “box” or swing backwards and forwards 
unless the wheel flanges strike the rails right ang 
left? That is to say, the tread of the wheels must 
slip transversely on the rails many times in each 
second. It does not appear, however, that any 
action of the kind takes place; at least, we cin gay 
from careful observation, that the boxing goes on in 
the same way whether the car is running on the 
straight or rounding a sharp curve. In the latter 
case the leading wheel is, of course, pressed hard 
against the inside of the outer rail. It would seem, 
therefore, that boxing is only rencered possible by 
the end play of the axles in their bearings, or—which 
is much more probable—the lateral play of the 
axle-boxes in the horn plates, Having got s0 
far, we have next to explain how the side motion 
produces the very peculiar vibration felt in the car, 
It is best described in popular language as “ jigging 
up and down.” There is no sidelong vibration of 
any kind. There is an incessant jumping tremour, 
quite unlike anything felt in an ordinary railway 
coach. For short runs it does not matter. After 
half an hour it becomes very wearisome. How is 
the tranverse vibration translated into a vertical 
vibration directly at right angles to it? We are 
unable to answer the question, and we do not think 
that, for the moment at any rate, any one else can. 
The vibration is not more intense in one part of the 
car than it is in another. It exists all over the car 
from end to end. None the less, it is certain that 
it is due to the engine. So long as the speed is 
small the boxing action is almost imperceptible, and 
there is no vibration. Speed, boxing, and vertical 
vibration all augment and diminish together. 


The most important problem to be now solved by 
the designer of rail motor cars appears to us to be 
This may be attacked 
in two ways. In the first place, we may try to 
minimise the boxing of the engine bogie. In the 
second place, we may so contrive matters that the 
movement of the bogie will not be communicated to 
the car. Now, the motor coaches of which we have 
been writing have their cylinders at the outer or 
leading end of the bogie, and they drive the crank 
pins in the wheels furthest from them by long 
connecting-rods. The conditions are very favourable 
to boxing. In other cars the cylinders are placed 
mid-length of the bogie, with a correspondingly 
short connecting-rod, and the leverage of the 
cylinders being reduced there is less tendency to 
boxing. In a third arrangement, the first one 
described is reversed—that is to say, the cylinders are 
fitted to the inner instead of the outer end of the 
bogie. Whether anything is gained or not we are 
unable to say. 

One es A out of the difficulty lies perhaps in 
using inside cylinders and a cranked axle. The 
valve gear may be all outside, as well as 
the slide valves; the valve boxes coming through 
the frames, as in some engines at one time in use on 
the Western Railway of France. Two or three 
objections to the plan may benamed. For example, 
the cylinders must be inclined; but these will not, we 
think, be foundinsuperable. It must be remembered 
that the cylinders are only 12in. or 13in. in diameter, 
so that a good deal of space would remain available 
for the bogie pin and its connections. But leaving 
the general scheme of the steam bogie unaltered, 
it remains to be seen whether it is or is not 
possible so to unite it with the main body 
of the coach that vibration cannot be transmitted 
from the first to the last. For example, we 
can suppose that the bogie may be so far fitted 
to the coach frame that boxing would be 
checked, as, say, by friction plates; at all events, 
no rythmical swinging action could go on. 
Vibration there might be, but changed in character. 
On the other hand, it may be possible so to arrange 
the suspension that the bogie may be left to box 
freely without affecting the coach. — Concerning 
these things there is not enough experience available 
as yet to permit of certain speaking. The only 
thing quite clear is that the motor car as a vehicle 
requires study. What will do for a corridor train 
or a Pullman car will not suffice for a vehicle sub- 








calling in external aid. 


any ordinary corridor or Pullman car. The result 


jected to an entirely different set of stresses; and a 
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yery pretty subject for the exercise of ingenuity is 
presented to the competent draughtsman. ‘There is 
no reason why the rail motor car should not 
invariably run as smoothly as any other vehicle. 
That this excellence has not yet been quite attained 
is only a proof that engineers, after all, are human, 
and, like other men, must profit by experience. 
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SULPHUR IN ILLUMINATING GAS. 


As the world lives it learns, and that which is quietly 
accepted as certainly true at one time is rejected as a 
fallacy not long afterwards, the reason why opinion 
changes being simply that the assumed fact turns out on 
trial not to be a fact at all. Itis an article of faith not 
only with the public but the chemist, that when we burn 
gas in our rooms sulphurous acid is set free to attack 
bookbinding, furniture, and lungs, and the removal of all 
the sulphur down to a minute percentage is carefully 
insisted upon by the authorities. Sir George Livesey, 
presiding at Cannon-street Hotel at the half-yearly 
meeting of the South Metropolitan Gas Company, to!d his 
hearers a story which upsets all the accepted notions and 
theories about sulphur in our rooms. A dispute arose 
between himself and the Board of Trade Departmental 
Committee about the purification of gas. The test for 
sulphuretted hydrogen, for instance, was an absurdly 
stringent test. He was happy to say the Committee had 
recommended that the test should now be relaxed, and 
that the obligation to remove the sulphur compounds 
should be abolished. The line on which the authorities 
had gone was that if there was so much sulphur in the 
gas there must be so much sulphur products in the air of 
a gas-lighted room. It is a remarkable circumstance 
that everyone seems to have accepted the theory without 
question. The Committee held that although in large 
rooms little mischief might accrue, yet that in workmen's 


cottages the evil could not fail to be serious. Sir 
George Livesey is a very practical man, so _ he 
has put the question to the test. We give the 
resuls in Sir George Livesey’s own words :—‘ The 


directors fitted up a small cottage with the means 
for testing the gas in two rooms, in one of which the gas 
was to be purified by lime, and in the other by oxide, 
which refused to absorb sulphur compounds altogether. 
The Board believed that there would be little difference in 
the air of the two rooms. Two eminent chemists were 
employed to make the cxperiments, and to their great 
astonishment it was found that theré was often less 

ilphur compounds in the air of the gas-lighted rooms 
than in the external air. Where did the sulphurgo? It 
was foind to have been absorbed by the lime of the 
ceilings and the walls, because the windows and chimney 
hal been blocked up, and a'l ventilation stopped. Not 
one-tenth part of the theoretic quantity of sulphur was 
found in the air of the gas-lighted rooms. Then it was 
suggested before the Board of Trade Committee that the 
walls and ceilings should be varnished. That was done, 
and the results were found to be very much the same as 
before.” We do not think that further comment is neces- 
sary. The experiment will give a good many persons 
much to think out, and we shall not be surprised if, after 
all, we are assured that the result of the experiment is 
just what might have been expected. 


BELGIAN LOCOMOTIVE CONSTRUCTION, 

Since the period of the Paris Exhibition of 1889 
selgian advance in locomotive design of a national 
character seems to have entirely ceased. At the time 
mentioned Belgian engineers had adopted an extremely 
powerful locomotive for express services, and had it been 
fitted with a four-wheeled front truck and a larger boiler 
it would have remained to this day as a very fine 
example of the “Atlantic” type. However, early next 
year this country will again take, as in 1889, a leading 
position in the construction of thoroughly modern 
express locomotives. The new engines to be built for the 
Belgian State Railways will be very large four-cylinder 
compounds, and to satisfy certain exigencies of the 
directors a trial will be given to the Webb or “French” 
arrangement of the cylinders; but the principal engine 
will be of the most approved European and American 
arrangement, with all four cylinders in one plane and 
driving direct upon one axle. Otherwise it will be dis- 
tinctly Belgian in general design, and a novel feature, at 
least for a modern Belgian express locomotive, will be the 
use of the valve gear invented half a century ago by that 
mechanical genius of Belgium, Walschaerts. At the 
present time we are not at liberty to give details of these 
very interesting locomotives, for which the materials are 
now being prepared. Every part of them, including tires 
and crank axles, will be made from the native ores inthe 
same immense establishment wherein even the coal is 
mined. These locomotives will be shown early next year 
at the Liége International Exhibition. 








COLONIAL LOCOMOTIVES. 


"ae Vulean Foundry Company, Newton-le-Willows, Lan- 
¢ishire, has recently built thirty locomotives for the Western 
Australian Government, and five for the South African 
Government Railways, which we illustrate on page 158. 

"hose for the Central South African Railways are excep- 
lonally powerful, the total weight of the engine in steam 
being 60 tons 7 ewt., and of the tender 49 tons. The gauge 
ft. Gin. ; the cylinders are 18in. by 26in.; the six coupled 
driving wheels are 4ft. 9in. in diameter; the bogie wheels, 
zit. 6in.; the fixed wheel base is 11ft.; the boiler has 1481 
square feet of heating surface, of which the tubes supply 
1350; the grate area is 21°75 square feet; the tractive effort 
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the load on the driving wheel is 39 tons; the tender carries 
10 tons of coal and 40u0 gallons of water. 

The engines for the Western Australian Government Rail- 
ways are smaller. The engine weighs 51 tons 5 cwt., and 
the tender 27 tons 14 ewt.; the driving wheels are 4ft. 6in. 
diameter; the cylinders are 17in. by 23in.; steam is dis- 
tributed by piston valves and Walschaert’s gear; a water 
service is provided for the leading bogie wheels and the lead- 
ing and trailing coupled wheels ; the middle wheels are blind. 
The heating surface of the tubes is 1300 square feet, of the 
fire-box 118, total 1418; grate area 19°25 square feet; the 
boiler pressure is 175 lb., and the tractive effort at 90 per 
cent. of that pressure is 19,387 lb.; the load on the driving 
wheels is 35 tons; the rigid wheel base, 11ft.; the gauge, 
3ft. Gin. ; the tender holds 4°5 tons of coal and 2200 gallons 
of water. These engines were constructed under the direc- 
tion of Messrs. Carruthers and Elliott, consulting engineers, 
Victoria-street, Westminster. 

The finish of these engines is very fine, and that they 
will maintain the high reputation of British locomotive 
builders there can be no doubt. 








FIFTY-TON ELECTRIC CRANE. 


THE crane represented in the accompanying engraving has 
been designed and constructed by Messrs. Stothert and Pitt, 
Limited, engineers, Bath, for use at the London and South- 
Western Railway Company’s new graving dock at South- 
ampton. It has been built under the superintendence of Mr. 
Drummond, chief mechanical engineer, and is electrically 
driven throughout, each motion being operated by separate 
motors. The whole of the electrical equipment has been 
supplied by the Allgemeine Elektricitits-Gesellschaft, of 
Berlin, and Mr. J. G. W. Aldridge, of Victoria-street, London, 
inspected the machinery on behalf of the railway company. 

The crane is required to deal with 50-ton loads at 87ft. 
radius, at which radius the jib lies at an angle of 22 deg. from 
the horizontal. In addition to this, the crane had to be 
tested at the full radius with a load of 70 tons. The derrick- 
ing gear, which has been designed to be powerful enough to 
raise the jib with the maximum load suspended, is capable of 
reducing the radius to a minimum of 47ft. when the jib 
stands at an angie of 15 deg. from the vertical. The follow- 
ing are the principal dimensions :— 
6in. between rail 


25ft. 
= centres. 


Gauge .. 

15ft. Oin. 

25ft. Gin centres. 

Wheel base... 30ft. Oin. 

— a a eee TS. er S5ft. Oin. 

Height of jib head from ground level at), . 
maximum radius Cx aes ws Ole ew << \ cot. in. 

Ditt> at minimum radius .. .. .. .. 

Height from rail level to circular rack .. 23ft. Oin. 

Height from rails to top of king post 56ft. Oin. 

Radius from centre pin to centre of tail) oo 
ballast pt rier st aT ie s2ft. 


Clearance under truck cross girders 
Diameter of roller path .. .. . 


.. 103ft. Oin. 


0in. 


The crane runs on twenty central flanged steel-tired wheels 





at 90 per cent. of the-boiler pressure—200lb.—is 26,602 Ib. ; 





on a twin-rail track. Each axle bearing is fitted with four 








volute steel springs on either side of the running wheels, 
making a total of 160 springs in all. The driving gear of the 
ground wheels is of Messrs. Stothert and Pitt’s special con- 
struction, to compensate for the play in the springs. The 
under-track is essentially similar to those used by the makers 
in their Titan cranes. The jib is a double open lattice-braced 
boom. Each boom is composed of four main angles, and is 
cross-braced at the ends and in the middle. The derricking 
ropes are twelve-part, of 54in. circumference, and are reeved 
double, two parts leading from the derrick barrel, which is 
provided with right and left-hand grooves. The lifting ropes 
are six-part, 44in. circumference, reeved double, two parts 
leading from the lifting barrel, which also has right and left- 
hand grooves. All these ropes have a factor of safety of 
eight when dealing with the maximum load. 

The crane house is divided into three sections. The back 
part contains the lifting and derricking crabs, with their 
motors; the centre, the slewing and travelling gear, with 
motors, controllers, and resistances; while the front portion 
of the house consists of an elevated cabin for the driver, in 
which are all the operating levers. The position of the 
cabin gives an extensive outlook for the driver in all direc- 
tions, the cabin being glazed on four sides. Current is taken 
from ground connection boxes by a length of flexible cable 
connected to a junction box fitted upon the inside of the 
crane truck, whence it is carried by cables through the centre 
pin, the top of which is fitted with a collector of the usual 
type. Distribution is effected from a switchboard in the 
driver’s cabin by means of a separate circuit to each motor 
and controller. 

The motors installed are as follows :— 
Two motors each of 50 brake horse-power, 

with a series parallel controller. 
One 89 brake horse-power series motor. 
One 25 brake horse-power ditto. 
One 50 horse-power ditto. 


For the lifting motion .. 
derricking motion.. 
» slewing motion 

» travelling motion .. 

All the motors are completely enclosed and designed to run 
on a 480-volt continuous-current circuit. Machine-cut spur 
gear is used throughout for all first and second reductions, 
with the exception of the first reduction of the derrick motion 
for which a worm and wheel is utilised. Both the lifting and 
the derricking gear are fitted with solenoid magnetic brakes 
in series, with their respective motors,and connected to the 
first contacts of their respective controllers. In addition to 
these magnetic brakes, a mechanical foot brake is provided for 
lowering the load, and a brake for checking the slewing 
motion. The derricking gear is provided with special frictional 
plates, which come into contact when the radius is being 
extended, thereby preventing or obviating any tendency of the 
jib to run out. These frictional plates are fitted on the end 
of the worm spindle, and are operated by ratchet and pawl, 
being automatically thrown out of action when the jib is 
being raised. The whole of the first reduction derrick gear is 
enclosed and runs in oil. 

The net weight of the crane is about 250 tons, to which 
should be added 70 tons of ballast in concrete blocks. The 
total weight of the crane in running order, including the full 
load, is about 375 tons. 
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THE AXIOM SYSTEM OF LUBRICATION. 


WE are enabled through the courtesy of its introducers to 
describe a system of lubrication for which a great deal is 
claimed. It is called by Messrs. Thompson Bros., of 155, 
Fenchurch-street, E.C., who invented and brought it to its 
present state of perfection, the Axiom system. It is no 
novelty. It has been working now for several years on a 
considerable number of steamships. It is only quite recently, 
however, that Messrs. Thompson Bros. have seen their wiy 
to permit the publication of a description. 

he lubricant employed is of the “solid” type as opposed 
to fluid, and in consistency it is very similar to ordinary lard. 
It is of a light yellow colour, and it is claimed for it that with 
it largely rests the success of the system. Its composition is 
a secret, but so sure are Messrs. Thompson of its action, that 
they will, so they inform us, undertake to maintain and keep 
in good repair any installation of their gear, provided that no 
other lubricant than their own is used in it. In principle, 
the system appears at first sight wonderfully simple, but we 
gather that many years of experiment were needed before it 
arrived at the position it now holds. The apparatus used 
consists essentially of a gun-metal cylinder, placed horizon- 
tally, and containing a tightly fitting piston, which can be 
forced forward by a ratchet and pawl arrangement acting on 
a screw through a set of change gearing. The cylinder is 
filled with lubricant, and the latter is pushed by the forward 
action of the piston into a series of jointed and other pipes, 
and thence to the various bearings. The change gearing is 
so arranged that at each step the speed, and hence the de- 
livery of lubricant, is divided by four. Generally speaking, 
there are four or five steps. If the first speed be represented 
by 1, the next step will give a speed of }, the next of #;, the 
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THE AXIOM LUBRICATION SYSTEM APPLIED TO A MARINE ENGINE 


can be made while the apparatus is at work. In addition to 
this, the number of ratchet teeth passed over by the pawl can 
be varied. In fact, we understand that a cylinder holding, 
say, 21b., which is one of the standard sizes, can be arranged 
to empty itself in times varying from 5 minutes to 500 hours. 
We have been informed that a cylinder has been made to 
deliver to a bearing just one ounce of lubricant in twenty- 
four hours, and to give a small and equal portion to the 
bearing at each revolution of the engine throughout that 
period. Independently of the foregoing, there is a hand 
wheel by which the piston can be screwed forward and the 
lubricant forced out at any desired speed. This quick 
delivery of the lubricant is called flushing, and is only neces- 
sary when there is a tendency to heating in any of the 
bearings. 

We were recently invited to make the voyage from London 
to Clacton-on-Sea in the Southwold Belle, a paddle-wheel 
vessel built and engined by Messrs. Denny Bros., of Dum- 
barton, the engines throughout being fitted with the Axiom 
system. The engines of this boat are triple-expansion, the 
cylinders being fixed and inclined. It is the custom to put 
one lubricating cylinder to each ‘‘engine,’’ and, since the 
engines of the Southwold Belle were triple, there were three 
such cylinders, each some 15in. long by 6in. in diameter. 
They each held about 2 lb. of lubricant, and the gearing was 
so arranged that about 1}]b. could be discharged from each 
during the round trip to Walton and back—Walton being 
just beyond Clacton. Each cylinder had a number of copper 
pipes running from it, the pipes leading to the crosshead, the 
slides, the big end and two main bearings, and each being 
provided with a regulating cock. It was explained to us that 
the lengths and diameters of these pipes were-so proportioned 
that they offered exactly the resistance required with a given 
pressure to permit of exactly the necessary amount of lubri- 
cant being forced into each separate bearing at each revolu- 
tion. As may be imagined, this was small, but the point 
insisted upon is that it should be regular in amount and just 
sufficient in quantity, and not more. To increase the 
amount does not, so we are informed, improve the running, 


next of j;, and the next of zz, and soon. These changes 





and, moreover, the grease, exuding from the bearings, gets 


thrown about. With everything going well and with the use 
of exactly the right quantity of lubricant, no splashing of 
grease should be observable at the end of a day’s run, starting 
with the engines quite clean. As a matter of fact, this ideal 
condition of affairs was not quite reached on the occasion 
when we made the trip on the Southwold Belle. There was, 
however, but little splashing, and the engines at the end of 
the run were much cleaner than would have been the case 
had oil been employed as the lubricant applied in the ordinary 
way. This fact leads up to one of the points claimed for this 
system of lubrication, namely, that fewer greasers are 
required during actual running, and the engines are kept 
clean more readily. As regards this point of saving in cost, we 
give the following figures and information, which have been 
supplied to us by the makers. 

They were embodied in a letter sent to them by the 
superintendent engineer of a well-known line of ocean-going 
long-distance steamers. A copy of the letter has been handed 
to us, and in it we find that, taking one vessel of the fleet, 
she would need 681 gallons of oil in a round journey of four 
months. 

£ as. d. 
681 gallons of oilat 1s. 6d. per gallon .. .. .. .. SL 1 6 
The actual consumption of lubricant was found to be— 
349 gallons of oilatis.éd. .. .. .. .. 63 
420 1b. of ““ Axiom ” grease at 9d. per Ib. .. 
4118 6 
Showing a saving as regards grease alune of .. 9 3 0 

It is, however, pointed out in th ‘etter that there are 
other considerations which must be taken into account when 
calculating the actual saving. Thus, on the boat in question 
there are only three greasers, instead of six, which would be 
required had oil lubrication alone been employed. 
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£ s, d. 
Three greasers at £5 per month for four months .. .. 60 0 0 
Their food at 1s. per man per day forfour months .. 18 0 0 
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Making a total saving per four months’ voyage of i @- as 8 


And this sum is that saved for one boat only. These figures 
are, as we have said, supplied by the superintendent engineer 
of a large line of ocean steamers, and can therefore be relied 
upon as accurate. This gentleman ends his letter to Messrs. 
Thompson with the following sentence :—‘‘ It must be borne 
in mind that the regularity of this system of greasing is 
much superior to the spontaneous greasing of the ordinary 
greaser, and therefore the machinery runs much smoother 
and is likely to last a deal longer, while the repairs for wear 
and tear must be minimised.”’ 

Another of the points on which stress is laid by the intro- 
ducers of the Axiom system is that by reason of the fact that 
the correct quantity of lubricant is supplied to each bearing, 
the wear and tear is much reduced, and that upkeep charges 
are reduced to a minimum. 

One of the details of the system which gave the most 
trouble in working out was thai of the joints in the piping 
carrying the lubricant. In some parts of the engine joints are 
not, of course, required, but in places like the crosshead and 
the big end, where there is reciprocating motion, a pipe 
capable of articulation becomes necessary. In the joint finally 
evolved, the lubricant is led through in a pipe, and there is 
only one small rubbing surface past which the lubricant has 
to travel. This is packed with an ordinary gland and stuffing- 
box. The main moving. part in each joint is distinct from 
the portion of the joint carrying the lubricant. We saw. no 
leakage at the pipe joints, and the only signs of lubricant 
were at the bearings. Here it oozed out slowly, and though 
the quantity of lubricant actually appeared to us to be in ex- 
cess of what it need have been—the greaser several times 
flushing the bearings when it did not seem necessary—yet as 
a fact it was small. It amounted, as nearly as we could 
calculate, to some 34 1b. to 4 lb. of lubricant for a 1600 horse- 


10 o'clock at night nearly continuously all the time, \e 
were informed that had these engines been run with jj 
lubrication it would have required at least eight gallons of oj 
to do the same work ; that two greasers per shift instead of 
one would have been needed; and that the engines woulq 
have been much dirtier at the end of the run than they 
actually were. 3 

We understand that with an oil lubricated boat it is the 
custom of this line to have a shore gang come on board to 
clean up as soon as the vessels get back after a day’s run 
whereas with the boats fitted with the Axiom system this js 
not done, and that thereby a saving is effected. 

The arrangement of the system as applied. to a marine 
engine and the general appearance of the joint are well shown 
in the accompanying illustrations, and will not need furthey 
description than that which has gone before. 








CEMENT SAMPLER. 


THOsE who have had anything to do with the taking of 
samples from large bodies of cement will be aware of the 
difficulty there is in obtaining samples which are truly repre- 
sentative. The work can be done—and done accurately —by 
the ordinary methods employed, but the labour is consider. 
able and the time required long. We were recently invited 
by Mr. Bertram Blount, of 76, York-street, Westminster, to 
visit his laboratory, and to see at work an ingenious apparatus 
which has been the outcome of an idea which suggested itself 
to one of Mr. Blount’s assistants, Mr. H. F. Knight. It is 
certainly simple, and has the advantage of being portable and 
of rendering the process of taking thoroughly representative 
samples of any given batch of cement much less arduous and 
as accurate—if not more so—than is possible by any of the 
methods at present employed. 

The apparatus consists first of a small iron pipe some gin, 
in bore, with one end closed and drawn to a point. The 
other end is open, and to it can be attached a length of rubber 
tubing. The pointed end of the pipe has a number of small 
holes pierced in it, and to take a sample this tube is thrust 
into the heap of cement. It may be pushed in at any angle 
from vertical downwards. The india-rubber tube above referred 
to is connected to a drum provided with an opening covered 
with a screwed cap, the whole being made air-tight. The 
apparatus is completed by means of an exhausting pump 
which may either be worked by hand or by a small motor. 
In the apparatus which we saw—the first which has heen 
made—an ordinary hand and foot pump was used. It was 
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CEMENT SAMPLING APPARATUS 


also connected to the drum by a length of rubber tubing. 
Each length of rubber tubing was provided with a screw slip, 
which could be made to nip the tubing so tightly that no air 
could get past. As we saw the apparatus tried, the heap of 
cement was represented by a vertical box, some Yin. square, 
and filled with cement to a depth of nearly 6ft. This Mr. 
Blount believes to be about the limit of depth to which the 
apparatus may be applied with success, but he informs us 
that a depth of 6ft. is ample for all practical purposes. 

The sampling was carried out as follows :—The iron pipe 
was plunged nearly to the bottom of the box of cement. The 
amount of cement which is forced through the small holes in 
the lower end of the pipe during this process is so small that 
it may be neglected. The clip on the rubber tube joining the 
sampling pipe with the drum was then screwed up. A man 
then worked the pump, and exhausted the drum until a 
vacuum equal to some 18in. or 20in. of mercury had been 
produced, when the clip on the tube between the drum and 
the pump was screwed up, so that any tendency to leakage 
through the pump valves might be counteracted. The drum 
had fitted to it a gauge, so that the amount of vacuum in it 
might be readily seen. The clip on the tube between the 
sampling pipe and the reservoir drum was then unscrewed, 
with the result that a certain amount of cement was drawn 
through the small holes in the sampling pipe, up through the 
latter, and then conveyed thence through the rubber tube 
to the reservoir. The whole process takes but a minute cr 
two, andthe amount drawn into the reservoir varies with the 
vacuum produced. With such a vacuum as we have alluded 
to several pounds of cement are drawn over at each operation. 
The sample may then be removed from the drum and kept 
separate, or a number of samples may be drawn in and the 
resulting mixture tested as a whole. The accompanying 
sketch will serve to explain the apparatus, and to show how 
really simple it is. Mr. Blount informs us that a full set of 
samples can be taken by its aid in half an hour. 








Tue Edinburgh Town Council have decided that a sum 
of £14,175 out of the profits upon the electric lighting accounts for 
the year now closed shall be placed to the credit of the electri 
lighting reserve fund, and that the balance of the said profits shal! 
be placed to the credit of the rates, under the third head of esti- 
mate—general improvements—and that the Acts of Council be 





power engine working from 9 o’clock in the morning to 


modified and altered accordingly. 
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Busch and Co., in Bautzen, is a four-wheeler, the wheels being 
close together and equipped with roller bearings. This tender 
carries about 100 kilos. of fuel and 270 litres of water, besides 
pressure and suction hose, engine pipe and couplings, torches, 
lubricating materials, &c., and a bicycle. Three seats are pro- 
vided, one for the cyclist, and two for a possible reinforcement of 
the men serving the fire engine. The total useful load of the 
tender amounts to about 1000 kilos. The water tank and fuel are 
placed in front, ‘.e., on the end towards the engine, and the water 
tank is connected by means of a short hose with the water box on 
the fireman’s platform of the engine. By this arrangement, the 
water of the tender is used up first, and thereby the weight of 
the tender is constantly decreased during the journey. For the 
same reason the coal is packed in small handy bags which the 
tiremen can easily pass from the tender to the firebox during the 
trip. When using liquid fuel, for instance, kerosene, &c., a second 
tank, similar to the water tank, would have to be placed on the 
tender. Only when the fuel on the tender is used up is the fireman 
allowed to burn the fuel carried on the engine itself. By using 
steam motor fire engines with attached tenders of the construction 
described, the present limit of 74 kiloms. for suburban assistance 
could easily be increased to 25 kiloms. and more. The great 
advantage resulting therefrom for the fire protection of small cities, 
towns, villages and country districts, which, heretofore, have not 
been ina position to avail themselves of the use of fire engines for 
large fires, for reasons easily to be explained, will be clear without 
any further explanation. At any rate, anyone who is familiar 
with fire-extinguishing matters in the country districts will admit 
that it is of the utmost importance in fighting a big fire there to 
have at hand within a comparatively short time a steam fire 
engine and other apparatus with men trained in the fire-extin- 
guishing service. 

It is, on the whole, according to my experience acquired in 
practice, the correct thing to send steam fire engines only in case 
of large fires in country districts. With these, all difficulties in 
regard to manning the hand-pumps disappear. When the fire 
engine can furnish water immediately, the result as regards extin- 
guishing is surprising ; but even if this is not possible, on account 
of the unfavourable situation of the water supply, the engine can 
pump the water over long distances to the hand-pressure engines 
stationed in the vicinity of the fire. 

[ believe I have demonstrated that it is readily possible to use 
steam motor tire engines with advantage for the protection of small 
towns, villages and country districts against damage caused by large 
fires, and now go over the subject briefly to outline the means 
necessary for the execution of the plan, the settlement of details 
being reserved for special conferences between the authorities and 
the interested communities, tire brigade officials, contractors, c. 

I would propose to station in those places, within a province 
which possess, an organised fire brigade, and which are not over 
50 kiloms. apart, one steam motor fire engine with tender. In this 
way, each one of these places would protect the country district 
within a radius of about 25 kiloms., and the location of these 
stations should be selected in such a manner that all the districts of a 
province would be equally protected. On the other hand, however, 
the distance between two stations could be less than 50 kiloms. 
if the local and other conditions should require it. Under this 
arrangement, for instance, in the province of Hanover thirty-two 
places would come under consideration, viz., Hanover, Harburg, 
Hildesheim, Liineburg, Celle, Stade, Nienburg a. W., Uelzen, 
Soltau, kc. These stations would necessarily have to be connected 
with each other, and the places situated within the district of 
protection would in turn have to be connected with the stations, 
by telephone or by telegraph—eventually by wireless telegraphy— 
and the requisition of the tire-extinguishing apparatus should only 
be allowed upon the special order of the proper authorities of the 
district concerned or of the commander at the scene of the fire. 
In the event of a large tire, and assuming the most unfavourable 
conditions, such an organisation of the extinguishing forces would 
make it possiLle within an hour to have the fire engine equipment 
on the spot. 

The objections which will probably be raised on the part of some 
members of the profession against the execution of this plan, viz., 
that in some places there will not be sufficient water for feeding a 
tire engine, that the engine will not always be able to stop at open 
water places, that it will not be possible to travel over bad roads 
with the heavy engines, that there might not be sufficient trained 
men.for operating the engines, that steam motor fire engines can- 
not be used in some sections owing to difficult elevation, &c., seem 
to be justified at the first glance, but, with the exception of the 
last objection, all these difficulties can be overcome by making 
arrangement according to the circumstances. 

An improvement in the water supply is not too difficult, for, as 
is well known, fire engines can act effectively over long distances. 
The construction also of standing places or platforms for fire 
engines alongside of open water does not offer peculiar difficulties. 
The roads do not become worse, for provinces and communities 
annually spend considerable sums on the improvement of streets 
and roads, and besides this, the manufacturers will in a short time 
succeed in constructing for the steam motor fire engine a wheel 
which will enable the engines to move along well even over bad 
roads—steam ploughs of very heavy weight travel over soft 
ground. 

Skilled men forthe manning of the engines, which, on the 
whole, are very simple, will doubtless be furnished by the factories, 
of which there will certainly be several in the neighbourhood of the 
proposed stations of the extinguishing apparatus. The last objec- 
tion regarding too great elevations cannot, of course, so easily be 
removed. In these cases it must be ascertained by trials whether 
the engines can get over the elevations, but a steam motor fire 
engine, with powerful motive machinery, can surmount a very con- 
siderable grade. Even where there may be some single cases in 
which the steam motor fire engine cannot be used, on account of 
too great elevations, this circumstance ought not to be of 
such a nature as to render doubtful the execution of the plan 
outlined. 

I now come to the most important feature of the plan, /.v., to 
the question of how the first cost of the fire-extinguishing apparatus 
is to be raised. 

In order to give an approximate idea in this respect I may, for 
instance, mention that for the province of Hanover about thirty- 
two steam motor fire engines, with tenders, would have to be pro- 
vided, and each such outfit, completely equipped and ready for 
immediate service, would ‘cost about M. 30,000, including all 
reserve parts, supplies, hose, &c. Hence the total cost for the 
supply of thirty-two such stations would amount to about 
M. 1,000,000. In my opinion, first-class factories would be pre- 
pared to contract for the equipment of entire provinces with com- 
plete steam motor fire engines and tenders, and accept compensa- 
tion therefor, without an immediate cash instalment. The first 
cost would have to be paid according to special agreement, under 
moderate conditions, by yearly instalments on the part of the 
province, the extended payments to bear interest. Otherwise, the 
provinces could negotiate loans for the amount required, and then 
amortise them or pay interest on them. For fixing the contribu- 
tions to be levied by the provinces on the communities interested 
it would perhaps be practical to make the assessment according to 
the value of the buildings to be protected or the number of 
inhabitants, and the same method could be adopted for raising the 
cost of serving and maintenance of the stations. Exact items 
cannot be given here, but it would doubtless be determined that 
the amounts in question, in case of a re-partition according to the 
— of the buildings or the number of the inhabitants, would be 
small, 

Finally, we have yet to take into consideration the fact that a 
great number of factories, works, and public and private insurance 
companies would doubtless be prepared to pay voluntarily larger 
contributions, The latter would perhaps also be ready to advance 
to the provinces out of their reserve funds, against moderate 
interest, the sums that would still be required and to agree toa 





long amortisation. Thus, the financial question could hardly 
present any difficulties that would hinder the execution of the plan 
proposed, 

Thus far goes my proposal. Who will execute it! It isa 
difficult problem, but cne that can be solved. In my opinion the 
proposal can only be executed when there are energetic men in 
every province who will, with the assistance of the authorities of 
the State and provinces, advocate the plan vigorously. | regret to 
state that at present only in some of the provinces are there a few 
such men, known as “‘ Fire-extinguishing Directors.” In most of 
the provinces this office does not exist, although it would be 
absolutely necessary for the successful organisation of the whole fire 
extinguishing servicein Prussia toappoint ‘* Fire-extinguishing Direc- 
tors” in all provinces, who would be subordinate tothe Ministry of the 
Interior. Only then could a uniform and substantial organisation 
of the fire-extinguishing service in Prussia be effected. Under 
these circumstances, I can only apply to those gentlemen who 
have an influence upon the organisation of the fire-extinguishing 
service in the provinces, nage them to take my proposal into 
consideration and, eventually, to make trials with the fire- 
extinguishing trains as described above. For such experiments 
certain manufacturers will, no doubt, be glad to place apparatus 
at the disposal of interested parties without an charge, and I am 
willing to give any advice or information regarding the execution 
of the experiments or the construction of the fire engine to be 
selected, on the basis of the experience which I have acquired in 
practice. If the experimerts produce favourable resu!ts, as I am 
confident they will, the plan as outlined above could eventually be 
gradually executed in all the provinces, and if these propositions 
succeed in arousing the interest of the public, and perhaps also 
that of the authorities of the State and the provinces, then much 
would be gained in advancing and improving the cx inditions of the 
fire-extinguishing service in Prussia. 








NAVAL ENGINEER APPOINTMENTS. 


—_ following appointments have been made at the Ad- 
miralty :— 

Engineer captains: J. M. C, Bennett, to the President, for 
service with admiral commanding Coastguard Reserves, and W. H, 
Bramsdon, to the Wildfire, for —— Reserve. 

Engineer commanders: J. Henwood, to the Orion, for 
Malta R.N. Reserve; S. G. itaddoce to the Pembroke, for the 
Warspite ; W. J. Maudling, to the Pembroke, for the Thunderer ; 
H. J. Rampling, to the Pembroke, for the Galatea; J. S. Watch, 
to the Fire Queen, for the Marathon. 

Engineer lieutenants: G. W. Murray, to the Aboukir; L. J. 
Watson, to the Doris ; L. M. Hobbs, to the President, as instructor 
of applied mechanics at R.N. College, Greenwich ; J. Maxwell, to 
the Hee additional, as second assistant to chief engineer, Devon- 
port ; C. J. Hawkes, to the Wildfire, for drawing-office, Sheerness ; 
Ww. Tesdin to the Excellent, for the Colossus, lent, temporary. 
W. W. Bills, to the Leander, for the Earnest ; F. J. Sutton, to the 
Egmont, for the Crane; E. W. Liversidge, ‘to the Ariadne, for 
Halifax-yard ; G. H. Stainton, to the Halcyon, for the Derwent ; 
C. Broadbent, to the Vivid, for the Magicienne. 

Engineer sub-lieutenants: A. E. Waters, to the Montagu; 
A. A. G. Martell, to the Excellent, for the Colossus, 

Engineer Commander F.. J. Moore has been placed on the retired 
list with the rank of engineer captain. 








THE EXTENSIVE ADOPTION OF WATER-SOFTENING PLANTS by 
the Union Pacific Railroad for locomotive boiler-feeding has been 
quite a success. There are thirty-six water-softening stations, 
with a total capacity of 3,000,000 gallons per day. It appears 
that the average monthly engine mileage shows an increase of 
27 per cent., and the decrease in repairs to locomotives per engine 
mile 34 per cent., says the Railroad Gazette. Washing out has 
been reduced 50 per cent. on all locomotives, with the exception 
of those engaged in one particular class of passenger service. 
The flue mileage of freight locomotives has been increased 150 to 
200 per cent., and of passenger locomotives 400 per cent., while 
the effectiveness of each pound of coal put into the fire-box has 
been enhanced 7} per cent. 

THE Roya INDIAN ENGINEERING COLLEGE, CoorERS HILL,— 
The following is a list of the candidates who have passed the 
entrance examination to the college held at Coopers Hill in July- 
August, 1904:—<A. A. Richardson, 1298; J. G. P. Cameron, 1246 ; 
E. P. Burke, 1214; P. H. Maflin, 1200; 8. B. Tyabji, 1095; 8. H. 
Bigsby, 1087; (. P. M. Harrison, 1064; D. T. Wells, 1056 ; 
Thomas Hare, 1055; A. Croad, 1054; W. N. ('artland, 1049; A. 
Woodhead, 1047; A. Brokenshaw, 1046; E. L. Manley, 1045; 
J. O. Rennie, 986 ; W. F. Byrnes, 976; F. A. Farquharson, 941 ; 
Francis Hare, 930; J. L. Sale, 925: C. B. Connell, 879; F. M. 
Dowley, 874; J. R. Troup, 867 ; J. H. Sullivan, 852; F. M. Wain- 
wright, 838; A. E. York, 835; J. G. Powell, 828 ; a B. Dresser, 
823; J. D. Jackson, 812; M. C. Chalart, ’802 ; "N N. N. Padgett 
and F. J. Von Bock, 768; J. W. C. Coates and W. A. W. Ford, 
748; C. A. Wythes, 729. 

LEEDS ASSOCIATION OF ENGINEERS: VisIT TO THE LUNDON AND 
NortTH-WESTERN WORKS AT CREWE. -—-The members of the Leeds 
Association of Engineers, by permission of Mr. G. Whale, visited 
on August 3rd the London and North-Western Railway Company's 
Locomotive Works. These works, established at Crewe in 1843, con- 
stitute the largest railway works in the world, giving employment to 
8000 persons. They oceupy 137 acres of ground, including a covered 
area of 48 acres. The visitors, with their president, Mr. G. R. 
Goldsack, were cordially received, and members of the staff 
accompanied them through the various departments. Of the many 
features of interest, it may be mentioned that in the Siemens- 
Martin house, turning out 50,000 tons of steel yearly, were seen 
seven 25-ton and two 35-ton melting furnaces, the gas for these 
and other furnaces being provided by 58 Wilson producers. The 
boiler shop is of large dimensions, about 200 new boilers being 
made annually, besides the necessary repairs to the 3000 engines 
owned by the company. Since the introduction of steel boilers at 
Crewe, in 1872, not one case of rupture has occurred. In the nut 
and bolt shop it was very interesting to see a plain heated bar fed 
in at one end of a machine and the nuts and bolts coming out at 
the other. The tender shop, for size one of the finest on the ground, 
is 530ft. long and 121ft. wide. Tenders varying in capacity from 
1800 to 2500 gallons are fitted with Ramsbottom’s ‘‘ pick-up” ap- 
paratus for taking up water from troughs whilst running. The 
immense fitting shop, containing 360 machine tools, presented a 
remarkably busyappearance. The visitors passed through nineerect- 
ing shops, where engines were seen undergoing Py omey and in process 
of construction. The total number constructed here to the present 
time is 4500, and among the notable engines built may be mentioned 
the ‘‘ Charles Dickens,” 6ft. 6in., four-coupled, which ran 1,000,000 
miles in 9 years 219 days, and on August 5th, 1902, completed 
2,000,000 miles. The annual value of work done in the various 
shops i is £864,000. Thecompanyhas built 845 workmen’s cottages, 
and supplies gas and water to the whole of Crewe. There are 86 
million passengers carried annually by the London and North- 


Western Railway Company, and 454 million tons of goods. The |. 


annual mileage of engines is 72,551,334. Thus their total perform- 
ance equals a journey to the sun in fifteen months, tothe moon in 
twenty-nine hours, and round the globe in three hours, The 
number of miles operated on is 2950 ; 1,688,864 tons of coal being 
consumed annually by the engines. The directors have had an 
electrical engineering laboratory fitted up at the Mechanics’ Insti- 
tute, and one afternoon each week is set apart for the instruction 
of such of the employés as have shown aptitude for the work. 
Luncheon was provided for the party at the North-Western 
Hotel. 





WILLIAM ADAMS. 


By the death on the 7th inst. of Mr. William Adams the 
world has lost another of the older school of engineers. My. 
Adams was 81 at the time of his death and he had retireq 
from active life for several years. He filled at different times 
the responsible post of locomotive superintendent to the Nort}, 
London, the Great Eastern, and the London and South. 
Western railways, and we do not think that we claim: toy 
much for him when we say that he was the first locomotiy. 
superintendent in the world who realised the conditions wider 
which suburban railway traffic would have to be conducted, 
and provided for it accordingly. The outside-cylinder tank 
engines which he designed for the North London Railway 
may be regarded as the progenitors of the the tank locomo. 
tive, each group more powerful than the last, which are 
employed in every large city at this side of the Atlantic jn 
the conduct of suburban traffic. 

Mr. Adams, when his school education was completed, was 
engaged for two years in Mr. Vignoles’ office. Subseque utly 
he served a regular apprenticeship with Messrs. Miller and 
Ravenhill, on the Thames. His apprenticeship over, he 
found employment with the English firm of Taylor and 
Company, of Marseilles, engine builders. Thence he entered 
the Sardinian Navy as a marine engineer. We next find 
him employed by Mr. H. Martin, M. Inst. C.E. on various 
works, and at the age of thirty-one he was appointed loco. 
motive superintendent of the North London Railway. After 
19 years’ service on that line he became locomotive superin. 
tendent of the Great Eastern Railway until 1878, when he 
succeeded Mr. Beattie as locomotive superintendent of the 
London and South-Western Railway, a post which he held 
until he retired in 1896 from active live. 

He was one of the first British eres to recognise th 
value of the bogie; and the North London Railway having 
curves with a radius as small as four chains, he invented and 
used the now well-known traversing bogie. It was illustrated 
in THE ENGINEER for January 12th, 1866. Across the centre 
of the bogie frame a stout, flat girder is fixed, on the top of 
this rests a casting which can slide on it. The upper 
surface of this casting is channelled circumferentially 
and in the channel is placed a heavy india-rubber 
ring. The flat girder is slotted in the middle to 
permit this casting to traverse each way about fin. 
from the centre. The bogie pin is secured to the engine, 
and passes through a channelled casting, the counterpart of 
that resting on the bogie. The india-rubber ring before 
mentioned is compressed between the two and deadens shock. 
The engine is carried on three points, namely, the bogie centre 
and the centres of two compensating levers between the 
driving wheels. The advantages possessed by this bogie were 
so great that it became an immediate success on the North 
London Railway, where, indeed, many of the Adams engines 
are still at work. He found that considerable difficulty was 
encountered in preventing outside cylinders from getting 
loose, and he devised an arrangement by which the 
valve -boxes passing through the side frames constituted 
parts of hollow girders, so that the side frames were 
spared twisting stresses, the two cylinders virtually be- 
coming one. In 1866 he brought out a standard inside 
cylinder engine for the North London Railway, and we illus- 
trated that engine in our impression for March 2nd, 1866. 
The article accompanying this illustration may be read with 
peculiar interest now. The passenger coaches weighed empty 
only 74 tons each, and carried fifty passengers second class 
and thirty-two first class) Mr. Adams was, so far as we 
know, the first man out of America to employ a pressure of 
160 1b. in regular railway practice, and his action was 
deemed by many persons as fraught with danger and 
altogether too audacious. 

At a subsequent period he turned his attention to draught, 
and introduced the vortex blast pipe, which met with con- 
siderable favour. 

In the introduction of minor details which would add to 
the efficiency or economy of a locomotive he was inde- 
fatigable. Those who knew him best will most regret him. 
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PLANING AND GLASS-PAPERING 
MACHINE. 


THE machine illustrated above has been designed for finish- 
ing panels and framed-up work for high-class cabinet-making 
and joinery of all sorts. The wood is first planed by a spiral 
cutter, and then finished by two sandpapering drums, one 
faced with a medium, the other with fine sandpaper. These 
drvms revolve in opposite directions, and it is claimed that a 
far better surface is thereby produced. The work is placed 
upon a level and true table, and all chips and dust are carried 
away by a fan and hood, as shown in the accompanying 
sketch. The hoods are easily removable, so that easy 
access is given to the spindle and drums. The main 
frame of the machine is a single, strong casting. The timber 
is fed through by three rollers, the first fluted, the second 
rlain, and the third or taking-out roller india-rubber 
covered. They are driven by spur wheels, and chain gear, 

















ARRANGEMENT OF DUST-REMOVERS 


an the pressure is applied by springs. The planing spindle 
ruis in phosphor bronze bearings, with grease lubrication. 
The glass-papering drums have a flexible cork bed truly 
turned, with improved tightening arrangements. The drums 
are readily adjustable vertically, and they have a steady 
oscillating movement. A revolving brush placed between the 
drums removes the dust from the first, and another brush 
cleans up the work as it comes from the machine, leaving it 
in condition for painting or varnishing. Adjustable spring- 
mounted pressure bars are situated close to each side of the 
planing spindle to hold the work firmly, and somewhat 
similar arrangements are also provided with each drum, so 
that short work may be dealt with. The table is raised quite 
truly by a screw connected by chain to a hand-wheel with an 
index. Wood from any thickness up to 6in. may be sur- 
faced. A special grinding gear is necessary for the spiral 
cutters. It is attached to the table, and hence grinds the 
knives accurately in position. Five sizes of the machine 
are made, the smallest taking 24in., the largest 48in. 
The makers are John Pickles and Son, Hebden Bridge, 








ELECTRIC TRAMWAYS IN NORTH LONDON. 


Last week the Metropolitan Electric Tramways, Limited, 
opened for public service the first section of a complete 
scheme of tramways in the northern suburbs, terminating at 
Finsbury Park. The reconstructed line, which is about four 
route or eight track miles long, is laid from Finsbury Park 
along Seven Sisters’-road to Tottenham High-road. At 
Manor House it branches off to Wood Green, through Green- 
lanes. The traffic on this line has for some years past been 
very heavy, and in 1903 as many as 14,000,000 passengers 
were carried on the company’s tramways in the district. 

A close alliance exis's between this company and the North 
Metropolitan Tramways Company, which leases from the 


London County Council the system within the county. 
Junctions are effected at several points with the new lines, 
and other feeders for the cars will be the Great Northern 
ii and the Great Northern and City Tube at Finsbury 
Park. 

The whole of the system has been constructed as a double 
line, which has in some cases necessitated the widening of 
the thoroughfares through which the lines pass; it has also 
been necessary to lower the roadway under three bridges in 
order to obtain headroom for the large cars. The company 
let the contract for the track to Messrs. Dick, Kerr and Co. 
The special track work was supplied by Hadfield’s 
Steel Foundry Company. The points are 12ft. in length, and 
made of the Era manganese steel. The rails are made in 
45ft. lengths, the width of the groove being 14in. and its 
depth 14in. The weight is 101 1b. per yard. The fish-plates 
are 2ft. long, and weigh 47 lb. per pair, and the tie bars are 
din, by gin.; th sole plates are 24in. by Sin. by Zin.; there 
are no special anchor or other 
jeints used. The rails are ross- 
bonded at every 100 yards. The 
bonds, which are of the Neptune 
type, were supplied by Messrs. 
W. F. Dennis and Co. Two bonds 
are fitted at each joint. For the 
special work plastic bonds, sup- 
plied by Messrs. R. W. Blakwell 
and Co., have been used. The 
paving is mostly hard or soft wood 
blocks set on 6in. concrete, but in 
some places granite setts have 
been used. 

The overhead equipment 
partly centre pole and partly side 
pole, with span wire. The poles 
in both cases are 25ft. above 
ground, and are constructed in 
three sections jointed in the usual 
manner; their weights are re- 
spectively 840 lb., 1050 lb., and 
1200 lb., according to the stress 
they carry. The trolley wire is 
made of hard drawn copper, 
*409in. in diameter. The span 
and guard wires are of stranded 
steel, galvanised, composed of j’5 
and j S.W.G. The guard wires 
are earthed at every fifth pole by 
being bonded to the rail. The frogs are of the mechanical 
and fixed trailing types. The line is divided up into half- 
mile sections, the section boxes being fitted with switch 
fuses, choking coils, lightning arresters, test wire and tele- 
phone terminals. The feeders for the overhead lines are of 
the vulcanised bitumen type laid in wood troughing. 

The company’s first order for cars is for 150 double-deck 
cars—capable of seating from 68 to 74 passengers—the con- 
tract being let to the Brush Company. These cars are of two 
types, a3 follows :— 


1s 














Outside length. Over platform. Width overtop. 
Type A 21ft. 11jin. 35ft Shin. 6ft. 10in. 
TypeB 2ift. 32ft. 6in, 6ft. 9in. 

All the cars are mounted on maximum traction trucks. 
The controllers are of the British Thomson-Houston Com- 
pany’s B18 type, whilst the motors are the GE58 type of 
the same company. There are two brakes, the ordinary 
hand brake and the electric rheostatic. The lifeguards are 
of the Tidswell and Wilson and Bennett types. 

The car sheds are situated at Edmonton, Manor Louse, 
and Wood Green, having been taken over from the North 
Metropolitan Tramways Company. The sheds at Edmonton 
and Wood Green have had to be enlarged to suit the new 
system, and the roofs raised to accommodate the large cars. 

The Brimsdown power station is situated on the bank of 
the Lea navigation near the main line of the Great Eastern 
Railway. A dock has been constructed to accommodate two 
barges of an ordinary size, whence fuel can be conveyed 
into the coal bunkers by means of an electric crane. 

The power-station buildings consist of brickwork and steel, 
and are designed to accommodate more machinery and plant 
when it is required. The chimney stack, which is 125ft. 
high, is made of steel and lined throughout with fire- 
brick. The plant consists of six hand-fired Babcock 
and Wilcox boilers, ‘each evaporating 15,000 lb. of water 
per hour. ‘There are three generating sets, each set 
comprismg turbines. made by Messrs. Chas. A. Parsons and 
Co., and alternators, each of 1000 kilowatts capacity. These 
generators are three-phase, fifty-cycle, 10,000 volts, at 1500 


revolutions per minute. The condensers are supplied by 
the Mirrlees Watson Company, Limited, and are capable 
of dealing with 25,0001b. of steam per hour. There are also 
two steam exciters, each of 100 kilowatts, and two of 50 kilo. 
watts each. Also there are three feed pumps, each capable 
of delivering 4000 gallons of water per hour, of the type made 
by Messrs. J. P. Hall and Co. There are four sub-stations 
situated at Edmonton, Wood Green, Finchley, and Hendon, 
The first three are connected to the Brimsdown power station 
by means of high-tension cables laid in duplicate. Thee 
cables are lead cover and paper insulated, and are laid soliq 
with bitumen ; they consist of three cores, each core being of 
0°1 square inch section. The high-tension current of 10,000 
volts is converted by rotary converters into continuoys 
current at 550 volts, at which pressure it is sent out on to the 
overhead wires. 

The plant at each sub-station consists of the following 
details : — 250-kilowatt rotaries with induction motors 
92-kilowatt transformers, reactances, track boosters, high 
and low-tension switch-boards, and watt meters, except at 
Edmonton, where 100-kilowatt rotaries are erected. The 
whole work has been designed and carried out by the chicf 
engineer to the company, Mr. Arthur Henry Pott. 





THE JUNIOR INSTITUTION OF ENGINEERS.—The summer meet. 
ing of the Junior Institution of Engineers is this year to be held in 
Germany, Diisseldorf being the first stopping place. Here at the 
townhall to-morrow the members are to be welcomed by the Burgo. 
master, and the Society of Architects and Engineers of Diisseldorf, 
The exhibition will be visited, and on Monday there will be ay 
excursion to Oberhausen to view the works of the Gutehoffnungs. 
hutte—blast furnaces, steel works, &c. The Benrather Crane 
Works will also beseen. On Tuesday the Elberfeld-Barmen mono. 
rail suspended railway is to be inspected in the morning, and jy 
the afternoon the members proceed to Hanover for the purpose of 
visiting on the following day Messrs. Kirting Brothers’ works, the 
Hanover Engine Works, and the works of the Westinghouse 
Brake Company. Thursday morning will be spent at Hanover, 
and in the afternoon Berlin will be reached. Here on Friday the 
Overhead and Underground Railway will be seen, including car 
sheds, generating station, &c , also the Charlottenburg Electrica] 
Engineering Works of Messrs. Siemens and Halske. Saturday, 
August 20th, will be spent in visiting the Mariendorf Works of 
the Imperial Continental Gas Association, and the Royal Technica] 
High School at Charlottenburg. The members leave Berlin on the 
Monday for Leipsig, remaining there till Wednesday, when they go 
on to Frankfurt-on-Main to visit on Thursday and Friday, by in- 
vitation of Mr. W. H. Lindley, M. Inst. C.E., the municipal works, 
with an excursion to Homburg. On Saturday, August 27th, the 
return journey to England will be made to include the Rhine from 
Brebrich to Bonn. 

THE BATCHELLOR PNEUMATIC DESPATCH SYSTEM.—On Thursday, 
the 28th ult., a demonstration of the working of the above-named 
system with a full-sized apparatus was given at Ranelagh Lodge, 
High-street, Fulham. Although new to this country, the Batchellor 
apparatus is in actual use in the United States, where the Govern. 
ment have a single line from New York post-office to the Grand 
Central station, a distance of four miles. It has also been adopted, 
we understand, in Brooklyn, Philadelphia, and Boston. A scheme 
is on foot, and a Bill is about to be promoted in Parliament, to 
provide London with a very ambitious system of pneumatic dis- 
patch tubes based on the same principles, but with 12in. pipes 
instead of 8in. as used in America. It is said that a first section 
of 95 miles of double tubing laid below the surface of the streets 
and equipped with power plant, collection and delivery stations, 
and all accessories, will involve an expenditure of about £3,000,000, 
The plant shown at Ranelagh Lodge was generally similar to that 
in use in America, and comprised an electrically-driven air com- 
pressor, storage cylinder, and an ingenious transmitting and 
receiving apparatus, and about 1000ft. of Sin. piping with 
numerous bends. The pressure employed to send the loaded 
carriers round this circuit in about six seconds was only about 
one pound per square inch. The carriers consist of a cylindrical 
shell of thin steel with special bearing rings and hinged lid which 
cannot become unfastened during transit. A continuous flow of 
air is provided, and the transmitter is an appliance in which the 
carrier can be placed, and by pulling a lever is brought into line 
with the tube, being exposed to the air pressure which propels 
it forward. The receivers are designed to reduce the momentum 
of the carrier before these are brought to a standstill, this being 
effected by a clever combination of sluice gate and valve acting 
automatically. The receivers are of two patterns, one for terminal 
and the other for intermediate stations. The latter are con- 
structed so that the carriers intended for the intermediate stations 
only will be discharged there. The demonstration at Fulham was 
witnessed by a number of interested people, and appeared to be 
quite successful. In addition to the transmission of articles of 
commerce, live animals and birds were enclosed in the carriers and 
were caused to complete the circuit, without any apparent dis- 
comfort or injury. 

REVERSING GEAR OF LOCOMOTIVES.—Most of those who took 
part in the discussion of the advisability of using screw reverse 
mechanism for large modern locomotives, at the last Master 
Mechanics’ Convention, says the MRutlroad (azette, did not 
believe that the screw mechanism was practicable. (Quick 
reverse being a vital consideration, it was held that the screw 
reverse mechanism could not be made to meet the reyuire- 
ments. The two principal advantages of the screw mechanism 





are —tirst, the possibility of obtaining any rate of expansion; 
and secondly, the ease with which the valve mechanism can 
be moved. ‘The principal objection to its use is that the engine 
cannot be reversed quickly. Its use would probably cause con- 
fusion in case of emergency, because American enginemen have 
been trained to use the lever reverse mechanism. For switching 
service, screw mechanism would never be favourably considered. 
Furthermore, all freight locomotives have considerable switching 
todo on the road, and even passenger engines are frequently 
pressed into such service, Although power brakes enable quick 
stops to be made without using the reverse lever, certain kinds of 
flying switches, ‘‘ spotting” the engines at coal and water stations 
and on turntables, &c., require work with the reverse lever. With 
a screw mechanism many of these operations would be difficult, 
while, at best, considerable loss of time would occur. The best 
solution of this problem, especially since valve mechanisms have 
become more and more unwieldy, would be some power device for 
moving the lever quickly and positively. A good many devices of 
this sort have been designed, but none have been generally used 
because of inherent defects, so that the hand operation of the 
reverse lever has remained the preferred method, The device on 
the Mallet compound, built for the Baltimore and Ohio, is simple 
in design and positive and effective in action. An air or steam 
cylinder, placed tandem of an oil cylinder, is used, the oil serving 
to govern and retard the motion. This principle is not new, but 
the present application is such as to give very satisfactory results. 
A complete reversal from the front to the back corner of the 
quadrant can be made quickly and without exertion on the part of 
the engineman. The reverse lever is a good iftdicator to the engine- 
man of the condition of the valves of the locomotive. By unlatch- 
ing the lever he can tell if the valves are sticking. We «re 
surprised to find that our contemporary does not know that power 
reversing gear has been in regular use on English railways for 
many years. We may cite Stroudley’s compressed air gear on the 
London and Brighton ‘Railway and Drummond’s steam gear «0 
the London and South-Western and South-Eastern railways as 





examples, 
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ADHESION OF TIMBER PILES TO 


CONCRETE. 


Tun use of timber planking to form platforms, floors, and 
level bases on the top of foundation piles to receive the lower 


part of the superincumbent structure, has been nearly alto- 
gether superseded by the employment of concrete. A 
technical committee, appointed in connection with the con- 
struction of the canal from Brussels to Rupel, and generally 
with the maritime installations of the country, has recently 
ordered some experiments to be carried out in relation to the 
subject of our article of a novel and interesting character. 
It is obvious that the value and superiority of the modern 
method will, in the main, depend upon the solidity and 
consistency of the attachment or bond between the pile and 
the concrete, or, in other words, upon the degree of resistance 
exerted against the slipping and sliding of the former upon 
the latter. It was premised that the experiments should be 
of a direct nature, and should conform to the actual condi- 
tions obtaining in practice, as closely as circumstances would 



































permit. All the test specimens, unless when otherwise specified, 
were made in cylindrical moulds of wrought iron with a 
constant diameter of 2ft., but varying in heights, which were 
respectively 1ft. din., 1ft. 8in., 2ft., and 2ft. Sin. Short 
lengths of piles, a little longer than the iron cylinders, were 
placed in the centre of the moulds, and maintained perfectly 
vertical in a line with their axes. The concrete was deposited 
in successive layers, reduced by heavy ramming to a thick- 
ness of 4‘8in. Each piece of pile was sawn upon the upper 
and lower faces normal to the ends of the cylinders. 

Rhine gravel, Rupel sand of a rather coarse description, 
and Portland cement composed the concrete. A proportion 
of one part of cement to three of sand gave a mortar which, 
with 8 per cent. of water, possessed a maximum tensile 
strength of 3221b. to the square inch and a maximum com- 
pressive strength of 32831b. The materials were mixed dry 
and the water added, and the whole was then turned over 
with the shovel, so as to cause the mixture to become as 
homogeneous as possible. Asa rule, the piles were stripped 
of their bark after lying in water for twenty-four to forty- 
cight hours, and all the specimens were allowed to remain 
three days in the workshop after their manufacture. When 
removed they were immersed in water for the space of three 
months, at a temperature of 60 deg. Fah. Three particular 
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Fig. 4 


cases were especially investigated. The first was in relation 
to thesliding of a pile in a mass of concrete, that is to say, liter- 
ally embedded in a matrix of that material ; the second included 
the first case, but the pile was furnished with a couple of 
peculiarly-shaped angle irons, fastened to it by screws ; and 
the third had for its object the determination of the resist- 
ance developed by piles when passing through a concrete 
platform which covers them up. In all the experiments the 
greatest care was taken that the force which separated the 
pile from the concrete should fulfil two conditions. It should 
be exerted along the axis of the pile, and normally with 
respect to the bottom of the cylinder. 

The test specimens, made in the manner already 
described—Fig. 1—were placed in a Kirkaldy machine, 
adjusted for determining and recording stresses of com- 
pression. In the figure the arrows indicate the direction 
and location of the external forces acting upon the speci- 
men. They are so arranged that the conoidal form of the 
pile does not interfere with the action of the force tending 
to cause it to slide in the concrete. It is only the more or 
less roughness of the surface of the pile which can effect the 
adhesion of it to the concrete. In the majority of the tests 
the Specimens were experimented upon with the iron cylinder 
in which they were made, but in some instances these 
envelopes were removed previously to the trial. Twelve 
experiments, of which four were conducted with decorticated 





Fig. 2 
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piles, established the following results, which consequently 
may rank as trustworthy data for practical operations of this 
nature. 

The tangential stresses, taken as a whole, which resist the 
tendency of the piles to slide, may be regarded as’ propor- 
tional to the surface of adhesion. Secondly, the stresses 
normal to the surface of adhesion which are developed in 
this class of experiments are so small that they may be con- 
sidered as negligible quantities; In every instance the piles 
separated from the mass of concrete without rupturing 
it. Since the behaviour of the specimens, denuded of their 
metallic casings, was precisely similar to that of the others 
enclosed in them, it may be concluded that the same laws 
apply with equal fidelity to the whole of these dozen trials. 
Taking the mean of the whole twelve loads, causing the piles 
to slide, it amounts to 64°5 1b. per square inch of the surface 
of the pile in contact with the concrete. 

In order to ascertain what amount of action might be 
exerted, owing to the coning of the piles, the same specimens 
used in the former experiments were again availed of. They 
were inverted, and disposed—as in Fig. 2—so as to reverse 








Fig. 3 


the sense of the stresses, which had previously caused the 
piles to slide. As it was not possible to employ untried speci- 
mens with this altered condition of the stresses, the results 
obtained are certainly below those which would have attended 
tests made upon specimens which had not been previously 
utilised, and subjected to alterations of form. All the piles 
were to some extent knotty, and had differently affected the 
conoidal surface of the concrete in which they were em- 
bedded in their first trial. To this cause is no doubt due 
certain anomalies occurring in the second. It should also be 
observed that the samples deprived of their iron casing were 
all broken into three nearly equal parts, as shown in Fig. 3. 
Under these conditions the explanation of the triple rupture 
is not difficult. The loads, in effecting the separation of the 
timber and the concrete, called into play stresses of a normal 
character, which for want of any resistance, in the absence 
of the metallic cylinder, were not equilibrated, and so brought 
about the fracture of the mass. It is for the same reason 
that the unit loads obtained were found to be less than those 
accompanying the trials of the specimens which had kept on 
their iron jackets. 

It appears that the specimens which have undergone the 
tests already described were manufactured with especial care— 
in fact, with a great deal more than is usually bestowed upon 
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similar operations in actual working practice. A question here 
presents itself. What results might be reasonably expected 
to be obtained when considerably less care was exercised in 
the preparation of the proof samples, and in what manner, 
and to what extent, would a poor concrete affect the issue ? 
A couple of series of experiments were carried out with the 
express object of solving this problem. In the first, instead 
of employing iron cylindrical moulds, which permit of the 
concrete being rendered exceedingly compact by strong 
and judicious ramming, common wooden plank boxes were 
used for the purpose. They were loosely nailed together, so 
that they yielded readily, by a small amount, to the 
pressure produced by a very slight ramming of the 
concrete. The second series was conducted under rather 
defective conditions, accentuated by substituting a poor in 
the place of a rich concrete. Not one of the specimens 
belonging to these two series was immersed in water. They 
were simply left for three months in a shed, in a temperature 
varying from 41 deg. to 82 deg., and were all of a prismatic 
and not of a cylindrical form. The forces were applied as in 
Fig. 1. All the specimens in these series slid in the concrete 
without breaking it, and the wooden boxes were removed 
before the testing took place. Each series included six trials, 
and the mean pressure per square inch causing the sliding of 


an important part the quality of the concrete plays in the 
resistance tending to oppose the separation of the pile from 
the mass of concrete surrounding it. The resistance of the 
concrete to the sliding movement varies with the condition 
of the piles themselves, whether smooth or knotty. 

A couple of experiments were also undertaken in order to 
ascertain to what extent the bark affected the cohesion 
between the piles and the concrete. The latter material was 
ofa very superior quality, carefully rammed in the iron 
cylinders, and subjected to immersion in water for the same 
period and to the same temperature as the first tests carried 
out. The mean result per square inch was 41 1b., and the 
piles slid inside the bark, which adhered to the conerete. A 
repetition of the trials—Figs. 1 and 2—was made for the 
purpose of determining what additional resistance, if any, 
was obtained by arming the piles with a pair of iron straps 
screwed on to them, as shown in Figs. 4 and 5. The mean 
resistance of the twelve tests was 721b. to the square inch, 
the piles being -decor‘icated, and some of the specimens 
deprived of their metallic protection. With the exception of 
two, all the piles detached themselves from the mass sur- 
rounding them without breaking the concrete. As might be 
expected, it was the yielding of the screws which limited the 
resistance to sliding, which was, nevertheless, increased to 
14 per cent. over and above the results attending the testing 
of unarmoured piles. There is no doubt that by increasing 
the number of angle straps a corresponding, though not 
directly proportional: increment in .the percentage would 
be obtained. These tests, as in’ former trials, were 
carried out in duplicate, with the disposition — that 
is, the sense—of the forces reversed. Those in the direc- 
tion seen in Fig. 5 gave a resistance of 901b. to the 
square inch under the same conditions. It was found that 
the iron straps very much damaged the surface of 
adhesion of the specimens, so that the effect of the taper of 
the piles was slightly appreciable. In the experiments made 
on unarmoured piles the mean resistance due to this cause 
amounted to 100 lb. per square inch, whereas 93 lb. was the 
maximum in the present instance. 

The last series of tests was devoted to a study of the resist- 
ance of concrete to penetration by piles. Twelve proof 
specimens were prepared in iron moulds composed of the best 
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concrete. All the piles were barked, and the upper end of 
them—Fig. 6—cut to the shape of a truncated cone with a 
constant height, h, equal to 6in. In the testing of each 
sample a wooden cap, having a minimum diameter of 14in., 
was inserted between the platform of the machine and the 
bottom of the cylinder, which is above the truncated end of 
the pile. Some of the trials were performed upon specimens 
with their iron casings, and some upon those without them. 
In those of the former class the penetrating force detached a 
conically-shaped block, C—Fig. 6—of concrete, while all those 
belonging to the latter class were broken into three pieces, 
as seen in Fig. 3. The average load sustained for the twelve 
proofs was 53°52 tons. It should be observed that the maxi- 
mum loads sustained would have been relatively greater if 
the cap A—Fig. 6—had not been interposed between the 
machine and the cylinder, and that the two had remained in 
contact. As it happened, the hollow space left by the inner 
cylinder of the cap, allowed the thrust of the pile to lift up 
the small cone of concrete resting upon it. It is quite 
apparent that the conditions would be much more favourable 
in actual practice when the concrete is completely covered 
by that part of the superstructure resting upon it, and the 
whole can be regarded en bloc. The great discrepancy dis- 
played with regard to the respective loads borne in the two 
classes of tests, those upon iron-cased specimens, and those 
upon unbound examples, should be noticed more particularly. 
In the case of the first the mean load sustained amounted to 
64 tons, and in the second to but 35 tons, or nearly 45 per 
cent. only of the other. The cause of the difference is not 
difficult of explanation. When the encased proof samples 
are operated upon, the stresses normal to the axis of the piles 
are equilibrated by the iron sheeting with which they are 
provided, but in those without this protection the stresses 
referred to, cause the concrete block to break in pieces before 
the push of the pile can raise the conical portion out of the 
way. Practically in actual work the whole mass of concrete 
surrounding the piles acts in the main as the equilibrating 
agent. 

ot may, therefore, from the facts before us, be safely 
assumed that in all instances in which timber platforms and 
gridirons are replaced by concrete filling, burying the heads 
of the piles, the tangential adhering force may be taken equal 
to 57 1b. per square inch of the enclosed-surface after a period 
of three months. Provided also that the concrete be of the 
first quality, and soundly and substantially rammed, and the 
piles barked. Should this material be of a poor description, 
and insufficiently consolidated, the adherence will be reduced 
to 241b. after the same time limit. These figures are a few 
pounds less if the piles are not decorticated. Whenever, 





the piles was 57 Ib. in those of the first, and 25 lb. in those of 
the second.. A comparison of these results points out what 





according to the direction of the forces acting on the piles 
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their conoidal form exerts a compression on the enveloping 
mass of concrete, the sliding resistance may be considered to 
be double; and increased to 15 per cent. when the piles are 
reinforced by angle straps, as seen in Figs.3 and 4. It was 
ascertained in the experiments upon the resistance of concrete 
overlying the heads of piles to their displacement that under 
conditions very unfavourable to that material the charges 
supported were considerably in excess of 24°5 tons, the usual 
load for an ordinary timber pile. 

The execution of the experiments was entrusted to M. E. 
Roussel, official director of the Belgian State Railways, who 
published an account of them in the ‘‘ Annales des Travaux 
Publics de Belgique ”’ for April last, to which we are indebted 
for our information upon the subject. 








LEGAL INTELLIGENCE. 


PereR PILKINGTON, LiMiTED, v. B. and S, Massy. 


ON Wednesday, July 27th, in the Court of Appeal, before Lord 
Justice VAUGHAN WILLIAMS, Lord Justice Romer, and Lord 
Justice CozENS-Harpy, the case of Peter Pilkington, Limited, v. 
B. and S. Massey, was heard, and the decision of Mr. Justice 
KEKEWICH—who gave judgment for the plaintiffs in April last— 
was reversed. Mr. T, TERRELL, K.C., Mr. P.O. LAWRENCE, K.C., 
and Mr. A. J. WALTER were counsel for the plaintiffs, and the 
defendants were represented by Mr. J. FLETCHER MouLton, K.C., 
Mr. Cripps, K.C., and Mr. GorDoN. The action was for the in- 
fringement of the patent granted to Thomas Jameson—No. 15,212 
of 1894—for ‘‘ atmospheric or power hammers,” and the plaintiffs’ 
case was that the defendants, by constructing and _ selling 
hammers which it was admitted were made according to Massey’s 
patent — No. 14,022 of 1900—had infringed their rights 
under Jameson’s patent. The defendants denied infringement, 
and also pleaded that Jameson’s patent was invalid by reason 
of anticipation by Carr, Dawes, Walton, Husband, Manson, 
Glaser, Imray, and Broadbent. Inutility and defective specifica- 
tion was also pleaded. The specification for letters patent for 
‘*Tmprovements in atmospheric or power hammers” ended with 
five claims, the first being as follows:—‘‘In an atmospheric 
hammer, arranging the closed ends of the hammer and air pump 
cylinders in proximity to each other, and directly connecting them 
through short passages of smail capacity controlled by one or more 
valves, the arrangement being such that air can be drawn direct 
from the hammer head into the air-pump cylinder at each suction 
stroke of the pump, to cause the hammer head to rise, and air can 
be forced direct from the said pump into the hammer cylinder at 
each compression stroke of the pump, to cause the hammer head 
to descend, so that the hammer head will work in unison with and 
will promptly respond to the movements of the pump piston sub- 
stantially as herein described.” Claim 5 was for the particular 
hammer described and shown. The hammer had also the capacity 
of regulating the force of the blow, and the bammer head could be 
held up or down whilst the air pump continued to work. 

Mr. LAWRENCE, for the plaintiffs, stated that at the date of 
Jameson’s patent there were what are known as pneumatic or 
atmospheric or compressed air hammers, as distinguished from 
steam hammers; but they could not be controlled by stopping 
half-way, or made to give lightand hard blows. These things could 
only be done by steam hammers. Jameson’s patent put pneu- 
matic hammers on the same footing as steam hammers. Mr. 
Lawrence went on to say that the defendants’ hammer acted 
exactly as the plaintiff's hammer and by the same means, both 
having two cylinders, one for the air and the other for the 
hammer, the air passages between the cylinders being controlled 
by movable valves having the same effect in each case. 

Mr. MOULTON, opening for the defendants, said that the 
class of hammer specified in Claim 1 could not be held to 
include the defendants’ hammer. Claim 1 includes all that 
operates in hammering, all that makes unison, but not what 
makes disunison between the pump head and the hammer 
head ; it does not include the holding up or the holding down. 
Claims 2, 3, and 4 claim the hammer with the additions enabling 
the hammer to move in disunison. The defendants hold the 
hammer up by the pressure of air underneath, not by suction. 
Claim 2 of Jameson’s specification specifies the holding up, but 
on the broadest interpretation of that claim the defendants 
were not within it, as in their arrangement the air passes not 
from the hammer cylinder to the pump cylinder, but from the 
pump cylinder to the hammer cylinder for the purpose of hold- 
ing up. Also, the valve at the top is left free without any 
valve to control it. The plaintiffs and defendants get the 
same results, but by a different application of the elastic fiuid 
and by different mechanism. Graduation of the blow of the 
hammer—by throttling—was, he claimed, old. The only new 
point was making a single-ended hammer hold up or down. 

In delivering his judgment, in the Court of Appeal, Lord 
Justice VAUGHAN WILLIAMS said :— 

I start with the proposition of Lord Justice, or, as he was then, 
Mr. Justice Romer, in Nobel’s Explosives Company, Limited, ¢. 
Anderson, which is reported in the eleventh volume of patent 
cases. The case begins at page 115, and the particular passage I 
am going to cite appears on page 128. This is what Lord Justice 
Romer then said :—‘‘ In order to make out infringement it must 
be established to the satisfaction of the Court that the alleged 
infringer, dealing with what he is doing as a matter of substance, 
is taking the invention claimed by the patent, not the invention 
which the patentee might have claimed if he had been well 
advised or bolder, but that which he has, in fact and substance, 
claimed on a fair construction of the specification.” 

Now, before dealing with the question of what it is that the 
patentee has claimed in Jameson’s patent, I begin by stating one 
fact which I think is of the utmost importance in this case. I 
think, in this case, it is proved that there were known, and in use, 
both atmospheric hammers with closed ends of the hammer and 
air-pump cylinders, and also atmospheric hammers with one end 
closed and one open. The reason why I think that that is of 
great importance is this, that we have to ask ourselves what the 
patentee meant by his claim. 

Now it is common ground here, not only in claim one, but in all 
the claims 2, 3, 4, and 5, that the patentee was dealing with 
atmospheric hammers with ends some of which were closed and 
some of which were not, and the patentee does that at a moment 
when he must be taken to have known that there were other sorts 
of atmospheric hammers than those he chose to deal with. There 
were those which had some ends closed, and there were the other 
sort of atmospheric hammers which had all the ends closed. 
Bearing that in mind, I read this first claim which runs thus— 
‘*In an atmospheric hammer, arranging the closed ends of the 
hammer and air pump cylinders ”—I cannot doubt myself but that 
when the patentee speaks of arranging the closed ends he means, 
that in his air hammer, which he is now speaking of, there are 
some ends that are not closed, otherwise he would not speak of 
the closed ends, unless antithetically there were some ends 
that were not closed—‘‘in proximity to each other and directly 
connecting them through short passages of small capacity con- 
trolled by one or more valves, the arrangement being such that air 
can be drawn direct from the hammer head into the air pump 
cylinder at each suction stroke of the pump to cause the hammer 
head to rise, and air can be forced direct from the said pump cylin- 
der into the hammer cylinder at each compression stroke of the 
pump, to cause the hammer head to descend, so that the hammer 

ead will work in unison with, and will eo | respond to, the 
movements of the pump piston, substantially as herein described.” 
Now here again the words with regard to ‘‘at each suction stroke ” 
show plainly that the patentee was speaking of an atmospheric 
hammer in which you could aptly describe one stroke as 4 suction 


stroke, and the other stroke as acompression stroke. In the case of 
the defendants’ hammer, which is a hammer with both ends closed, 
you cannot possibly make such a contrast between a suction stroke 
and a compression stroke, because each stroke is both a suction 
stroke and a compression stroke. I arrive so far at the conclusion 
that there really can be no doubt but what the patentee intended 
to refer, and to refer exclusively, to what have been called open end 
atmospheric hammers ; and, if one turns to the plates at the end 
of the specification you will find, especially in sheet two, that it is 
obvious that that was the sort of atmospheric hammer which the 
patentee was referring to. 

1t will not be denied that, under these circumstances, the paten- 

tee ought generally to be limited to the field of operation which 
he has chosen to determine for himself by the very words of his 
claim. I am far from saying that if the prcblem to be solved in 
the case of a double-cylinder atmospheric hammer, one of these 
closed atmospheric hammers, when you were seeking by non-return 
valves to regulate the force of the blow, and also to hold up and 
hold down the hammer, as the case may be, were exactly the same 
as it would be in the case of the open end atmospheric hammer, 
—which I will call for convenience in future, so as to avoid repeat- 
ing it, a single-action hammer, and I will call the closed ones the 
double-action hammers. I donot for a moment suggest that if the 
we to be solved in the application of such a mode of regu- 
ating and holding up and holding down by the use of non-return 
valves had been the same whether you had a single or double- 
action hammer that the defendants would not have infringed by 
what they have done. But to my mind it is perfectly plain that 
the problem which had to be solved in the case of the double-action 
hammer was a very different problem indeed from the problem 
which had to be solved in the case of the single-action hammer, 
and the moment that fact is established, if it is established, 
in my view, that which is done by the defendants is there- 
fore outside the ambit covered by the letters patent of the 
plaintiffs. When Mr. Moulton was arguing this case he put 
the difficulties in the problem to be solved in the one case, and 
the difficulties in the other case, I thought, in a very forcible 
manner. He said that, in the case of a single-action hammer, you 
had only to deal with one pressure produced by the action of the 
air; whereas, in the other case, that is, the case of the double- 
action hammer, that is the hammer with the ciosed ends, you had 
really not only to deal with one pressure, but you had to deal with 
two pressures, and you had to deal with the balance of those two 
pressures, and, as he put it, you had to take upon yourself the 
responsibility for the effect of the back stroke, and he said, in a 
much more clear and forcibie way than I can express it, though I 
hope I apprehend the meaning of what he said entirely, that 
that showed the problem in the two cases was a very different 
problem. 

Now, I really do not think that, under those circumstances, it is 
of any great importance to go through the steps in the plaintiffs’ 
combination, and to show that the steps are different, and that 
the steps are so different that, although it is perfectly true to say 
that both in the plaintiff's combination and in the defendants’ 
combination the control and the holding up and the holding down 
are all effected by the action of non-return valves, yet the system 
adopted, when you come to detail, is very different. This, to my 
mind, illustrates very much that, the position, the problem, and 
the difficulties were not the same in the two cases. It had to be 
admitted by Mr. Walter, notwithstanding his cross-examination of 
Mr. Boys, which he so much relied on, that the by-pass was the 
matter of the very greatest importance in the efficient working of 
the defendants’ air engine. Admittedly, in the case of the plain- 
tiff’s air engine, the by-pass is not only not essential, but it is not 
really part and parcel of the invention at all. Again, in Jameson's 
patent the valves were really to act independently, whereas in the 
defendants’ patent the valves were dependent on each other ; they 
were both moved by a common rotation, which, at the moment it 
set one open, closed the other. 

In my Judgment the result of all this—I should do no good by 
going through it in greater detail—is that the plaintiffs have 
chosen to limit their claims to the single-action air hammer, and 
they have done that at a time when the other sort of air hammers 
was perfectly well known, and in use, and, whatever it may have 
been which really operated on the mind of the patentee thus to 
limit his claims, the fact is that there were ample reasons which 
might have affected his mind so as to make him deliberately do so. 
In fact, the problem, in the case of the closed cylinders, was a 
different and a more difficult problem than that which had to be 
solved in the case of the air hammer with one end open, and it may 
well have been that the patentee limited his claim to the open-end 
air hammer because he either could not see his way to solve the 
question in the case of the double-end air hammers, or because he 
felt that danger would arise if he made his claim in that way. 

I have only to say again that if I had felt this was simply 
a case of two open-ended cylinders put together in the way 
Mr. Walter did in his clever illustration, I should have held 
that that was substantially different from that which was claimed by 
the patentee, because having two of the cylinders put together 
instead of one of them might have left the problem and the 
difficulties which were solved in the one case absolutely un- 
solved in the other. I am of opinion beyond doubt on the 
evidence that the problem was not the same, and that the 
difficulties were enormously enhanced the moment you had the 
double cylinder with closed ends. Under these circumstances I 
think this appeal ought to be allowed. 

Lord Justice Romer: I have felt, speaking for myself, that this 
is a very difficult case to decide, and | have had great hesitation in 
arriving at a conclusion, but the conclusion I have arrived at is 
that the — ought to be allowed. I can state my reasons very 
shortly. To my mind, the plaintiff's specification and the claims 
in that specification are framed with reference solely to an atmo- 
spheric hammer having an open end to the hammer, and I cannot 
find throughout that specification any suggestion that the inven- 
tion was applicable to any other kind of hammer. In particular, I 
cannot find any reference to an atmospheric hammer where both 
ends of the cylinders are closed and force is applied by what I may 
call double action ; that is to say, by pressure alternating on the 
top and the bottom of the hammer. I will, for brevity, hereafter 
refer to that kind of machine as a double-action hammer. Now it 
is the more significant that no reference whatever is made throughout 
the specification to the double-action hammer, seeing that it was per- 
fectly well known at the date of the plaintiff’s invertion, and, indeed, 
had been known for a considerable time back. See, for example, 
Manson’s specification, which gives one example of a double-action 
hammer. I cannot help thinking that if the plaintiff had 
intended to apply his invention, or to have his claim covering 
the double-action hammer, he ought to have made it clear, or have 
made some reference to it, and shown, or attempted to show, how 
his invention could be applied to such a hammer. Not only, as I 
have said, is there no reference whatever in the specification to 
any such thing as the double-action hammer, but to my mind, the 
specification and claims are so framed as on their face, at any 
rate, to negative the idea that he intended to claim his invention 
for anything except what I will call the single-action hammer. 
But, notwithstanding the view which J take of the plaintiff's 
specification, if, for the purposes of the plaintiff's invention 
and the claims in his specification I could have regarded the 
double-action hammer as merely a double of the single, or as a 
single-action hammer with a mere addition to it to which the 
plaintiff's invention might have been applied without difficulty, 
and without any further invention, I might have seen my way to 
say that the defendants’ machine was not outside the scope of the 
plaintiff's patent. But on consideration of the facts of this case, 
and of the evidence taken as a whole, I cannot arrive at that con- 
clusion. I do not think that the double-action hammer for the 
purposes of the plaintiff’s invention, and for the purposes of the 

laintiff’s claim, can be regarded as merely taking the single-action 
mmer and duplicating it, or taking it and adding something to 





it which still left it open for the plaintiff's invention to 


be applied without difficulty and without further invention ; 
nor do I think it is a case where, if the inventor did fing 
a method of obtaini the same results as were obtained 
by the plaintiff’s invention as applied to single-action hammers, 
from double-action hammer, that it could be said the inventor 
was merely taking the plaintiff's invention and improving upon 
it, at any rate, I do say, with regard to the machine that the 
defendants have produced, and to the invention of the defendants 
as shown in that machine, that it is, to my mind, not obvious at ail, 
starting as from the date of the plaintiff's specification, that his 
arrangement could be applied satisfactorily or practically to the 
double-action hammer—at any rate, such a double-action hammer 
as the defendants have pis La To my mind, the problem of 
obtaining the plaintiff's results in the double-action machine was 
one substantially different from that which the plaintiff had to 
solve, and did solve, as applied to the single-action machine, and, 
I may say, a very difficult problem, too, For example, it was not 
at all clear in my opinion that, without special contrivances and 
special invention, the plaintiff's arrangement could be applied prac- 
tically so as to keep up the hammer in an efficient or practically 
efficient way. I can see, and perhaps it may be said, that it could 
be applied without much invention so as to hold the hammer up a 
little, probably with practically a little oscillation, but I do uot 
think that without invention you could have ape to the 
double-action machine the plaintiff's arrangement for holding up 
efficiently, so as to make a practical working machine. At any 
rate, that is the conclusion to which I have come, notwith- 
standing the evidence of Professor Boys, which I have carc- 
fully considered, and | think that his cross-examination on this 
particular point really, when rightly understood, means practi- 
cally what I have said—-that is, although you could hold up to a 
certain extent, you could not hold up efficiently or practically. 
The conclusion I have come to is that for the purposes of the 
plaintiff's claim and patent the double-action machine, such as 
the defendants have put on the market, cannot be regarded as 
identical, or identical in substance, with the single-action machine 
of the plaintiffs, or as an addition of two such machines, or 
of an addition to one such machine, but 1s, for the purposes 
of this invention, to be regarded as substantially different, and I 
think that the defendants’ machine, on the whole, is to be taken 
as not a mere adaptation, without invention, of the plaintiff's 
patent to anything that can possibly be treated as substantially 
the same machine as that referred to in the plaintiff's specification 
and intended to be covered by his — On these grounds | 
think that the appeal ought to be allowed. 

Lord Justice Goauns! ARDY: I agree, and have nothing to add. 

It is interesting to compare the judgment of the Court of Appeal 
with that of Mr. Justice KEKEWICH in the Lower Court on April 
19th, who said there had been infringement of the patent. For 
comparison with the High Courts decision, a few of the more im- 
portant statements of Mr. Justice KEKEWICH’Ss judgment are quoted 
below. In reference to claim 1 his Lordship, referring to an 
atmospheric hammer with closed ends, said: ‘‘ It does not seem to 
me that the closed ends are a necessary part of his (the inventor's) 
invention, orevenof the descriptionof his machine. He assumes that 
at any rate one end of each cylinder will be closed. Throughout the 
specification, as far as I have been able to detect it, he never refers 
to closed ends at a!l, or to the fact that any end is closed.” ‘‘ As 
regards the infringement, the question is, has Massey attained the 
same result by different means or not. He has got the air cylinder, 
hammer cylinder, the hammer piston ; they work in the same way. 
He has two valves; Jameson said, ‘one or more’; and I think 
it is clear on the evidence that one might have been made to act 
for the purpose of the two, though two have been found convenient. 
The arrangements of the parts is somewhat different, but that is 
quite immaterial. He has both ends closed, but if | am right in 
my construction of Jameson’s specification that is immaterial, so 
long as you have otherwise the same means producing the same 
result.” With regard to the ‘‘ by-pass,” his Lordship said it was 
a convenient way of making Jameson’s invention workable when 
both ends of the cylinder are closed, and was introduced only for 
that purpose, and being introduced for that purpose you have 
Jameson's patent plus the by-pass. 








OBITUARY. 


On the 4th inst., Mr. Joel Lean, engineer, died at his residence, 
Broomgrove-road, Sheffield. - Mr. Lean was a member of the 
Institute of Civil Engineers, and has been engaged in many 
important engineering works. At the beginning of last year he 
was appointed by the Sheffield Corporation as the engineer for tho 
construction of tke Rivelin tunnel, for the conveyance of the 
water from the Derwent valley into Sheffield. He developed a 
system for driving the tunnel by electric power, and the work has 
made satisfactory progress. Mr. Lean was formerly engineer to 
the Wakefield Corporation for their reservoir at Richworth, and 
was also engaged in the tunnel work on the Dore and Chinley line 
as far as Hope. Death was due to pneumonia, which was brought 
on by achill. The funeral took place at Weston-super-Mare on 
the 8th inst. Mr. Lean was only 45 years of age, and his death is 
deeply regretted by many friends in the various districts where he 
was known, 








THE MasTeR CUTLER OF SHEFFIELD,—The annual meeting of 
the Cutlers’ Company of Sheffield was held on the 9th inst. The 
retiring Master Cutler was Mr. Michael J. Hunter, the third of his 
family to hold the office. His successor is Mr. George Hall, of 
Thorpe House, Norton Lees, Sheffield, of the firm of G. and J. 
Hall, engineers’ tool and steel manufacturers, Hereford-street, 
Sheftield. Mr. Hall was apprenticed in 1855 to Messrs, Brookes 
Brothers, engineers’ tool manufacturers and merchants, Brunswick 
Works. The ‘‘ Brookes of Sheffield,” immortalised by Dickens, was 
a brother of the proprietors of Brunswick Works. In 1867 Mr. 
Hall began business on his own account in the manufacture of 
steel and engineers’ tools. Shortly after he was joined by his 
brother, Mr. Joseph Hall, who had served his articles to the steel 
trade, and the two brothers have controlled the large works at 
Hereford-street ever since.- Mr. Hall joined the Cutlers’ Company 
in 1894, and served as Assistant and Searcher. The ceremony of 
installation will take place on October 6th, and the Cutlers’ Feast 
will be held the same evening. Mr. Hall’s election to the oftice 
has given great satisfaction, as he is very highly and deservedly 
respected, 

Tue AvstRIAN NaAvy.—The Austro-Hungarian Government 
have determined completely to reorganise their torpedo flotilla, 
and have entrusted the designs of the vessels to Messrs, Yarrow 
and Co., of Poplar. Two types of vesseis are to be constructed, 
destroyers, and first-class torpedo boats.. ~The former will be 
somewhat smaller than those recently added ‘to the British Navy ; 
they will have a speed of 28 knots, carrying 100 tons, The first- 
class torpedo boats are to have a speed of 25} knots, carrying 
55 tons. The destroyers will be twin-screw, and the torpedo boats 
single-screw. The latter will have one sete of machinery of 
identically the same design as that in the destroyers, which will 
have two sets, and all parts of the engines for both classes of 
vessels will be interchangeable, so that in time of war repairs can 
be executed with the greatest promptitude, on account of the 
simplification of the duplicate parts most liable to damage. This 
determination to carry out in their torpedo flotilla interchange- 
ability to the fullest extent shows a very far-sighted policy on the 
part of the Austro-Hungarian Government. Messrs. Yarrow and 
Co. have been entrusted with the contract for one vessel of each 
type to be constructed at their works, the remaining vessels being 





built in the Austrian shipyards from the same designs. 
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H IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 
(From our own Correspondent.) 
THE engineering trades are fairly well eo Oil engines are 
u 


aining ground rapidly in this district, including the Diesel type. 
There ire some good orders about for dynamos and engines, and also 
for electriccranes, Steam boilersand superheatersare being inquired 
for. Hquipment for electric central stations is in fairly good 
demand, and tramway companies are in the market for carriage 
underframes and other requirements. Rolling stock requisites are 
also in good demand. One or two orders are in hand by structural 
engineers for gasholders and bridges. The motor car firms have 
had a busy season, but are now slack, and gas engine builders are 
moderately employed, both for home and export. 

The general tone on Change in Birmingham on Thursday was 
flat. Operations are proceeding quietly at the iron and steel 
works and blast furnaces, and there is no pressure, but matters in 
some departments seem a shade better than last week, The iron 
and steel export figures have by no means tended to reassure 
manufacturers as to the general position and outlook ; but the good 
fortune of the galvanisers does not seem to have deserted them, 
the quantities sent abroad both for the month and the seven 
months showing slight increases over a year ago. The figures for 
July, compared with last year, indicate improved shipments to 
Japan—to which market a little over 2000 tons have been shipped 
—and also to India, New Zealand, Canada, Portuguese East 
Africa, and the Philippine Islands. With regard to the first seven 
months of this year, the total foreign trade has reached nearly 
295,000 tons, or better than a year ago by some 16,000 tons, so 
there evidently must be some buying going on somewhere. An 
important feature of the seven months’ statistics is the progress in 
purchasing made since last year by India, our trade with that 
market having increased from 36,000 tons to 63,000 tons ; whilst 
there have been large advances also with the Argentine and with 
Australia. Prices, however, keep very unsatisfactory, singles being 
quoted £9 5s, to £9 10s. and doubles £910s, to £10. Pig iron 
keeps quiet at prices last quoted. 

The coal trade continues depressed, and the pits are only making 
about half time, for the sales from the collieries are restricted alike 
as to coal, coke and slack, Values remain low at about lls. for 
nuts, rough slack 4s., and fine slack 3s. The call for best house 
lumps is moderate at 16s. to 17s., with 12s, 6d. to 14s. for seconds. 
The consumption of coke by the blast furnaces and foundries is 
much below last summer. 

A Local Government Board inquiry was held on Wednesday at 
Cannock into the op ge of the Cannock Urban District 
Council tov borrow £10,000 for the supply of electric light and 
power. Evidence in support of the 4 ame was given by a 
number of representatives of edge-tool firms, The inquiry was 
adjourned for a week. 

Wolverhampton is proposing to borrow £13,000 for electric ex- 
tensions, and a Saal Government Board inquiry has been held. 
Minor extensions have also been decided upon at West Bromwich. 
The tube trade is well engaged, but prices are cut very fine. 
Some good railway orders are in hand in the nut and bolt trade. 
Railway material of various kinds for India and the Argentine is 
on order. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 

Muxchester.—In almost every department of the engineering 
iron and steel trades there is a better feeling than was the case a 
fortnight ago. In the engineering branch, however, orders are 
not quite so numerous as could be desired, but the electrical and 
locomotive department is more satisfactory. Several important 
contracts have been placed in Lancashire recently, and in this 
respect there is a more hopeful outlook than has been the case for 
some weeks past. On Tuesday there was an average attendance 
on the Manchester Exchange, and the holidays appear to have 
been got over nicely, although in the engineering department 
several of the principal buyers were conspicuous by their absence. 
Prices had a tendency to firmness, and makers of pig iron appeared 
inclined to advance quotations rather than otherwise. The recent 
reduction in Lincolnshire forge quality had a tendency to resume 
original figures, while for Scotch iron 1s, to 2s, higher was asked 
by makers, although in second hands last week's figures were quoted. 
Lancashire No, 3 foundry made 52s, 6d.; Derbyshire ditto, 51s. 6d. 
to 53s.; Lincolnshire, 51s. 6d. to 52s, 6d., delivered Manchester ; 
Middlesbrough open brands were 5ls, 9d. to 52s, 3d., and for 
named brands about 1s. higher was quoted by makers. For Scotch 
iron makers asked 52s. 6d. to 53s. for Eglinton ; Glengarnock, 53s, 
to 54s.; and Gartsherrie, 55s. to 56s., Manchester docks. In 
forge iron Lancashire was nominally 48s, 8d.; Derbyshire, 47s.; 
and Lincolnshire, 46s, 8d. to 47s., delivered equal to Warrington. 
Hematite iron, No, 3 foundry, was extremely dull at 62s. to 63s., 
delivered here. In manufactured iron there is little of interest to 
report. Forges are not working full time, and generally prices are 
unchanged on those of last week, namely, Lancashire, £6 5s.; 
Yorkshire, £6 5s.; North Staffordshire, £6 5s. to £6 7s. 6d., 
delivered Manchester. 

In foreign Bessemer bars (sheet) there is no trade doing, although 
as low as £3 18s, c¢.i.f. Manchester is quoted. Lancashire iron 
billets are quoted £4 10s.; North of England billets £4 10s. to 
£4 12s, 6d. anshester ; while foreign range from £3 17s, 6d. to 
£4 per ton Manchester. In hoops, random lengths are quoted 
£6 17s. 6d. to £7 2s; 6d., and sheets £7 5s, to £7 10s., delivered 
Manchester, with the usual allowance for shipment. Steel bars 
are quoted £6 to £6 2s. 6d., and hoops £7 5s. In copper sheets 
and loco, tubes makers are fairly well sold forward, and there is an 
upward tendency. Nut iron has now fair request, and £5 15s. per 
ton is quoted for foreign, delivered Manchester, local makers not 
being able, apparently, to compete at the prices offered. Nut and 
bolt makers, however, report slow business for the finished product. 

Owing probably to the holidays both exports and imports from 
our port have been on a very meagre scale, Exports include :— 
£386, machinery, Belgium ; £189, machinery, Boston ; 354 cwt. 
sheets and circles, Alexandretta ; 5 tons galvanised telegraph wire, 
Christiania ; £186, machinery, France ; £1837, machinery, Germany; 
£403, machinery, Hamburg; £166, machinery, Helesper; Holland 
(vid Rotterdam), machinery, £1633; 5} tons steel hoops; 9 cwt. 
copper wire; Italy, machinery, £541; Java (vid Rotterdam), 
18 tons 5 ewt. galvanised iron sheets ; Montreal, 13 tons 18} cwt. 
steel wire; £8658, machinery, Rio de Janeiro ; 64 tons iron wire 
nails, Bagdad. Imports :—12 reels cable, 151 cases nails, 5 cases 
machinery, Treport ; 3095 plates spelter, 50 rings, 4 cases copper 
bars, Hamburg ; 65 packages machinery, 129 bundles iron sheets, 
Stettin ; 48 cases nails, 362 boxes heed bane ; 560 bags wire, 9560 
pleces square and 1702 pieces flat billets, 6405 pigs lead ; 560 bags 
Wire nails, 20 cars pig iron, Philadelphia. 

This is the slackest season of the year in the colliery districts, 
and the slackness is intensified by the marked absence of orders 
for house coal, and with the holidays, which will continue for 
Some time in various parts of the cotton districts, engine slack is 
also on the easy side. Short time continues to be worked at the 
pits, and it is also noteworthy that the clearances by the Man- 
chester Ship Canal are exceedingly small—only about 700 or 800 
tons for the week. It is evident that the active business reported 
from Yorkshire does not exercise any beneficial effect in this 
quarter ; and it is remarkable also, as showing the lack of interest 
Manifested, that on the Coal Exchange on Tuesday there was little 
or no reference to the 5 per cent. reduction in the ‘colliers’ 
Wages which is shortly to come into force, About 60,000 men, it 
1s said, will be affected, and so far as can be ascertained, although 
he announcement has been very unpalatable for the men, 
yet they will submit rather than run the risk of a strike 


at a very inopportune period. Stocks meantime continue to 
accumulate, especially in the house coal department. Best house 
coal is quoted at 13s. 6d. to 14s. 6d.; seconds, 12s. to 13s.; common, 
9s. 6d. to 10s.'6d., and 11s. for very best sorts. Best engine slack 
is about 6s. to 6s. 6d., and common 4s. 6d. to 5s. 3d., at the pits. 
Forge and manufacturing coal very quiet at 8s. to 8s, 6d. per ton, 
delivered Manchester. 

Mr. Thomas Jones, of Warrington, for many years assistant 
mill manager under Mr. D. Fanshaw, late works manager at the 
Whitecross Company, Limited, has secured the important position 
of rod mill manager to Messrs. W. Cooke and Co., Limited, 
Tinsley, Sheffield. 

Barrow.—No improvement can be noted in the hematite iron 
trade. The demand remains very quiet, and makers are not book- 
ing any forward delivery orders, the business in hand is incon- 
siderable, and stocks are larger in makers’ hands than they care 
for. The stoppage of the steel mills last week tended further to 
the increase of stocks, but this has now been checked, as the mills 
have resumed work. There has been the slight decrease of 26 tons 
in warrant stocks, which now total at 15,269 tons. Makers still 
quote 53s.6d. net f.o.b. for mixed Bessemer numbers, and warrant 
iron is at 52s. net cash sellers, 6d. less buyers. The make of iron 
is comparatively small, only 24 furnaces being on hematite. The 
intention of blowing out some of the furnaces has been deferred for 
the present, but it is feared from present indications that it will be 
necessary to make less iron later on in the season. 

Iron ore is very quiet, and it is feared some of the mines will be 
worked on short time shortly. Good average sorts of native ore are 
quoted at 8s. 6d. per ton net at mines, Occasional cargoes of 
Spanish ore are imported. 

The steel trade shows no new life. Business is quiet both in 
Bessemer and open-hearth steel, and the miils are not fully em- 
ployed, while the orders held do not guarantee any increased 
activity. The rail mills are better employed than the plate mills, 
but orders are not largely held, and there is still very keen com- 
petition for them as well from home as foreign makers. The 
demand for merchant steel is weak. Prices are easy at £4 10s. for 
heavy rails and £5 12s, 6d. for ship plates, 

Shipbuilders are busy in the building department, but are not 
fully employed in their engineering branches. Vickers, Sons and 
Maxim are amongst the firms which have been asked to tender for 
the construction of the new battleships to be entrusted with private 
builders for the British Navy. These ships are to be of 16,500 tons 
displacement, the largest yet built. 

Shipping at West Coast ports is very quiet. The exports of iron 
and steel last week reached only 7580 tons, compared with 13,262 
tons in the corresponding week of last year, a decrease of 5682 
tons. The total shipments this year to date have reached 447,832 
tons, in contrast with 584,447 tons in the corresponding period of 
last year, a decrease of 136,615 tons. 

Coal and coke are in very small consumption, and prices are cut 
very fine. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

In the South Yorkshire coal trade the only quality in brisk 
demand is steam coal, in which there is a good business doing both 
for export and for locomotive purposes. Otherwise the colliery 
industry is very dull. Steam coal is not fetching as much money 
as it did twelve months ago, Barnsley hards realise from 8s, 3d. 
to &s. 6d. per ton for shipping contracts, and from 8s. 6d. to 8s. 9d. 
per ton for ordinary home contract supplies. For secondary sorts 
less money is accepted, and prices vary very considerably. House- 
hold fuel, owing to the continued fine weather, has rarely been so 
dull as it is this season. Stocks are getting very large at many 
of the pits, and coal is also accumulating in the railway sidings. 
Barnsley soft coal, in the better qualities, fetches from 9s. 6d. to 
10s. per ton, and although trade is not active even at these figures, 
owners are reluctant to go any lower. Coke is as stagnant as ever, 
and the very low prices do not encourage forward buying. 

In most of the Sheffield works, both in the light and heavy 
trades, slackness is reported; very few departments are giving 
their men full employment. The only encouraging feature at 
present is the placing of the fresh orders in armour plates which 
were announced in THE ENGINEER last week, These are already 
in hand in the preliminary processes, The orders, though fairly 
substantial, will not keep our armour-plate firms going for any 
length of time, the capacity of production being now so largely in 
excess of what it was a few years ago, while Glasgow and Man- 
chester have also entered into the manufacture. 

In the railway material trade the orders expected from the home 
companies do not come forward, depression in the heavy industries 
discouraging enterprise on the part of the railway management. 
A little more briskness is reported in Bessemer and Siemens-Martin 
steels, and prices are fairly firm. The iron market is practically 
lifeless, the low quotations failing to induce business. Finished 
iron is in a rather more satisfactory condition, though even here 
much more business would be welcome. There has rarely been a 
time when so many hands were out of employment in Sheffield. 
In very few directions is anything like full work given. At the 
same time, it is remarkable that the holiday season seems to have 
been more generally observed in Sheffield than at any previous time. 
The railway returns of last week's pleasure traffic exceed any pre- 
vious reports issued by our local companies. 

The weight of Yorkshire coal taken to Hull last month is again 
satisfactory. It concerns, of course, steam coal exclusively. During 
July the total amount sent to Hull was 351,008 tons, compared with 
316,480 tons for the corresponding month of last year, showing an 
increase of 34,528 tons. For the completed seven months of the 
year the weight was 1,991,824 tons, against 1,945,184 tons for the 
seven months of 1903, showing an increase of 46,640 tons. Denaby 
Main again retains its position at the head of the contributing 
collieries, its total for the month being 56,504 tons, against 60,256 
tons for July of last year. Aldwarke Main is second with 15,504 
tons, against 21,264 tons. 

The exports of steam coal from Hull have also been satisfactory, 
although the seven months show a deficit of trade, compared with 
last year, of 33,225 tons. This is explained by the abnormal 
business done with the Unite ' States during the early months of 
1903. The ordinary export trade to Hull, therefore, shows an 
advance, The weight of exports during last month was 170,068 
tons, as against 145,545 tons in July of last year ; for the seven 
months 833,393 tons against 866,618 tons. North Russia ranks as 
the best customer for the month, with 66,713 tons against 55,100 
tons a year ago. Sweden is next with 47,251 tons against 46,241 
tons ; Germany is third with 16,357 tons against 12,974 tons. To 
South America 6099 tons were sent against 6343 tons; Belgium, 
5025 tons against 2382 tons ; France, 4057 against 6963 tons ; Hol- 
land, 8404 tons against 6181 tons ; and Italy, 5608 tons against 295 
tons. 

The foreign trade in cutlery during last month shows an improve- 
ment as compared with July of 1903, the respective values being 
£62,772 as compared with £54,727; for the seven months, £390,146 
against £385,423. The advancing markets for the month are 
Norway, Germany, France, Spain and Canaries, Foreign West 
Indies, Chili, Brazil, British East Indies, Australia, New Zealand, 
and Canada, Decreases are shown by Russia, Sweden, Holland, 
Belgium, United States, Argentine Republic, and British South 
Africa. In hardware the value for the month was £145,090, as 
compared with £125,956 ; for the seven months, £1,086,943 against 
£881,658. The markets showing an increase are Sweden, France, 
Foreign West Indies, Chili, Brazil, Argentine Republic, British 
East Indies, Australia, New Zealand, and Canada, Very heavy 
decreases are shown by Russia, United States, and British Sout! 
Africa, the trade done with the latter market having been only 
£15,254 against £26,618 for July of last year. 

On the invitation of Alderman Gainsford, thechairman of the Der- 





went Valley Water Board, a numerous party of Sheftield citizens, 


including a large majority of the members of the City Council and 
others, visited the works which are now in progress for the supply 
of water to Sheffield, Nottingham, Leicester, and Derby, and a 
considerable portion of the rural populations of Nottingham and 
Derby. Alderman Gainsford gave explanations of the various 
works, which are to be constructed in three instalments. The 
estimated population the works are capable of supplying when 
fully brought into use is 3,182,458 persons. The total cost of the 
scheme is expected to be about £6,500,000. The yield of the Der- 
went watershed is taken at about 50 million gallons per day, of 
which 334 million gallons are available for supply to the constituent 
authorities in the following proportions :—The county of Derby, 
five million gallons per day ; the county of Nottingham, one million 
gallons -_per day ; and subject to these, the four corporations— 
Sheffield, Derby, Nottingham, and Leicester—are entitled to 
divide the remainder, Sheffield and Derby each taking 25 per cent., 
which amounts to 8,333,333 gallons each ; Jeicester, 35-72 per cent., 
or 9,763,467 gallons ; and Nottingham, 14-8 per cent., or 3,903,200 
gallons. For securing this supply, five immense reservoirs are to 
be constructed—the Howden, the Derwent, the Hagglee, the 
Ashopton, and the Bamford reservoirs. Mr. W. Terrey, general 
manager of the Sheffield Corporation waterworks department ; 
Mr. Edward Sandeman, chief engineer to the Derwent Valley 
Water Board, and other officials accompanied the party, and 
assisted in explaining the operations. At the close of the inspec- 
tion of the reservoir works the party went to Birchinlee, the village 
where those engaged in the reservoir works and their families have 
their dwellings. 








NORTH OF ENGLAND. 


(From our own Correspondent.) 

THE situation has improved this week for producers of Cleveland 
pig iron, the usual August rise in prices has made its appearance, 
and more confidence is manifested than has been shown since the 
spring. Almost invariably the value of Cleveland moves up at this 
time of the year, when consumers abroad begin to buy iron for 
autumn delivery, and it is recognised that those who will want 
supplies during the autumn will not do better by waiting ; they 
can hardly expect to buy at lower rates, A strong increase in 
demand has set in, but it is only for Cleveland foundry iron, which 
is what is required by consumers abroad. Cleveland warrants have 
been advanced in price to 43s. 6d. cash—a higher figure than has 
been known since the latter part of May, and 1s. 3d. per ton above 
the minimum that has been reported since then. There is some 
idea that the best price of the year—45s. 2}d, cash on April 13th— 
will be realised before the autumn demand is satisfied, and some 
traders are sanguine enough to think that the worst of the depres- 
sion has been experienced. 

Certainly the position of Cleveland makers is not so bad as it 
was last month and in June. It is true that stocks of Cleveland 
pig iron in makers’ hands must be larger than they were two 
months ago, as while shipments have fallen off considerably, the 
production has not been reduced, and but little has been added to 
the stock in the public stores. But makers can do with larger 
stocks ; for more than two years they have held too little iron in 
stock, and consumers would not like to repeat the experiences 
they have frequently had in getting delivery of the iron they 
needed. They could not have been subjected to more inconvent- 
ences if there had been a ‘‘ boom ” in trade. 

Considerable sales of Cleveland foundry pig iron have been made 
during the last few days, not only for autumn delivery, but also 
for delivery up to the end of this year and well into the next, 
and consumers have had confidence enough to pay fully the prices 
that have ruled for prompt iron, which affords an indication that 
they do not expect the value of iron to be lower. For No. 3 
Cleveland G.M.B. pig iron most producers are now asking 43s. 6d. 
per ton, and they are getting it, but a good deal of the iron they 
have sold this month has been at less than 43s. No. 1 is raised to 
45s. 6d., and No. 4 foundry to 43s. The improvement in prices 
has so far been confined to foundry qualities; the lower qualities 
are more plentiful and not in such good demand, so that No, 4 
forge can now be got at 42s.; mottled, at 41s. 6d.; and white, at 
41s, 3d. For a long time these lower qualities have been realising 
relatively better prices than the higher numbers, but the case has 
been altered, and it will be noted that the latter are now realising 
relatively the better prices. 

It cannot be said that there is the least improvement in the East 
Coast hematite pig iron trade, prices being weak and the demand 
quiet, the rise in Cleveland iron having failed to influence this 
branch favourably. If makers of hematite iron were doing as well 
as those producing Cleveland iron, they would now be realising 
53s. 6d. per ton for their mixed numbers, instead of which they 
can only get 51s., a rate which can hardly cover cost of production. 
No. 4 is at 49s. No reduction in Rubio ore can be reported, as the 
mineowners in the North of Spain adhere to 10s. 3d. per ton as 
their f.o.b. price, and freights are as low as they can be expected 
tocome. Owing to the dearness of Rubio ore, this district is 
receiving increased supplies of ore from the South of Spain. Fully 
14s. 6d. per ton, c.i.f. Tees, must now be paid for Rubio. 

The exports of pig iron from the Cleveland district have im- 
proved, except to the Continent, and to the latter they would be 
larger if the difficulty with respect to the carriage could be got 
over. There are plenty of orders booked, the execution of which 
is overdue, but until the water in the rivers and canals allows of 
uninterrupted communication with the interior the iron will have 
to be kepthere. There will, however, be brisk shipments as soon 
as the elements admit. 

In the finished iron and steel trades the most prominent question 
engaging attention this week has been the reports of Welsh and 
American competition in steel ship plates, reports which there is 
every reason to believe are greatly exaggerated. It is stated that 
some of the shipbuilders on the Tyne and Wear, finding it im- 
possible to get the platemakers of the district to reduce their 
prices, have gone elsewhere. It seems to be true that there are 
some Welsh plates due for delivery to one of the Wear shipbuilding 
firms, but it is only a small quantity ; indeed, it is not likely that 
much can be got from Wales, as not much in the way of ship plates 
is manufactured there. The version with respect to the lot that 
is to come ig-that the merchant who sold the plates had undertaken 
to deliver Scotch plates, but being unable to procure them, was 
allowed to substitute plates from Wales. There is no doubt, 
however, that some of the shipowners were asked to quote for the 
conveyance of 5000 tons of plates from Cardiff to the Wear. 

As regards American plates, it is reported that a Tyneside firm 
has bought 5000 tons and a Wearside builder a like quantity, and 
that the price is to be £5 per ton delivered to the buyer, that 
being a good deal less than our North of England firms ask, their 
rate being £5 12s, 6d., less 24 per cent. It is stated that the 
Americans are taking very much less for these plates than they 
were charging to their own countrymen—90c. against 1 dol. 60c. 
per 100lb. It is pretty clear that, in dumping this steel on this 
side, if the report is true, they must be making heavy sacrifices, 
The transaction of this business, however, is not generally credited 
here. American plates have come into this country before, and 
did not give satisfaction to the users. That was some three or 
four years ago, when the last ‘‘boom” was on in shipbuilding, 
and our plate makers found themselves unable to satisfy the full 
requirements of the shipyards. It will be remembered that the 
American plates answered so badly that the contract was can- 
celled, and the plates that were received were sold for other pur- 
poses at a sacrifice. The manufacture of steel ship plates at 
present in the North-Fast of England is confined almost solely to 
two firms—the Consett Iron Company and the South Durham 
Steel and Iron Company—but Messrs. John Spencer and Sons, at 
Newburn-on-Tyne, fill up with orders for steel ship plates when 
they cannot secure enough orders for boiler plates. Messrs. 
Bolekow, Vaughan and Co., and Palmer’s Shipbuilding and Iron 





Company are not at present rolling plates, and the Weardale 
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Steel Company, which used to produce about 2000 tons per week, 
has altogether ceased their manufacture. The reports of foreign 
competition have not led local producers to reduce their 
quotations. 

There is little that is new to be seen with regard to shipbuild- 
ing ; the yards are still well employed on orders taken largely in 
the early spring, but very few fresh contracts are being secured, 
nor can any well be expected, for cargo steamers at any rate, 
seeing how unprofitable freights mostly are, and how many vessels 
are in debt ; some, indeed, cannot make even enough to pay the 
mortgage interest, and it is common enough to hear of mortgagees 
taking possession, and offering the vessels for sale at very low 
prices. Sir W. G. Armstrong, Whitworth and Co. have received 
from the Canadian Government an order for two ice breakers, 
similar to, but considerably smaller than the Ermak, which they 
built for the Russian Government. These two ice breakers, which 
will each be 200ft. long, 43ft. broad, and 18ft. deep, are intended 
for use on the St. Lawrence, between Quebec and Montreal, and in 
the summer they will be utilised as lightships. They will be built 
atthe Walker Yard. Messrs. Swan, Hunter and Wigham Richard- 
son, at Wallsend, have laid the keel of the new Cunarder, and they 
have nearly completed the construction of a pontoon dock for the 
Suez Canal Company, who require it for their own dredgers, tugs, 
Xe. 

The North-Eastern Railway Company on Monday started a 
special electric autocar service between Scarborough and Filey. A 
report has been in circulation that it was intended to electrify the 
main line between Newcastle and Darlington, not by means of a 
third rail, but by overhead trolleys. There appears to be no founda- 
tion for this report, as the directors intend to await the results of 
the electrification of the lines in the Newcastle district before pro- 
ceeding any further in this direction. 

The coal trade continues dull, and prices are weak in all branches, 
except that of coke-making. Coke is very firm, and is likely to be 
advanced in value if pig iron improves in price, for the supply is not 
in excess of requirements. Medium coke is realising 14s. 3d. per ton, 
delivered atthe furnaces on Teesside, and foundry coke is at 15s. 6d. 
to 16s., f.o.b. Best steam coals are at 10s. and seconds at 
8s. 9d., with smalls at 3s. 9d. Best gas coals are quoted 8s. 14d., 
and seconds 7s. 9d. The slackness in the Durham coal trade has 
led the employers to claim a further reduction of wages. These 
were reduced 1} per cent. in February, and 24 per cent. in May, 
and the men are not prepared to concede the further reduction. 
The matter is therefore to be referred to Lord Davey, the referee 
of the Coal Trade Conciliation Board. 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

THE position of the Scotch iron market is rather more satisfac- 
tory this week, as the result of most of the works being now in 
operation. There is, however, little or no change in the general 
state of business. The inquiry for iron, both raw and manufac- 
tured, is on a moderate scale, the home and foreign trades being 
dull, 

The Glasgow pig iron market has been rather firmer this week, 
with an improving business in Cleveland warrants at prices show- 
ing an advantage upon those of last week. Sales have taken place 
of Cleveland warrants at 43s. to 43s, 34d. cash, 43s. 2d. for 
delivery in eleven days, 43s. 4d. sixteen to twenty-one days, and 
43s. 34d. to 43s, 4d. one month. Scotch warrants are quoted 
51s. 9d., and Cumberland hematite 52s. 6d. per ton, with little or 
no business doing. 

The prices of Scotch makers’ iron have been steady, with a 
moderate inquiry. G.M.B., No. 1, isquoted at Glasgow 51s. 6d.; 
No. 3, 48s.; Carnbroe, No. 1, 52s.; No. 3, 48s. 6d.; Clyde, No. 1, 
56s. 6d.; No. 3, 50s. 6d.; Langloan, No. 1, 66s.; No. 3, 54s. 6d.; 
Gartsherrie, No. 1, 57s.; No. 3, 51s.; Summerlee, No. 1, 58s.; 
No. 3, 51s.; Coltness, No. 1, 65s.; No. 3, 55s.; Glengarnock at 
Ardrossan, No. 1, 57s.; No. 3, 50s.; Eglinton at Ardrossan or 
Troon, No, 1, 51s.; No. 3, 49s.; Dalmellington at Ayr, No. 1, 5ls.; 
No. 3, 48s.; Shotts at Leith, No. 1, 58s.; No. 3, 52s.; Carron at 
Grangemouth, No. 1, 57s. 6d.; No. 3, 51s. 6d. per ton. 

Owing to the steel works now being in full operation, there is a 
steady call for Scotch hematite pig iron, which is quoted by 
merchants 55s. 6d. per ton for delivery at the West of Scotland 
steel works. 

Since last report one furnace has been lighted to produce ordinary, 
and three to make hematite pig iron at Langloan ironworks, There 
are now 40 furnaces making ordinary, 39 hematite, and 6 basic iron, 
the total of 85 thus blowing in Scotland comparing with 81 in the 
preceding week, and 84 at this time last year. 

The shipments of pig iron from Scottish ports in the past week 
amounted to 4962 tons, against 5362 in the corresponding week of 
last year. There was despatched to the United States 310 tons, 
South America 165, India 205, France 40, Italy 240, Germany 102, 
Holland 490, Belgium 20, China and Japan 457, other countries 
55, the coastwise shipments being 2878 tons, compared with 2885 
tons in the corresponding week of last year. 

The arrivals of Cleveland iron at Grangemouth in the past week 
amounted to 11,154 tons, being 1730 less than in the corresponding 
week of last year. The current arrivals are, however, materially 
larger than for weeks past. 

In the manufactured branches of the iron and steel trades there 
is now pretty general employment, the holidays in most of the 
great industrial centres being quite at an end. There is, however, 
a scarcity of fresh orders, and the inquiry, generally speaking, 
does not foreshadow an early improvement. For structural 
material the demand is slow. A considerable measure of the 
depression in this branch may be traceable to the existing strike 
in the Glasgow building trade. 

Several new orders are reported in the Clyde shipbuilding trade, 
but these do not avail to supply the place of vessels launched, and 
there is great depression in this important industry. 

It is worthy of note in these dull times that a number of 
steamers which have been lying idle in the Clyde fora considerable 
time are being taken up and chartered in connection with the 
West Indian and American trades. Considerable quantities of 
machinery and other metal and general goods are being despatched 
to Cuba and the River Plate, and it is hoped that this business 
may be further developed, especially in view of the uncertainties 
and risks that at present attend the shipping trade in the East. 

The coal trade has shown a good deal of activity in the past 
week, The aggregate shipments from the Scottish ports amounted 
to 253,518 tons, compared with 215,287 in the preceding week, and 
260,794 in the corresponding week of last year. The current 
demand for shipments is on a fairly active scale. Prices of ship- 
ping coal at the different centres are quoted without material 
change. There isa fair business in coal for manufacturing purposes, 
but household sorts for home use meet with a slow sale, 








WALES AND ADJOINING COUNTIES. 
(From cur own Correspondent.) 

Up to the time of my despatch the Mardy colliers remain out, 
though it is very likely that this week will see the end of the 
stoppage, which was caused by a large number of men remaining 
out of the Federation, on having failed to pay up arrears. 
Unusual means have been resorted to to bring about a compliance ; 
and one of the latest projects is the suggestion that the women 
make a house-to-house visit, also that non-union men should be 
refused lodgings. It is to be hoped that physical force will be 
avoided, though it is evident that signs point even to that course. 
In one district of Monmouthshire, where the non-unionists are 
numerous, a more rational view has been taken, and harsh measures 
postponed to give men time to consider. 

In the Cardiff district the rumours to which I have referred of 





large purchases on Russian and Japanese account continue to 
strengthen the market, though so far no item of news as to 
quantity or name of seller can be obtained. 

On ’Change this week I found holiday indications lessening and 
more animation, Good business has been done for August, but 
little ahead ; so prices, though tolerably firm, are not advancing, 
and continue as regards best steam in the 13s, groove. The latest 
quotations are:—Best steam, 13s. 9d. to 14s. 3d.; best seconds, 
13s. 3d. to 13s, 6d.; and ordinary seconds from 12s. 6d. Dry coals 
are at 12s. 9d, to 13s. Best smalls continue in demand, and prices 
remain at 7s, 3d.; other kinds are selling from 5s. 3d. up to 6s. 

Monmouthshire coals are firm, very best selling at 12s, 9d. to 
13s.; other kinds varying from 11s. 6d. to 12s. 6d. House coals 
show no change; prices nominal, from 10s. 6d. up to lds, 9d., 
according to quality. No. 3 Rhondda is at 13s., No. 2 at 10s. 6d. 

At Cardiff patent fuel is firm at 13s. 6d. to 14s. Coke from lds. 
to 21s, 6d. Pitwood advancing somewhat strongly ; latest ex ship 
= 18s. 3d. Four cargoes came from Ireland one day this 
week, 

A degree of weakness continues about the anthracite trade. 
This week, at Swansea, things were a shade better, without change 
in quotations, best malting selling at 20s. ; seconds, 17s.; Red 
Vein, 9s. 9d.; and Big Vein, lls. 6d. Cobbles are at 17s.; nuts, 
18s. to 19s.; peas, 12s, 6d.; mixed, 10s.; rubbly culm, 63. 9d.; duff, 
4s. Steam coal easy, 13s. 6d.; No. 3 Rhondda, 13s. 6d.; patent 
fuel, 13s.; pitwood from 17s. 6d. 

Coalowners are regarding the published returns for July with 
some degree of concern. South Wales exports show a decrease of 
157,092 tons, as compared with the corresponding period, and the 
shipments, it must be noted, for July were 93,060 tons less than 
for June. Newport and Llanelly showed an increase over June, 

In iron and steel there kas been a serious falling off since April. 
Last month only 613 tons left Cardiff, but 4775 tons were despatched 
from Newport. On the whole, the year’s exports of iron and steel 
are satisfactory, the despatch exceeding 58,000 tons. Nearly 
10,000 tons of coke were exported. In patent fuel, whic 
remains an important industry, Swansea retains the lead with 
339,557 tons, Cardiff second with 318,210 tons, Port Talbot third 
with 81,719 tons, and Newport fourth with 25,890 tons, 

Some degree of slackness continues to characterise the steel 
trade. Even at Dowlais last week work was quiet, and still less 
was doing at Cyfarthfa, where I find that the dumping is the 
subject of aggressive action amongst the workmen. The men 
state that a solid week’s work had not been had for a long period ; 
‘*idle turns numerous.” Advocates of dumping contend that tin- 
plate manufacturers are benefited. In support of the evil influence 
of dumping, Mr. Isaac Butler, a leading manufacturer, favours a 
local contemporary with a few facts. In May, 1904, Newport 
received upwards of 8000 tons of American steel. In June, 14,000 
tons, and it is expected July will be equally heavy. This steel, in 
the form of steel billets and bars, accounts for lost turns and idle 
blast furnaces. 

In addition, Mr. Butler adds that the Duquesne Steel Works 
have just completed the rolling of a 50,000-ton order of billets, 
sheet and tin-plate bars, which were shipped to Liverpool, and con- 
signed to different Welsh tin mills and English steel mills. 

That the Welsh works have made a determined effort to main- 
tain trade is shown by a published statement that Blaenavon 
Works are being remodelled, and tens of thousands spent there. 
At Cardiff Dowlais Works new blast furnaces are being put in, and 
for this expenditure recent dividends would appear to give 
justification. 

On Swansea Exchange, this week, a better tone was admitted, 
and the downward course of prices of pig shown to have been 
checked. 

In steel bar an advance is likely. 
as follows :— 

Glasgow warrants, 51s. 9d.; Middlesbrough, No. 3, 43s, 3d.; hema- 
tite, 52s, 6d. All other quotations remain practically the same ; sheet 
iron is still higher than steel quotations, being respectively from 
£7 15s. and £7 10s. Rails, heavy and light, continue at same 
prices. In tin-plates the make last week was much less than in 
the preceding, and shipments were in proportion. Trade, however, 
is buoyant, and a large despatch certain this and next week. 
Stocks are low, only 106,722 boxes. Prices are :—Bessemer, 
lls. 104d. to 12s.; Siemens coke, 12s, to 12s. 3d., ternes are 
22s..6d. to 24s. 6d.; best charcoal, 12s. 9d. to 13s.; big sheets for 
galvanising, £8 12s. 6d. to £8 15s.; finished black plates, £8 15s. 
to £8 17s, 6d. Latest: Block tin, £121 17s. 6d.; spelter, 
£22 Mey 6d.; lead, £12; copper, £51 12s, 6d. Iron ores :—Rubio, 
13s. 9d. 

Cilfrew Works are re-starting. 

Blaenavon surfacemen—enginemen, stokers, and ouiside fitters 
—have tendered notice on account of alleged grievances. Efforts 
are likely for an amicable settlement. 

At Duffryn the bar-rolling mill has been re-started, and five mills 
are now working; in all, thirty-two mills are at work in the 
district. 

‘* Mabon ” has done good service of late by departing from his 
usual 7é/e of commenting upon wage subjects and federal policy, 
and reproving the Welsh colliers for their carelessness in filling 
the coal. Steam small, and even large, has suffered in this 
respect, and as the Scottish and German colliers are more careful, 
it follows that the character of Welsh coal of late has been much 
depreciated. In Cardiff, this week, discussing with influential 
shippers, I was told that the percentage of dirt in coal has been 
doubled of late. In some cases trains filled from the ‘‘ Billy” have 
been rejected. All this is due, not to wilful action, but haste ; 
but now that it is pointed out that the collier will suffer in the 
long run—by the coal of Germany, for instance, ousting Welsh 
from the French markets—some amendment may be expected. 
The old Welsh collier, states a shipper, was very exact in his 
work, Now the ranks of colliers are invaded by men of all 
nationalities, and this may be in part an explanation of the 
grievance. 

A movement is on foot to utilise a disused railway from the 
Breiddon Hills to the Somersetshire coast, formerly used by the 
Ebbw Vale Company when it worked.the ore from that district. 
This railway project will be, it is thought, in connection with the 
passenger boat enterprise of the Barry Dock Company. 

I note that the Light Railway Commissioners sanction an elec- 
trical railway from Conway to Bettws-y-coed. The outlay will be 
£130,000, and, apart from the great service to tourists, will aid the 
agricultural and other industries of a great district. 

The proceedings of that excellent institution, the Miners’ 
Provident Society, were in evidence this week at the quarterly 
gathering in Cardiff. It was shown that during the June quarter 
£101 was paid towards fatal accidents, £2755 to widows, £1353 to 
children, £4247 to disabled members, and £1040 for old-age 
pensions. Ten fatal accidents were recorded, and 1789 members 
were relieved. On the books at present are 857 widows and 821 
children. 


Present prices of pig iron are 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, August 4th, 

THE Government report of coal production shows that the total 
production for 1903 was 359,421,311 short tons, an increase of nearly 
58,000,000 tons over 1902. Value of product, 506,190,733 dols., 
an increase of 38 per cent. The increase in anthracite production 
over 1902 was 32,940,324 short tons, and of bituminous 285,107,392 
short tons, valued at 354,154,288 dols., an increase of 9 per cent. 
The average price of bituminous coal at mine was 1-24 dols., and 
of anthracite 2-05 dols. Preparations have been made greatly to 
enlarge mining operations, but it is doubtful if the market require- 
ments will admit of any production from the newly opened mines. 
H. C. Frick and Co., coke makers, are preparing to build 1000 
additional ovens in the Connellsville region, The present demand 





for coke certainly does not call for much more coke than is being 
now supplied. 

The principal independent operators of the New River and Poco. 
hontas bituminous coal regions in West Virginia have agreed to 
advance prices to 2-40 dols. at coast points. They have been 
selling coal at cost, and agreed to stop. This region is able to 
produce an enormous supply. 

The anthracite production has been severely curtailed for the 
summer. Large producing interests have erected storage capacity 
for strike emergencies. The Reading Coal and Iron Company 
has a supply of 500,000 tons, and will reserve it for emergencies, 
Labour troubles are threatening in the anthracite regions by 
reason of harsh conditions .imposed on the miners. The 
steel industry is quiet. Very Jittle business is being done, 
Production is being greatly curtailed in crude and _ finished 
lines, All large consumers are putting off new work wherever 
possible, and where material is wanted the least possible quantities 
are purchased. 

The Bessemer furnace production is still held down. Basic pig 
is being inquired for this week in large lots. Forge iron is very 
dull, Foundry iron is more active than other lines. Foundries 
and engineering plants are picking up a moderate amount of work 
for marine use. Material for electrical uses, for agricultural 
impl t requir ts, for boiler shops, cast iron pipe foundries, 
and similar establishments, is in fair request. The big foundries 
turning out heavy pieces are doing better than the smaller plants, 
Gas engine building is doing well this summer, and makers of elec. 
trical supplies are exceptionally busy, many of them running full 
time. The three plants of the International Harvester Company, 
employing 15,500 men, were closed on Saturday. Large orders 
were booked this week in Pennsylvania plate mills for plate for 
European exports, and agents of American mills now abroad have 
cabled that additional orders of some magnitude are within reach, 
Local stocks of tin are being reduced by an active demand. Lead 
and spelter are rather inactive this week. Copper continues active 
and firm. 











THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT, 


STEAM coal market: A very broken week on account of the 
holidays. Coal stems are full and prices firm. House coal uiet 
and price unchanged. The quantity of coal shipped for the week 
ending 6th inst. was 41,842 tons only—foreign, 26,794 tons; 
coastwise, 15,058 tons. Imports for week ending 9th were :— 
Iron ore, 7268 tons ; pyrites, 1550 tons ; bars, 650 tons ; pig iron, 
275 tons ; scrap, 30 tons ; pitwood, 1592 loads ; deals, 1693 loads; 
cement, 335 tons. 

Coal:—Best steam, 12s. 6d. to 12s. 9d.; seconds, Ils. to 
lls. 6d.; house coal, best, 15s.; dock screenings, 6s. 6d. to 
6s. 9d.; colliery, small, 5s. 9d. to 6s.; smiths’ coal, 9s. Patent 
fuel, 13s, 6d. to 14s. Pig iron: Scotch warrants, 51s, 9d.; 
Middlesbrough No. 3, 43s. 54d.; Middlesbrough hematite, 
52s. 6d. f.o.b. Cumberland prompt. Iron ore: Rubio, 13s. 64d.; 
Tafna, 14s. 6d. Steel : aie; hoary sections, £4 10s. to £4 12s. 6d.; 
light sections, £5 10s. to £5 12s. 6d., f.o.b.; Bessemer steel tin- 
plate bars, £4 5s.; Siemens steel tin-plate bars, £4 7s. 6d. All 
delivered in the district cash. Tin-plates: Bessemer steel, 
coke, lls. 104d. to 12s.; Siemens, coke finish, 12s, to 12s. 3d, 
Pitwood, 17s. 6d. to 18s. London Exchange telegrams: Copper, 
£56 10s. to £56 12s. 6d.; Straits tin, £121 15s. to £121 17s. 6d. 
Freights: Improved demand, and rates steady. 








TRADE AND BUSINESS ANNOUNCEMENTS. 


THE Windsor Royal Gas Light Company has placed a repeat 
order with Messrs. Ashmore, Benson, Pease and Co., Limited, of 
Stockton-on-Tees, for retort bench ironwork. 

THE Great Contral Railway has just acquired five more Atlantic 
type engines. They have been built by Messrs. Beyer, Peacock 
and Co., Limited, of Gorton, in record time, having been commenced 
in the first week of May. 

WE are informed that the Holwell Iron Company, Limited, 
Asfordby, near Melton Mowbray, having got its new pipe and 
general foundries to work, has opened a London office at 28, Vic- 
toria-street, Westminster, S.W., and is represented by Mr. H. A. 
Stenning, M.I.M.¥. 

JuLius. HARVEY AND Co., of Mansion House-chambers, 11, 
Queen Victoria-street, inform us that owing to the death of their 
principal, Mr. Julius Harvey, which occurred on Thursday last, 
the business will be transferred to Messrs. Price and Belsham, 
52, Queen Victoria-street, E.C., who will carry on all the business 
of the late firm of Julius Harvey and Co. 

Messrs, W. F, Dennis AND Co., 49, Queen Victoria-street, 
London, inform us that the disastrous fire at Messrs. Felten and 
Guilleaume’s St. Petersburg works will in no way affect the supply 
of cables and their other numerous manufactures for the Engiish 
and export trade, which are all made at their works in Mulheim, 
near Cologne, the St. Petersburg works being exclusively engaged 
in the Russian trade. 

Messrs. RICHARDSONS, WESTGARTH AND Co., Limited, of 
Hartlepool, have concluded an arrangement with the successors of 
the well-known engineers, Messrs. Easton and Anderson, by which 
they will become sole manufacturers of the Easton and Anderson 
specialities in general engineering, pumping engines, hydraulic 

lants, kc. The designing will, as before, be directed by Mr. 

-erceval Wilson, assisted by the principal members of the staff of 
the old company, so that there will be a continuity of the 
experience, whilst the facilities for economical production afforded 
by the works of Messrs. Richardsons, Westgarth and Co., will 
enable them successfully to compete for this class of work. 








THE GENERAL SecRETARY (Mr. R. Bell) of the A.S.R.S. 
has again officially approached the Board of Trade with a view to 
compelling the railway companies to adopt some protection for the 
newly electrified railways in Lancashire and elsewhere. So far 
Mr. Bell’s efforts have not been successful, although the inspectors 
of the Board of Trade have instructions to take note of any 
danger. 

ConTRACTS.—Messrs, Fleming and Ferguson, Limited, Paisley, 
have received an order from the Canadian Government for two 
ice-breaker steamers, to be employed in keeping open the naviga- 
tion of the St. Lawrence during the winter months. Both vessels 
are expected to be completed and at work this year. The Brackley 
Gas Company has placed an order with Messrs. Ashmore, Benson, 
Pease and Co., Limited, of Stockton-on-Tees, for two purifiers. 
Messrs. John I, Thornycroft and Co., Limited, have recently 
received an order for a powerful motor boat from Sir George 
Newnes, which is to act as a tender to his new steam yacht. Th: 
boat will be of a new design, and will represent a distinct se 
ture from the usual type of yachts’ tenders. Messrs, Robert 
Stephenson and Co,, Limited, of Darlington, who recently com- 
pleted an order for seventeen powerful Consolidation-type loco- 
motives for the Bengal-Nagpur Riltway Company, have just now 
received a further contract for ten six-whecled heavy passenger 
bogie express locomotives for the same railway. Messrs. Robert 
Stephenson and Co, have also secured an order for two locomotives 
required by the Great Northern Railway of Ireland. The Holwell 
Iron Company, Limited, of Asfordby, near Melton Mowbray, 
Leicestershire, informs us that it has been successful in obtaining 
the contract for supplying the Leicester Corporation Waterworks 
with all the cast iron pipes required for the high-pressure mains 
during the ensuing year, : 
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NOTES FROM GERMANY. 
(From our own Correspondent.) 

THE Silesian iron trade has been on the whole 
fairly active during the week, and prices have 
been well maintained. A healthy tone charac- 
terises the pig iron business ; existing orders in 
the malleable iron department secure employ- 
ment for the next two months, and though fresh 
orders are less numerous than a few weeks ago, 
and the trade on foreign account is showing a 
slightly downward inclination, yet a pretty 
regular activity is expected to prevail during the 
next few months, as the demand on home account 
is satisfactory. The girder and rail works are in 
very good occupation, and plates and sheets have 
met with fair request. Somewhat depressing 
accounts are given concerning the position of 
affairs in the Rhenish-Westphalian iron and steel 
industry. Home inquiry on the pig iron market 
has been decreasing from week to week, and 
exports, especially to England, have considerably 
lessened of late. American competition is 
strongly influencing the export in semi-finished 
steel, and the mills engaged in the production of 
that article had to reduce their working hours. 
Girders are in lively request, and the plate 
market does not show any change since previous 
weeks. Russian orders are reported to have been 
received for railway material. 

The Hoerder Berg Werke und Hiittenverein is 
going to build sixty new coke ovens at the 
Hoerder Ironworks. 

At the Siegerland ironworks the number of 
orders received is limited, and activity generally 
continues but moderate. This year’s business 
in iron and steel is not expected to show any 
marked improvement against last year. 

From the Silesian coal market accounts of a 
favourable character have been received upon the 
week ; shipments increase, both home and foreign 
inquiry having shown more life recently. The 
same may be told of the coke trade, Austro- 
oie aa dealers in coke purchasing rather 
freel7. 

Sales in engine fuel are limited on the Rhenish- 
Westphalian market, and the general tone is 
dull, the improving demand for hou3e coal and 
for gas coal having little or no influence on the 
condition of the coal trade. The demand for 
coke last month was lower than had been antici- 
pated. Stocks in coal and coke at the collieries 
of the Ruhr district are at present estimated to 
amount on 500,000 to 600,000 tons, and the 
working hours are being reduced at several pits. 

Inquiry and demand in the Austro-Hungarian 
iron business have been but moderately good, the 
various establishments being only partially well 
occupied ; the majority of the mills complain of 
the insufficient amount of fresh work that can be 
secured, the want of orders being particularly 
marked in the wagon and locomotive building 
department. Foreign orders can only be obtained 
at reduced prices. 

Gas coal and engine fuel have met with increas- 
ing demand in the Austro-Hungarian coal market, 
and the tendency all round is a little bit more 
lively than before. The entire cessation of the 
Elbe traffic, owing to low water, has naturally 
influenced the Bohemian brown coal trade very 
seriously, and a 15 to 20 per cent. reduction in 
output has been the consequence, 

In France a good trade is done in most sorts of 
iron and steel, and a proof of the healthiness of 
the iron trade is afforded by the rise of 50 cen- 
times in dealers’ prices for the principal articles. 
Merchant iron, No. 2, 155f. per ton; girders, 
165f. to 170f. per ton. 

House coal is in decreasing demand in France, 
and the tone of the market generally has been 
wanting in animation. Stocks in house coal 
increase perceptibly. 

Pig iron and semi-finished articles remain firm 
on the Belgian iron market, while steel shows 
weakness in demand and price. 

Material changes have not taken place since 
last week in the coal trade of Belgium, but the 
situation is, on the whole, a little less strong; at 
least, in house coal a decidedly flat tone was re- 
ported last week, and stocks rise quickly. Engine 
fuel, coke, and briquettes are fairly stiff, and in 
pretty lively request. 








AUSTRALIAN NOTES. 


(From our own Corvespoude nt.) 


No tenders were received for the construction 
of the trans-continental railway from Oodnadatta 
(South Australia) to Pine Creek, a length of 
1063 miles, on the land grant system. It is con- 
sidered that on account of the arid regions 
through which this line would run it would not 
offer any inducement for settlement. 

Contracts have just been let for the annual 
coal supply for the New South Wales Railways. 
The quantity used averages from 400,000 to 
450,000 tons per annum. The prices range from 
4s, 6d. to 8s. 6d. per ton, according to the point 
of delivery. 

From the official returns of New Zealand, trade 
in that Colony still appears to be in a prosperous 
condition, The exports for the year ending 
March 31st last amounted to £15,308,616, as 
against £15,174,739 for the previous year. 

The Government statistician has issued his 
usual return on the manufacturing industries of 
New South Wales. The past year shows a slight 
falling off in the total number of hands employed, 
there being 1863 fewer males, while there 
was an increase of 1269 females, and 276 
more children were engaged in factory labour. 
The totals were 52,463 males, and 13,212 females, 
making a total of 65,675. The engineering trade 
has suffered more than any other, only registering 
an average of 3125 hands, as against 3853 in the 
previous year. With the break-up of the drought 
and the improved agricultural outlook an improve- 
ment took place at the end of the year, 76,585 
persons being then employed. 

A considerable increase has taken place in the 
value of plant and machinery in use, which was 
returned in 1902 as £6,795,843 in value, with 
F2,813 horse-power, to £7,009,806 in value, with 
59,444 horse-power in 1903. 

At last the Arbitration Court has spoken with 
no uncertain voice on the autocratic action of one 
of the labour unions, It appears that the Court 





had given preference to the Wharf Labourers’ 
Union (Sydney), z.¢., men in the union must have 
first opportunity for engagement. This was at 
once taken as an encouragement for the unionists 
to prevent others sharing the work with them. 
They closed their books against any further 
membership, and made their entrance fees 
almost prohibitive. A case was cited before the 
Court by men who were unable to join the union, 
when the president of the Court ruled that men 
of good character should be admitted to member- 
ship without ballot or election, on payment of 
entrance and annual subscription fees, and went 
so far as to fix these fees. He further declared 
that the union’s conduct had been ‘autocratic 
and tyrannical in the extreme.” 





CATALOGUES. 


NAYLER AND Co., Limited, Hereford.—1904 
catalogue, devoted to the Nayler oil engine, which 
is being manufactured in sizes from 14 to 14 
horse-power, 

FERRANTI LiMiTED, Hollinwood.—Catologues 
Nos. 1, 2, and 3 are devoted respectively to a 
reverse current relay for continuous-current 
circuits, moving coil instruments, and shunts for 
moving coil ammeters. 

J. H. CARRUTHERS AND Co., Limited, Polmadie 
Ironworks, Glasgow.—In this neat little pam- 
phlet are illustrated and described the various 
patterns of pumps, condensers, and feed heaters 
made by this firm. A word of praise is due to 
the excellent illustrations provided. 

Horace See, 1, Broadway, New York.— 
“Some Sea Specialities” is the title of a 
brochure issued by Mr. See, and, as its name 
suggests, the book contains particulars of special 
apparatus, together with views of some of the 
ships on which it has been installed. There are 
also chapters on matters of interest to all 
engineers, 











THE PATENT JOURNAL. 


Condensed from “‘ The Illustrated Oficial Journal 
of Patents.” 





Application for Letters Patent. 


4@ When inventions have been ‘‘ communicated” the 
name and address of the communicating party are 
printed in italics. 


26th July. 1904. 


16,458. VentcLe Tires, B. F. Kenna, Manchester. 

16,459. Foor Brakes for Cycigs, T. Courland, Ashton- 
under-Lyne, Lanes, 

16,460. INcanpgscent Gas Burners, H. Clarke, 
Southampton. 

16,461. Ececrric Locomotive, D. L. Crawford, Dunoon, 
Scotland. 

16,462. BraceLets and Neckuets, E. Satchwell, Bir- 
mingham. 

16,463. Looms, A. Sowden, Halifax. 

16,464. TraveLLeR for Rinoc Spinnino, J. W. Cook, 
Manchester. 

16,465. ANTI-FRICTION JOURNAL BgarRina, F, C. Mason, 
London. 

16,466. Coriiss VaLves, F. Hargreaves and J. G. Hud- 
son, Glisgow. 

16,467. PERFORATED Cap3 for VessE.s, J. E. L. Barnes. 
—(C. C. Woods, United States.) 

16,468, UxeosuRE Meter, A. A. Brooksand G. A. Watson, 
Liverp<ol. 

16,469. Hor Water VessEis, C. Chambers, Birming- 
ham, 

16,470. Receptacte for Hongycomp, M. H. Tilley, Bir- 
mingham. 


London. 


16,472. Harness Hames and Traces, G. Morrison, 
London. 
16,473. ReversipLe ScREw PROPELLERS, T. Halliday, 


mdon. 

16,474. Winpow Sas Fasteners, T. Johnson, Black- 
burn. 

16,475. FiusHinc WaTER-cLOsETs, W. and T. Ross, 
Glasgow. 

16,476. Try Squarss, W. G. Clementsand F, G. Lewis, 
Vancouver, British Columbia. 

16,477. AN &STHETIC INHALERS, W. Fairweather.—(A. C. 
Clark, United States.) 


16,478. CaLtenDaR, L. Fondaminsky.—(H. Yof, 
Russia.) 
6.479, TeLePHONE Repeaters, G, W. Kretzinger, 
London. 


16,480. Ea Borer, L. C. Haskew, London. 

16,481. Tea Kettur, L. C. Haskew, London. 

16,482. Canpvesticks, 8. J. Kempster, London, 

16,483. E.ectrric Lames, J. Brockie, London. 

16,484. Reep Trimmer for CLarionets, J. 8. Hughes, 
London. 

16,4£5. Bonp for Coat Dust, H. L. Mitchell and T. 
Marriott, London. 

16,486. MuxtitusuLaR Steam Boivers, J. F, Lieben- 
tritt, London. 

16.487. LosricatiIne Device for SPINNING SHELLS, J.J. 
Bradley, London. 

16,488. Presses, W. A. North, H. H. Freer, and W. H. 
Hind, London. 

16,489. CONTROLLING ELEcTRIC CURRENTS, Humber, 
Limited, and 8S. H. Halford, London. 

16,490. Courtines for RarLway Coacues, H. Turner, 
London. 

16,491, TREATMENT of SuLPHIDE OrEs, J. Swinburne, 
London. 


16,492. Treatment of Antimony, J. Swinburne, 
London. 
16,493. Construction of Name Puatss, E. Verey, 
London. 


16,494. Tires for Motor Cars, C. and G. F. Watkins, 
London. 

16,495. Kerries, E. H. Erwood, London. 

16 496. Lenses for Lamps, 8S. G. Whitehouse, London. 

16,497. Automatic STEERING GeEaR, J. Duncan, 
London. 

16,498. SPARK ARRESTING APPARATUS, W. R. Preston, 
London. 

16,499. Insect Destroyer, E. Eyears, London. 

16,500 Hatz Pap, H. Roger, London. 

16,501. Loapise Macuinges, J. G. Lorrain.—(The 
Hamilton Manufacturing Company, United States.) 
16,502. Locomotive Car Putusrs, J. G. Lorrain.— 
(The Hamilton Manufacturing Company, United 

States.) 

16,503. Dygine of TexTILE Fasrics, C. E. Wild, 
London. 

16,504. Propuction of Ammonia, H. C Woltereck, 
London. 

16,505. Venice Warts, T, Beckers, London. 

16,506. Sroot Macuines, A. J. Thornley, Lo .don. 

16,07. PaotoorapHic Cameras, F. E Cheeseman, 


London. 

16,508. WHIPPLE Trezs for Roap VEnIcLEs, M. J, Mose, 
London, 

16,509. TaLePHonE Drrectorigs, F. Drowns, London. 

16,510. AppREss Sips for ENveLopss, G, A, Grace, 


London, 





16,511. Treapies, M. A. Adams.—(The Compagnie des 
Moulins A. Coudre de Coaticook, Canada.) 

16,512. Paper Ferpine Mecuanism, T. and 8, Emerson, 
London, 

16,5:3. Isk Paps for Dupttcatorns, A. DPD. Klaber, 
London. 

16,514. Dressina Saor Winpows, W. Smith, London. 

16.515 Means for Cootinc CyLinpgrs, A. G. Melhuish, 
London. 

16,516. VaLve Fuusues, 8. R. Ramsey, J. P. Good- 
fellow, A. James, and 8. A. and C. 8. Richmond, 
London. 

16,517. GaLvanistne Merat, J.C. Broadbent andG. A. 
flerdman, London. 

16,518. Foustain Pans, L. G. Sloan.—(Tlv L. BE. Water- 
mutn Company (Incorporated) United States.) 

16,519. Book Snape, G. Bouvier, London. 

15,520, AUTOMATICALLY Lacine Sues, W. A. Smith, 
London. 

15 521. Patrern Carps and SHow Caszs, C. Clifford, 
London. 

16,522. Fornacas for BorLers, D. Roberts, London. 

16,523. Trees for Boots and SxHoxzs, P. Arnold, 
London. 

16,524. SuHarr Coupiines, R. Haddan.—(/. Lehman, 
United States ) 

16,525. Corr Hoiver, E. Wist, London. 

16,526. Case for Fiar Frims, R. Krayn, London. 

16,527. Paper Biankets, J. Howorth and Japa 
Blinds, Limited, Liverpool. 

16,528. DisPLayInG ARTICLES of CLoraina, &e., 4. 
Markiewicz, Liverpool. 

16,529. CompresseD AIR Coo_zpD Raegostats, M. 
Callow, London. 

16,530. Gas Exarngs, A. 8. Dickison, London. 

16,531. Fire Arcaxs for Furnaces, D. J. McKenzie, 


mdon. 

16,532. Treatinc Fiour, F. W. Howorth.—(W. £. 
Whetham, France ) 

16,533. Locomotive Esxoings, J. W. Cross, E. Field, 
and F. 8. Morris, London. 

16,534. Steam Bor.ers, J. Hallett and G. Halliday, 
London. 

16,535. Seatinc Device for Borrirs, W. E. Heath, 
London. 

16,536. Sounp Recorp Taxstets, J. Y. Johnson,—{The 
Burt Company, United States.) 

16,537. ARRESTING the Procress of Surpa, J. N. L. 
Billet, London. 

16,538. CoLouaine Matrers, J. Y. Johnson. Badische 
Anilin and Soda Fabrik, Germany.) 
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16,539 Priminc Apparatus for Pumps, G. D. Mackin- 
tosh, Barrow-in-Furness. 
16,540. Hanainco Pozzi, F. E. Clapham, London. 
16,541. Moror and other VEHICLE Lamps, F. Goodwin, 
Birmingham. 
16,542. Sirk Dressinc Macuines, A. Mellor and J. 
Vil'y, Huddersfield. 
16,543. Tagatinc Peat. T. R. Hammer, Manchester. 
16,544. Construction of TuRBINES, W. Clark, Campbel- 
town, Argyleshire. 
16,545. Tires for Motor Venicies, C. E. and J. E. 
Pointon, London. 
16,546. ManuractuRE of Svuaar, 8. 
Loewenthal, Liverpool. 
16,547. Tor-ciip3 for Cycre Prepats, H. Wheeldon, 
Manchester. 
16,548. ComBINED MeTAL-cUTTING Too.s, J. Sinclair, 
Glasgow. 
16,549. Desks, The Bennet Furnishing Company, 
Limited, and C. and G. C. Bennet Glasgow. 
16,550. Stop Part, W. F. Mcore, Preston. 
16,551. Roratisc Picker Drums, C. Walmsley and 
C»., Limited, and C. Walmsley. Manchester. 
= _— Drivixe Birt, T. Wilks, Bloxwich, near 
alsall. 
16,553. Sarety Sprinc NeckteT Lock, P. J. Perry, 
Llandudno. 
16,554. Supports for SHop Wrixpows, E. Wittkcwski, 
mdon. 
16,555. ADVERTISING Sicys, E. Wittkowski, London. 
16,556. TuRNwReEst PLoucue, J. Huxtable, London. 
16,557. Presses for Stampinc Merats, J. R. Hill, 
mdon. 
16,558. Water Meters, W. G. Kent and W. J. E. 
Binnie, London. 
16,559. SHowinac Views by a Siipine Action, F. T. 
Pillivant, London. 
16 560. Game, H. Taylor-Stephens, London. 
16,561. MacHIng for MOULDING PLasTIc SuBSTANCES, 
E. Cole, London. 
16,562. Gas Stoves, M. Nice, London. 
16,563. Corp Ho.pers, L. G. Phillips and F. M. Day, 


Stein and M. 


mdon. 

16 564. Hotprrs for TorLet Paper, F. J. Satterthwaite, 
London. 

16,565. SuHeEep-piprine Tups, F. L. Stanton and W. J. 
Nott, London. 

16,566. CoLourninc Martrers, T. R. Shillito. — (Th¢ 
Aniline Colour and Extract Works, Switzerlund.) 

16,567. GENERATION Of ACETYLENE Gas, H. Freel and 
J. Lemon and Son, London. 

16,568. FasTENING CoLLars, 8S. A. Bhise, London. 

16,569. Ourpoor Seat for TRamcars, J. S. Morfitt, 
London. 

16,570. Screw Jacks, 
Thames. 

16,571. Cooxtne Stoves, P. R. J. Willis.(-S.W. Jackson 
and J. W. Hudson, United States ) 

16,5 PHoTocrsp#Hic CAMERAS, R. Scott, London. 

16,573. ADVERTISING Siens, J. E. Neale, London. 

16 574. DIsPLAYING ANNOUNCEMENTS, J. E. Neale, 
London. 

16,575. Venicte Wuegts, R. F. Fuller, London. 

16,576. Coat Mintve, S. Bates, London. 

16,577. IRontNG Macutings, A. F. Buck, London. 

aa TELEGRAPH TRANSMITTERS, R. Wolters, 

mdon. 

16,579. INCANDESCENT Exectric Lamps, R. A, Gill, 
Liverpool. 

16.580. Gears for INpicaTors, L. Wille, Liverpool. 

16,581. Ex:ecrricaL Brnpina Screws, M. Bouchet, 
London 

16,582. Winpow Sasues, J. B. le Maitre, Birmingham. 

16,588. Propuction of Motive Powkr, A. Baudin, 


M. Ketierer, Kingston-on- 











ndon. 

16,584. Compressors, A. J. Boult.—(N. 4. Christenarn, 
United States.) 

16,585. Cooxine Stoves, B. Smith, London. 

16,586. Point MecHanisM for Tramways, E. Lawrence, 
London. 

16,587. MECHANICALLY-PLAYED KEYBOARD 
ments, W. Heilbrunn and 8. Bliith, London. 

16,588. Rotary Krins and Driers, C. A. Matcham, 


INSTRU- 


on. 

16,589. Spinninc Macuivyes, H. Martiny, London. 

16,590. Castine of Press, R. G. James, London. 

1¢,'91. Cu'p_ or Fixtva OG Gutrers G. Harman and 
J. Wing, Forest Hill, Kent. 

16,592. ApsustTMENT of DirrcsER VANES in CENTRI- 
FUGAL Fans, Aktieselskabct Elling Compressor 
Company, London. 

16,593. APPARATUS for Wasuine Gas, H. W. Heming- 
way and R. Booth, London. 

16,594. Propuction of PrinTeD Fapric, Hulse and Co., 
Limited, and A. G. Shaw, London. 

16,595. SupporTING Devicss for ELEctric Fans, 8. G. 
Leach and E. Bergtheil, London. e 

16,596. Gass Mirror TaBLET, G. Pilz, London. 

16,597. INTERNAL ComposTION Enarnes, A. E. Parna- 
cott, London. 

16,598. CiutcHeEs, J, H. Apjohn, London, 

16,599. Upsettina Toots for Forminc Heaps on Exp 
of Wrres, F. Krtik], London. 

16,600. MANUFACTURE of GLass-waRk, R. Good, jyn., 


London. 
16,601. TeterHone CenTRAL Station Systems, G. 


™m , London, 
16,602, Bromine ALKYL ACETAMIDES, Kalle and Co., 
London, 
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16,603. Exectric Arc Lamps, A. D. Jones and The 
Jandus Arc Lamp and Electric Company, Limited, 
London. 

16,604. Arm Escapement Fonner, C. W. Smith, 
Bloxham, near Banbury. 

16,605. FeaTHertne Froata of Pappie Vessers, A. G. 
Bart'ey, Ealing, Middlesex. 

16,606. MECHANICAL Stokers, H. Edge, Manchester. 

16,607. Looms for Weavina, C. B. Buchan, Manchester. 

16 608. ELrecrrtcaLty OrEraTING Typewrirers, 8. H. 
Heywood, Manchester. 

16,609. Covers for Preumatic Tire Arr Topgs, E. L. 
W. Bellhouse, Sheffield. 

16.610. Fastentnc Covers of Portapcie Brys, J. H. 
Luby and W. Harris, Bristol. 

16,611. Manpriv for Lap WeLpep Toses, W. Robinson, 
Wolverhampton. 

16,612. Gorey Course Appiiances, J. R. 
Glasgow. 

16.613. Ecxctric Time Switcugs, D. J. Steele and C, 
Kratt, Glasgow. 

16,614, ADsosTABLe Rop for Houpinac INCANDESCENT 
Mast ss, E. 8. Wood, Higher Irlam, Lanes. 

16 615. Wixvine Macuines for Yarn, W. T. and J. H. 
Stubbs, Manchester. 

16 616. ADVERTISING on Hanpcarts, J. F. Tonry, 
Wolverhampton. 

16,617. Rarnproor Seats, F. K. Lockett, Manchester. 

16,618. Furnaces, J. Robinson, Llangollen, North 
Wales. 

16,619. Evectric Ion1T1Ion APPaRatTUS for ExPLODING 
Gases in Rotary Esoings, G. W. Somerville, Ac- 
erington. 

16,620. Daessinc Cases, H. W. Cave-Browne-Cave, 

mdon. 

16.621. Mecaanicat Device for DisPLAYING PICTORIAL 
Postc gps, W. Taylor, London. 

16,622. Borrte RsFitLinc PreveNntioy, W. Taylor, 
London. 

16,628. Lamps, T. Hough, Liverpool. 

16,624. CvcLe SappiEs, J. B. Brooks and J. Holt, 
Birmingham. 

16,625. Weavisc Looms, T. and G. W. Singleton, 
Halifax. 

16,626. Footrnauts, H. Fitzpatrick, Burnley. 

16,627. Pygumatic Traes, G. Downes and W. E sans, 
Birmingham. 

16,628. CoNNECTING VaLvgs in Pipgs, R. A. Brooks, 
Glasgow. 

16,629. Boot Hgxxs, H. B. Morrison, Glasgow. 

16,639. Distaipotion of AcrvatTine Fivuip in Fcurp 
Motors, H B. Watson and T. C. Billetop, Liverpool. 

16,631. FLoors, H. Schneider, Dresien, Germany. 

16,682. Reparrine Boors, L. Levy, Cologne-on-Rhins, 
Germany. 

16,633. Grain Blowers, G. Merkel, London. 

16,684. IncopaTors, E. T. Tolhurst and W. Wilson, 
London. 

16,635. HotpER of TaREADED NexpEs, J.-D. Cocks, 
St. Clears, Wales. 

16,636. Frittinc Bottries, A. W. Marshall, London. 

16,637. Formine ELectro-MaGnNetic Cos, W. Liebert, 
London. 

16,638. INTERNAL ComBusTION ENGINES, J, T. Douglas, 
Lincoln. 

16,639. Evecrric Switcues, C. Smith, London. 

16,640. SarLtnc Boats, J. McHardy, London. 

16,641. Curtain Sospenpinc Devices, J. MeMardy, 
London. 

16,642. SeparaTinc Money Caeckx Tit, G. Foulger 
and M. Curd, London. 

16,643. CanDB?ARD Boxes, H. Allen, London. 

16,644. Fitters, C. C. Wakefield, London. 

16,645. VenicLe Wakes, J. H. White, London. 

16 646. Govervors for Stream Evornes, F. Wedrick, 
London. 

16,647. Saietp for Excavation of TuNNELs, B. C. 
Simpson, London. 

16,648. Ececrro-PLATING of METALLIC ARTICLEs, 
Rudge-Whitworth, Limited, J. V. Pugh, and H. L. 
Heathecte, London. 

16,649. Stockise SusPENDER Grip Howes, J. Cripps, 

mdon. 

16,650. Pweumatic Dispatch Toses, C. W. Bluemel 
and P. R Shill, London. 

16651. CovgRING OPERATING WIREs, 
London. 

16,652. Fitters, C. E. Challis, Barnet, Herts. 

16,653. STarTInG Switcnes for Evcecrric Motors, 
Stothert and Pitt, Limited, and W. Pitt, Loadon 
16,654. Icz Propvucinc Apparatus, M. E. Douan:, 

London. 

16 655. ACETYLENE Gis Generators, W. G. Penz r, 
London. 

16,626. WrEvcuEs for Piprs, A G. Brookes.—(The Lay 
State Tool Company, United States ) 

16,657. Roap-makixu, J. C. Butterfield, London. 

16,658. INCANDESCENT Gas ManTLes, F. E. Bateman, 
London. 

16,659. PHorocrapHic CoLour Fitters, H. Schmidt, 
London. 

16,460 Mixture for Psecmatic Tires, E. Richard ar.d 
dé. Joussame, Londun. 

16.66!. IXCAYDESCENT VAPOUR BuRNERS, H. Wood, 
Londor. 

16,662. ELectRic Motor ContrRot Systems, The British 
Thomson-¥ouston Comp2ny, Limited. The General 
Electric Company, United States.) 

16,663. ELecraic Merers, The British Thomson-Hous- 
ton Company, Limited.—(The General Electric Com- 
pany, United States.) 

16,664. SrarnTInG RestsTances for ELEctTRic Motors, The 
British Thomson-Houston Company, Limited.—(7h¢ 
General Electric Company, United States ) 

16,655. Spggp Gear, H. C. Sheppard, London. 

16,666. Vanes for FLurip PREssURE TURBINES, J. Cooper, 
C. Regenbogen, W. J. A. London, J. N. Bailey, and 
A. W. Clarke, London, 

16,667. Arc Lamps, W. R. Ridings, London. 

16,668. Book Carriaces, 8. A. Marshand G. C. Gifford, 
London. 

16,669. Factentnas for Wixpows, &c., G. Harris, 
London. 

16,670. APPARATUS for SHARPENING Razors, G. Burton, 
London. ‘ 

16,671. Wasuenrs, C. Harding, London. 

16,672. Manuracture of Mon-oxipe of Leap, H. D. 
Smith, London. 

16,673. Propucine Motive Power, 8. von Medveczky, 
London. 

16 674. AvuTomaTic Pranos, L. Pesaresi, London. 

16,675. CoMMUTATOR TRIMMING APPARATUS, J. Phillips, 
London. 

16,676. PapgR Dryinc Apparatus, T. W. McFarland, 
London. 

16,677. PNeumatic Trrgs, A. W. Prust and F. 0. Mabey, 

ndon. 

16,678. Corsets, C. de Grasse, London. 

16,679. Dust-LayInc ComposiTIon, C. Bauer.—( Messis. 
G. and W. Lambeck, Germany.) 

16,680. Fastenine for Lace-up Boots, G. R. 8. Andrews, 
London. 

16,681. Protectors for Pygeumatic I'rres, W. 8. Cort, 
G. L. Porter, and W. H. Stevens, London. 

16,682. MecHanism for Bicycies, W. P. Thompson.— 
(The Standard Spoke and Nipple Company, United 
States ) 

16,683. Sewinc Macuinges, W. P. Thompson.—(7/« 
Domestic Sewing Machine Company, United Slates ) 
16,684. Sanirary Fork CLEANERS, R. W. and J. Horne, 

London. 

16,685. Motive Power Enaings, H. Edmunds.—(4. 
Hayes, United States.) 

16,686. SUBMERGIBLE Boats, R, H. §. Bacon and A. T, 
Daweon, London 


Brown, 


J. Thomas, 


cath July, 1004 
16,687 Grass and Merat Creanser, L M Burt, 


mdon. 
16,688. Cans MaNvractcRED in Matat, lL, M. Burt, 
London, 
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16,689, Water Purirication, C. Tuckfield and W. G. 
de F. Garland, East Molesey, Surrey. 

16,690. CitIckinc Kuira Hanpie, H. Brammer and A. 
Young, Leeds. 

16,601. Werr Fegcer Atracament for Looms, E. and 
A. Crabtree, and F. Crossley, Todmorden, Yorks. 

a SHELLING Pam O11 Noets, J. C. Crellin, Liver- 
pool, 

16,693. LeTreRING on Gass SurFacg3, H. Huddleston, 
Liverpool. 

16,694. Propucine Grooves in BLinp Roivrrs, K. M. 
Uttley, Manchester. 

16,695. Suutries for Looms, F. D. Irvin and J. H. 
Heald, Manchester. 

16,696. Automatic LerrerR Box, B. Sabat, Birming- 


han. 

16,697. Trees for Motor Cars, C. 
Halifax. 

16,698. Sears SHARPENERS, H. 8. Parry, Lianelly, 
Carmarthenshire. 

16,699. Apparatus for Sowine SzEps, W. Glover, Liver- 
pool. 

16,700. Boots and SHogs, W. Richardson and G. Moss, 
Stafford. 

16,701. AcetyLeng Gas Generator, J. H. Luby and 

farris, Bristol. 

16,702. Rartway Ventcte Lire Guarps, G. Kirby, 
Liverpool. 

16,703. SuspENDERS for Trousers, J. Westaway, Liver- 


H. Wilkinson, 


pool. 
16,704. Capz Carriers for Crcies, A. Smith, Birming- 


am. 

16,705. Core for Gotr Batts, R. and R. F. Hutchison, 
Glasgow. 

16,706. ADVERTISING VaHiciEs, P. A. Walker, Glasgow. 

16,707. Prosecrites, H. Stanbridge and W. Walker, 
Sheftield. 

16,708. GearInc Mecuantsm of Scupptna Frames, R. 
Tyack and Howard and Bullough, Limited, Accring- 


ton. 

16,709. Domestic Fire-cuarps, W. B. Hill, South- 
ampton. 

16,710, ExTEnsIon Lappers, J. W. Hutchinson, Burn- 


ey. 

16,711. Means for Retatnrna Music, A. C. Tennant, 
Seacombe, Cheshire. 

16,712. Gas Pgnpants or Fittincs, H. K. Hughes, 
London. 

16,713. WARING H. 

London. 

16,714. Sanrrary Box, C. C. Woollard and J. T. Batten, 

nes, Surrey. 

16,715. Distnrectant Powpgr, C. C. Woollard and J. 

. Batten, Barnes, Surrey. 

16,716. Potato HARVESTING Macuine3, W. 
London. 

16,717. Cash Recister TiLts, J. Holz, London. 

16,718. GuipE for TroLLey WHeELs, A. Berkshire and 
P. B. Walsh, London. 

16,719. Borter Fornacss, A. J. Boult.—(W. A. Kane- 
man, United States.) 

16,720. Manuracturs of Woven Fasric;, A. G. Ionides 
and A. C. Harris, London. 

16,721. Drrvine Pouiey, G. H. 
Briggs, London. 

16,722. Gas-cONTROLLING Davicr, E. Hinton and F. 
A. Andrews, London. 

16,723. Encinges for Motor Veuic:gs, N. Crane, 
London. 

16,724. VaLves, T. Wasdell and J. Tylor and Sons, 
Limitéd, London. 

. SANITATION, W. Wigley, London. 

26. Lrrrine Jack, B. L. F, Potts, Dorking. 

727. Propucsion of CrcLe WHEELS, &c., W. Orley, 
Woking. 

16,728. DYNAMO- ELECTRIC Macuines, Allgemeine 
Elektricitiits-Gesellschaft, London. 

16,729. Contact SHors for ELecrRicALLY-PROPELLED 
VeHicEs, The British Thomson-Houston Company, 
Limited.—(The General Electric Company, United 
States.) 

16,730. Moror Car RapiaTor, J. Bartlett, London. 

16,731. FooTBaLy KicktNG-paD, 8. E. Sams, London. 

16,732. Steam Stop Vatves, W. E. Young, London. 

16,733. ADJUSTABLE Brackets, A. Breese, London. 

16,734. TREATMENT of MeTaLuic WHEEL Rims, T. H. 
Woollen, London. 

16,735. Hotper for Matca-Boxes, Xc., 
London. 

16,736. Wrencues, J. H. Dixon, London. 

16,737. AcETYLENE Lamps, H. Lucas and W. H. 
Egginton, London. 

16,738. Brakes for Ventcies, J. H. Thomas, London. 


APPAREL, Van Hooydonck, 


Nass, 


Norman and H. 





’ 


T. Wood, 


3. 

16,739. ATTACHMENT for Fitep Documents, J. 
Thomas, London. 

16,740. APPLIANCE for LEARNING the ART of SwImMING, 
J. McHardy, London. 

16,741. Means for Factirratine Serve Fisxina, H. J. 
P. Dumas, London. 

44,742. Salt-HaNkKsS, M. Mansson, London. 

‘16,743. Distripution of Distsrecrina Liguips, T. 
King, London. 

16,744. Savety Sasu Fastever, W. Symonds, They- 
don Bois, Essex. 

16,745. SpEED GoveRNor for Disc PHONOGRAPHS, 
Vereinigte Uhrenfabriken von Gebriider Junghaus 
und T. Haller, Aktien Gesellschaft, London. 

16,746. Evecrraic Stop Motion for Lace Macuings, 
B. J. B. Mills.—(4. Pocheron, F. Cellery and (o., 





France.) 

16,747. KECORDING INSTRUMENT, H. W. Sullivan, 
ondon. 

16,748. STeENciL Printinc Macuines, D. Gestetner, 


London. 

16,749. STENCIL PrintiInc Macuing, D. Gestetner, 
London. 

16,750. MacHINE Banps, W. E. Evans.—(F. 4. Schurig, 
Germany.) 

16,751. Recepracctes for Etements, H. P. R. L. 

Porscke and G. A. Wedekind, London. 





16,752. BaLioons, C. V. Skorzewski, London. 

16,753. Lockstitch SEwinc Macaines, F. Davis, 
London. 

16,754. AprpakaTus for TrReaTING Mgrats, G. P. 
yars, London. 





16,755, OpticaL ProsEcTING 

Watson, F. W. W. Baker, and A. B. Miall, London. 

16,756. RENDERING BENZINE NON-INFLAMMABLE, J. E. 
Lyndall and K. Costley-White, Londor. 

16,757. SHockING ATrACHMENTS for 
Brypers, J. Calder, London. 

16,758. ELecrroLyTic ELEctriciry Mrrers, C. 0. 
Bastian, London. 

16,759. INTERNAL ComBUSTION ENaines, A. G. Mel- 
huish, London. 

16,760. BaLaNncinc Potes of Maanets, H. Gercke, 
London. 

16,761. Picture Post-carps, H. O. Weber, London. 

16,762. Jorninc the Enps of TeLecRapn Wirgs, G. E. 
Schmidmer, London. 

16,763. Propvcine Poor Gas free from Tarry 
Matters, L. Boutillier, Liverpool. 

16,764. ELecrric Switcues, J. Y. Johnson.—~( Voigt 
and Hacfiner Aktiengesellachatt, Germany.) 

16,765. ArpaRaTus for WasHinc Gas, Kirkham, 
Hulett, and Chandler, Limited, and 8, Hersey, 


AppPaRATus, C. H. 











HARVESTER 


mdon. 
gt MaNUFACTURE of ILLUMINATING Gas, A, Colson, 
ndon, 
16,767. Sicntinc Apparatus for Orpwance, A, T. 
Dawson and G. T, Buckham, London, 
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16,768. Sarety Lockinc Lever Crip Hook, 8, H 
Manners, Rushall, near Walsall. 

16,769. PuncHes, A. E. Bigg, Manchester, 

16,770. Manuracture of Pie Fasrics, F, Watzlawik, 
Manchester. 

16,771. Repair Banps for Pygumatic Trees, E. F. 
Coupe, Sheffield. 


16,773. Woopen Lasts for Boots, J. V. Collier, 
Northampton. 

16,774. Parcet Carrigr, T. E. Coupe and R. Green- 
halgh, Manchester. 

16,775. IRontnc Macutnegs, J. B. Russell and T. Ward- 
rop, Manchester. 

16,776. Drawine Boarps for Scnoots, W. G. Hill, 
Guildford, Surrey. 

16,777. INTERNAL ComBusTION Motors, 8, Ride and W. 
Sharp, Manchester. 

16,778. VENTILATING 
Halifax. 

16,779. Caucks for Latugs, &c , W. Deakin, Birming- 


Hovsgs, ‘&c., <A. Bescoby, 


am. 

16,780. Foot-REsts for Moror Cycgs, J. J. Duffy, 
Birmingham. 

16,781. INcanpEscent Gas Boryers, W. Allman and 
J. H. Watson, Birmingham. 

16.782. INCANDESCENT Gas Borners, F. E. Bat2man, 
London. 


16,783. Fornace Doors and Frames, G. D. Innes, 
Manchester. 
16,784. Coverine for Sprnninc Rouugrs, J. H. Heys, 
urnley. 
16,785. Micrometer Gavors, J. W. Crompton, Man- 
chester. 


16,786. Spzep Recucarors, A. Bland, Huddersfield. 

16,787. Batt Returngers for Brturarp Taswes, J. T. 
Bradbury, Huddersfield. 

16,788. Firg-PRoor SkeLeToN Fioorinas, H. G. V. 
Rydahl, London. 

16,789. OVERHEAD TROLLEY Wire Cut Oct, F. Edwards, 
Aston. 

16,790. Securine Freicut upon Rartway Trucks, J. 

wis, Kingston-on-Thames. 

16,791. Baur Fastener, I. Jackson, Manchester. 

16,792. Dentat Pcatss, J.-P. Matheret, London. 

16,793. BILLIARD Markers, H. 8. Martin, Liverp>ol. 

16,794. StRiKING Too.s, J. W. MeWhinnie, Liverpool. 

16,795. Cooxine Utensits for VEGETABLEs, M. A, 
Charles, Bristol. 

16,796. ComBinED Frrepiacr, ASHPAN, and Fire- 
auaRD, F. Farnworth and T. Pinkerton, Rams- 
bottom, near Manchester. 

16,797. Sates’ Sipr Lieuts, A. Robertson, London. 

16,798. Printine Caricogs, J. V. Hulme, Manchester. 

16,799. Smoke BurnNER and Heat Generator, M. B. 
Oldroyd, Ossett, Yorks. 

16,800. Lac-DER1V.T.vas, W. S. Bucklin, London. 

16,801. SELF-RESTORING INTERCOMMUNICATION TELE- 
PHONE, G. H. Freeman and B. Pearce, Birmingham. 

16,802. Ferepinc Suckuine Lamps, J. D. MacMillan 
and C. Campbell, Queen’s Co., Ireland. 

16,03. Cansuretrers, W. W. Bexumont, London. 

16,804. Expansion NguTratisEa for Macuines, H. 
Seacole and 8. Oldham, Witney, Oxon. 

16,805. Hotpina Gas Giopes, E. A. Arculus and P. 
Wigley, Birmingham. 

16,806. Sappigs, F. J. C. Rivitre, London. 

16,807. Domestic Tray, H. C: Callaway, London. 

— — Fornitore Bracket, R. Nicholson, 
uive : 

16,809. Stgam Generators, C. D. Mosher, London. 

16,810. Paintinc Macutines, T. Hamilton, sen., and 
T. Hamilton, jun., London. 

16,811. Ranog Finpers, G. M. Lawford and D. 8, 
Capper, London. 

16,812. Sarety 
Germany. 

16,813. Vessets, G. A. French, London. 

16,814. ELEcTRIC INSTALLATION for TRANSMITTING TIME, 
D. Perret, London. 

16,815. ARMATUR® CONNECTION for Motor ELECTRICITY 
Meters, J. Geyer, Berlin, Germany. 

16,816. Batt Poiieys, Fabrique Nationale D’Armes 
de Guerre, Société Anonyme, London. 

16,817. AUTOMOBILES, W. Fletcher, London. 

16,818. Dryine Bospsins of Yarn, B. Cohnen, London. 

16,819. Rotary Enorngs, J. E. Metzger, London. 


Lappers, H. Berghaus, Berlin, 


16,820. Evecrric Winpinc-vup Device for Clocks, J. 
B. J. Sallin, London. 
16,821. Packrisc Dry Mepicines in Tins, R. N. 


Cunningham and The Salt Royal Company, Limited, 
London. 

16,822. PRESERVE Cans, H. Béhm, London. 

16,823. Torpings, H. F. Fullagar, London. 

16,824. Rounpasouts, H. 8. Maxim and E. G. Joubert, 
London. 
16,825. Dosoraermic Apparatus for 
Coverine, P. F. E. Magniez, London. 
16,826. WATER FILTERING APPARATUS, 
London. 

RECUPERATING CHAMBERS, V. Defays, London. 

. Necxtrgs, 8. Whitehead, London. 

16,829. Device for Recreation, R. Proud, London. 

16 830. Sears, H. D. Napper, London. 

16,831. Caaroinc Gas Retorts, A. F. Browne, London. 

16,832. Governors for Petro: Encrngs, F. H. Smith, 
London. 

16,833. Grinpinc MILts, A. B. Cockland and J. T. 
Morris, London. 

16,834. Dust Wacons, P. Bauer, London. 

16,835. Protective Cover for Heaps of STaNDARD 
Rosss, W. P. Thompson, Liverpool. 

16,836. InpDusTRIAL Liqurips CONTAINING GLYCERINE, 
L. Riviere.—(F. Walter, Germany.) 

16,837. ELectric Conpucrors, J. Y. Johnson.—(Hart- 
mann and Braun Aktien-Gesellschaft, Germany.) 

16,838. ToBoGGaNINnG Stipes, W. Savage, London. 

16,839. CARRIAGE for TRANSPORTING BEDSTEADS with 
Occupants, M. M. Brophy, London. 

16,840. SHapine Woop, E. H. Schmidt, London. 

16,841. Roiuers for Grinpstongs, C. A. V. Hallgren, 
London. 


CHOCOLATE 


J. Reche, 





t 
5 


2nd August, 1904. 


16,842. WaTeRPROOF CaBLEs, G. W. Owen, Knowsley, 
near Prescot, Lancs, 

16,843, FREE-wHEEL Gear, T. C. and F. G. Haigh, and 

H. Davies, Pontypridd. 

16,844. Tramway Kart Cup, F. W. Bidder and The 

Railway and General Engineering Company, Limited, 

Nottingham. 

16,845. STEAM 

Halifax 

16,846. ELectric CrrcuiT Breakers, J. G. Statter, 

London. 

16,847. MecuanisM for TorPzpogs, J. Whitehead, Man- 

chester. 

16,848. PropELLerRs for Sares, L. A. Godderidge and 

J. H. Taylor, Nottingham. 

16,249. TreaD for Motor Car ‘i1rEs, H. Ellison, 

Halifax. 

16,850. Huis of VessELs, E. Hancox, Stockton-on- 


Ratstinc Fornaces, G. Wilkinson, 


16,851. WasHiInc PHoToGRaPHic Puarss, W. L. Parkin- 

son, Liverp ol. 

16,852. Stametnc TRapDE Marks, R. and C. H. Wall- 

work, Manchester. 

16,853. S1GNaLLinG for E-ectric Tram-cars, G. Wright, 

Nottingham. 

16,854. Gas Burners, G. J. Cox, Melbourne, Victoria, 

Australia, 

16 855. CentrirucaL Liquip Separators, J. Heinrich, 

F. Dierks, and C. J. Méllmann, Osnabruck, Ger- 
many. 

16,856, Davicr for ExutpiTino CLoTuine, A, Niittgens, 

Berlin, Germany. 

16,857, Puatzs for Usk as Tixes, BE. Bosinger, Berlin, 


jermany. _ 

16,858. HaIR-DYEING ApPaRATvs, O, Peter and H, von 
zyn, Berlin, Germany. 

16 859. Tester for CuRLING IRons, M. Thulcke, Berlin, 


rmany. 
16,860, AppaRatus for Dry1na Boop, J. Anspach, 
rlin, Germany. 

— Tires for Wueets, W. G. Hicks, Bracknall, 


1K, 
16,862. Liquip Containers, L. White, Birmingham. 
16,868. FLANGING Macutngs, L. Hjorth and O. Strand, 


16,865, Moror Cars, F, W. Lanchester, Birmingham, 

16,866. Hert Paps, W. and J. Sagar, and I. Ingham, 
Burnley. 

16,867, MANUFACTURE of Cement, J. C, Sellars, Birken- 


head. 

er Lamp for Gengratine O11 Gas, H. F. Pegden, 

ull. 

16,869. Metruop of Improvina the Yre_p of Hypro- 
carpons, C. Affleck, Manchester, 

16,870. Non-s_rpprina Exastic Tires, J. Richardson, 
Lincoln, 

16,871. Recervinc TELEGRAPH R. 
Underhill, London. 

16,872. Means for Ergcrinc Wire Net Fencrna, H. L. 
Brown and J. C. Chapman, Cadewell, near Torquay, 
South Devon. 

16,873. BuaGLar-PRooF Wixpow Fasteners, T. Wright, 
Manchester. 

16,874 INTERNAL ComBusTION Esarngs, T. G. Wright, 
Bristol. 

16,875. InpicaTIne Sroppine Pvaces of Etectric Cars, 
F. Cothrane, Cheadle Hulme, Cheshire. 

16,876. Sarr Curr Prorecrors, J. C. Rogers, Glasgow. 

16,877. Device for PHorocrapaic Cameras, A. Milne, 


INSTRUMENT, C. 


gow. ‘ 
16,878. Sanrrary Bocxets, T. F. and J. H. Braime, 


Leeds, 
16,879. Evecrric Licnt Bata, C. M. Holmquist, 
London. 
16,880. Fire Licurzrs, R. B. and J. 8, Helliwell, 
Liverpool, 
16,881. FIRE-EXTINGUISHING Apparatus, W. Miller, 
szow. 
16,882. Devick for Fastenine Srups, F. Love, jun., 
Glasgow. 
13,883. AxLE Cap for Roap Veutcies, 8, Carmichael, 
asgow. 
16,884. Transmission of Ecgectric Currents, E. M. 
Ginders, Birmingham. 
16,885. EnNveLopg and Paper Fastener, E. Gray, 


mdon. 

16 886. Bowt Measurinac Rop, G. R. Trehearne, 
London. 

16,887. Arr Motors, G. Casada, London. 

16,888. NON-DESSICATING DEPILATORIES, 
mann, Berlin, Germany. 

16,889. REVERSIBLE WINDOW 
London. 

16,890. ComBInED Sponak and Fiesu Rusper, 8. For- 
donski, Lond: a. 

16,891. Riverep Booxsrnpineo, W. L. Richards and H. 
Kingswell, I.ondon. 

16,892. Winpow VentTicatinc Locks, H. B. 

London. 

16,893. Caurns, C. A. Janson, London. 

16,894. Execratc Rartway SIenats, Siemens Bros. 

and Co., Limited, and L. M. G. Ferreira, London. 

16,895. Gas Paooucers, A. G. Bloxam.—( WW. H. Bradley, 

United States.) 

16,896. Means for Canryinc GotF Sticks, F. J. Brown, 

Loudon. 

16,897. Transmitrine Rotary Motion, J. H. Connor 

and the British United Shoe Machinery Company, 

Limited, London. 

16,898. Maxine Boots, E. C. Tomlinson and F. Lee, 

London. 

ag oor Protectors for Boots and Snaozs, W. A. Shaw, 

ndaon. 

16 900. PrepayMENT Gas Meters, G. Wilson, London. 

16,901. ImMpRovED N1rp Evgctine Devics, V. Perniskie, 
London. 

16.902. SLIDING P. Keller, 

London. 

16,903. Saw Brnoues, J. Anderson, London. 

16,904. ComBinaTion Locks, W. H. Bright, Londor. 

16,905. INTERNAL ComBusTION ENGINES, F. Palmer, 


E. Hanne- 


Sasues, M. Lezius, 


Ives, 


Jaw Wrencues, L, 


London. 

16,905. APPLYING Tips to CigARETTEs, R. Gabrielsky, 
London. 

10,907. Brackets for CycLte Lamps, Reynolds, 
ndon. 

16,908. Oars for Boats, J. Schaefer, London. 

15,909. Dust Exctouper for Doors, J. Lindsay, 

London. 

16,910. Macnetic Org Separators, A. F. Spooner,— 


Dd. 


(Magnetic Ore Separating Company Proprietary, 
Limited, Victoria ) 

16,911. Toy, F. Nusch. —(Springmeier and (o., 
Germany. 

16,912. Mitt for Crusainc Oats, W. Jindrich, 
London. 


16,918. ADsUsTABLE Wrencu, P. Bode, London. 
16,914. Drawers in Coproarps, P. Osswald, London. 
16,915. Picker for Unpger-pick Looms, G. Falke, 
London. 

16,916 Brnpina Coat Dust, H. L. Mitchell and T. 
Marriott, London. 

16,917. Horsrsuors, F. J. Bacon, London. 

16,918. Capinets, E. Krom, London. 


16,919. Recor OpgRaTED Frre-arms, A. E. Hall, 
London. 

16,920. Locxinc Apparatus for Sares, G. E. Hull, 
London. 


16,921. Tastinc the Power of Motor Cars, 8. B. 
Apostoloff, London. 

16,922. Biank Cartaiooes, King’s Norton Metal 
Company, Limited, T. A. Bayliss,and H. M. Smith, 
London. 

16,923, SopMARINE Boats, F. Barklam, London. 
16,924. Manuractore of Gotr Batts, C. T. Kingzett, 


London. 
16,925. ManuracrureE of Brooms, 8. G. Roseman, 


ndon. 
16,92. Vacuum Dust Removers, W. W. Conover and 
R. G. Dickson, London. 
16,927. Ratcnet for Scroii of Covcn, H. Crowther, 
London. 
16,928 .Macuine for Assortina Hooks, J. H. Connor 
and the British United Shoe Machinery Company, 
Limited, London. 
16 929, Macuing for Cuttina Paper, E. W. Savory, 
London. 
16,930. Heticat Drivinac Gear, G. B) Ellis.—{La 
Société A. Vedrine and Cie., France.) 
16,931. STERILISING Water, 8S. Dorling, London. 
16,932. ELECTRO- MAGNETIC Brakes, E. Kramer, 
London. 
16,933. Ark PressuRE Brakes for Venicies, E. Kramer, 
London. 
16,934. Por’ ricaTionof Water, H. H. Lake.—(W. M. 
Jewll, United States.) 
16,935. BLotrers, A. N. Sill, London. 
16,936. DeLivery of NewspapErs, J. P. Collins, 
London. 
16,937. MECHANICALLY PLAYING K&YED INSTRUMENTS, 
W. P. Thomson.—(/. J. Bender, Holland ) 
16,938. IMPROVED ADVERTISING MEaAns, H. E. James, 
London. 
16,939, WinE Coo.sR, J. T. Hadley, London. 
16,940. Heat Non-conpucTina MaTeriaL, G. Miiller 
and E. Jarck, London. 
16,941, Foop for AnrmaLs, O, L, Gyllenhammer and 
J. M. Ziger, London. 
16,942, Umere.ias, M. H. Barnett, London, 
— TRovusER SUSPENDER, B, J. Bacon and H. Ayres, 


don, 
np Removine Syow from Pavements, G, Sibbald, 


ndon. 
16,945, Bopxrns, I. R. and A. W, Smith, London, 
16,946. Fzzpinc Bac for Horses, T. W. McManus, 


mdon. 
16,947, JeweLLery Mountine, W. H. Wheatley.—(7he 
Boismaure Oscillating Jewellery Company, United 


tates.) 
16,942, Winpow Scarroups, J. E. Gagnon, Londcn. 
16,949. Truck, 8. B. Mansfield, London, 
16,950, SHARPENING PLOUGHSHARES, L. J. Ccx, 


ndaon, 
16,951. Ho3sz Covupizinas, W. J. Ford, W. BH. Bale, J. 
Wheelwright, W. Ashton, 8. Sudworth, and J. J. 
Holmes, London. 
16,952. Botters, O. E. Wilson, London. 








16.772. CARBURETTER for Petro: Enoines, F. C. 
Faulkner and E. Harding, Northampton, 





Glasgow. 
16,864. POWER-PROPELLED Roap VeruiciEs, F, W. Lan- 


chester, Birmingham. 





———_y 
16,954. Protgctinc SHoe for Waexts, J. Frey 
London. 


16,955, Heatino Apparatus, E. Fraipont, London, 

16,956. MECHANICALLY PLAYING ACCORDIONS 
Zuleger, London. ; 

16 957. AvToMATIC WRIGHING MACHINE 
Brooklyn. 


A, 
, F, A. Boland, 


8rd August, 1904, 


16,958, BotrLe Stoppers, W. G. Potter, London, 

— Ciutcn Brake, F. W. Lanchester, Birminy. 
nam. 

16,960. Ventc.® Wuee.s, A. A. Govan, Glasgow. 

16,961. Mernops for Inrustna Tea, &c., W. 8, Codne, 
London, . 

16,962. Automatic Beer Pomps, F. T. Harrop, May. 
chester. 

16,963. Prpg Houpgr,.T. E. Coupe and R. Greenha},}; 
Manchester. ; 

16,964. Extincuisuinc Gas, G. Hill, Ashton-.). 

ersey. 

16,965. Scregns for Tazatinc MALT, D. Hearn and fk, 
Boby, Limited, Bury St. Edmunds. 

16,966. Keys for HgeapLess Screws, E. D. Cleghory 
Manchester. 

16,967. Operatine Screwino Dies, H. ©. Bohan 
and E, D. Cleghorn, Manchester. 

16,968. Arc Lamp, W. E. Cook, Manchester. 

16,969. Dampina the Gum on Envetopgs, J, Spicr, 

arrogate. 

16,970. Comptina Macarings, J. 
chester, 

16,971. ManuracturE of HoLtow Gtass Boptss, |), 
Schott, Germany. 

16,972. Procrss,for Curtna Tea, J. Howden and §, §, 
Haskin, London. 

16,973. Jrsps of Derrick Cranes, &c., J. 
London, 

16,9/4. WINKLE Erapicator, L. Swainson, London, 

16,975. MouLpING Piastic Biocks, J. M. McDowe'l, 
Glasgow. 

16,976. Macuink for Corrine Pret, W. Brierley ani 
W. Brierley (Rochdale), Limited, Rochdale 


L. Rushton, Man- 


Bowm 


16,977. Removinec the Starks from Fruit, W. 
Brierley and W. Brierley (Rochdale), Limite, 
Rochdale.} 


16.978. Etxcrrica, Sionauuinec, C. R. Underhii! 
London.= 


16,979. RxVOLVING AIRSHIP Tower, 8S. M. Fried: 


ndon, 

16,980. VenpING Macaines, F. W. Howarth.—(I. //. 
Pumphvey, United States.) 

16,981. First Amp Lirg Saver, W. H. Ellam, 
Norbury, Surrey. 

16,982. Batuinc Macuine, W. H. Ellam, Norbury, 
Surrey. 

16,983. SunoicaL Appiances, A. V. Todd, London. 

16,984. INTERCHANGEABLE PLANING MACHINE, (. 
Kurras, London. 

16,985. Arc Lamps, F. de Z. Bermudez, London. 

16,986. Lapres’ Waist Betts, T. Schéllhorn, London. 

16,987. Burip1ne Strong, E. Ryser, London. 

16,938. CLorn Prussxs, R. Koopmann and G. Cohn, 
Germany. 

16,989. TurBINe Enorngs, J. Scott and G. E. Husband, 
Ontario, Canada. 

16,990. ADVERTISING TaBLETs, &c., E. C. Phillips, 

London. 

16.991. PropgLturnc Trucks, A. G. Walker and H. V, 

Du Puy, London. 








SELECTED AMERICAN PATENTS. 


From the United States Patent-office Oficial Gazette. 





763,531, Hypravic RaiL-Bonpine Toot, C. Wigt/, 
Brooklyn, N.Y.-—Filed December 20th, 1899. 
Claim.—A hydraulic tool comprising the combination 
of a fixed jaw having on its under side a seat to fit th: 
head of a rivet, a ram underneath said fixed jaw, the 








face of the ram being upward, a rivet set on the ram 
to co-act with said fixed jaw in upsetting rivets, and a 
head above the fixed jaw, the interior of the head 
being connected with that of the ram cylinder below 
the ram by a fluid passage, substantially as described. 


763,754. THeRmostatic Device, (. F. Hilkier, Copen- 
hagen, Denmark.— Filed January 22nd, 14. 
Clain.—A construction of thermometer forindicating 
in a sudden increase of temperature, characterised by 
the branches of a U-shaped tube containing mercury, 
said mercury being adapted to close an electric circuit 
through two platinum wires arranged in the tube 
branches, the arms of said tube being sealed at the 











Pre Ts 






u 











thes, 
At 


top, a partial vacuum or space filled with rarefied air 
being situated in each branch above a liquid floating 
in its turn on the mercury, one tube branch, or the 
liquid contained in it, being dark coloured, while the 
other branch is surrounded with a heat insulating 
sleeve, or insulated in some other suitablemanner so 
that sudden changes of temperature affect the upper 





16,953. Makino Inrusions of Tea, J. O. F. Crawfurd, 
London, : 


liquid in the non-insulated branch only, substantially 
as described, 
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THE LEGAL OBLIGATIONS OF A 


CONTRACTOR. 
(From a Legal Contributor.) 
No. I, 


In a case which was recently decided in the Privy 
Council on appeal from a judgment of the New Zealand 
Court of Appeal, the Judicial Committee enunciated 
certain principles of law which are of great interest to 
contractors. The favts of the case in question are not of 
any particular interest, but their Lordships held, in 
effect, that a party to a contract for the execution of 
works could not justify the exercise of a power of re-entry 
and seizure of the works in progress when the alleged 
default or delay of the contractor had been brought about 
by the acts or defaults of the party himself or his agent. 
They also agreed that the proper course for the contractor 
in such a case was to treat the contract as at an end, and 
sue the employers for breach of contract. 

This declaration of the law leads one to inquire what 
are the rights and liabilities of those who enter upon the 
duty of carrying out large undertakings. 

It sometimes happens that the contractor who makes a 
tender for the execution of alarge piece of work finds that 
the estimates upon which his tender is based have led him 
astray. Unforeseen circumstances may render the work 
which he has undertaken to carry out very much more diffi- 
cult than was at first supposed. In the case of a bridge or 
large building, the nature of the soil may be such as to 
necessitate a large amount of time and money being 
spent upon foundations. Again, where a contractor 
undertakes to drive a tunnel through a comparatively 
soft rock. he may find, on proceeding with the work, that 
it is much more expensive than he thought when the 
estimates were prepared. 

In these circumstances it may be of interest to consider 
how far a contractor is at liberty to go back upon the 
estimate and tender which he made in the first instance. 
In the course of the inquiry it will be necessary to con- 
sider the position occupied . the engineer employed by 
the building owner to whom the work of superintendence 
is entrusted. 

The first point which must be clearly understood is 
that the building owner does not, by his architect or 
engineer, nor does the architect or engineer personally 
warrant to the contractor the feasability of his plans and 
specifications, or that they can be completed in the time 
specified in the contract; and the contractor has no 
remedy against him or the employer if they turn out 
unworkable. unless he has obtained some _ express 
warranty as to their nature or quality. In the case of 
Thorn v. Mayor of London (1874) L.R. 9 ex. 163 (1 A.C. 
120), the plaintiff contracted with the defendant corpora- 
tion to take down an old bridge and build a new one. 
Plans and a specification prepared by the engineer of the 
corporation were furnished to him, and he was required 
to obey the directions of the engineer. The descriptions 
given were stated to be believed to be correct, but were 
not guaranteed ; and in one particular, at least, he was 
warned to make examination for himself. Part of the 
plan consisted in the use of caissons. These turned out 
to be of no value, and the work done in attempting to 
use them was wholly lost, it being necessary to build the 
bridge in a different manner. In this way much labour and 
time were wasted. The contract contained provisions as 
to the payment for extra work, and that work had (with the 
contract work) been duly paid for. The contractor sought 
for compensation for his loss of time and labour occa- 
sioned by the failure of the caissons, and in his declara- 
tion alleged that the Corporation had warranted that the 
bridge could be inexpensively built according to the plans 
and specifications. There was no express warranty to 
that effect in the contract, and it was held that none could 
be implied. It was also stated that if the contractor had 
any remedy in these circumstances it was notin an action 
for damages as for breach of warranty, but for compensa- 
tion as upon a quantum meruit. Mr. Justice -Brett—as 
he then was—said: “If the proposition is that the thing 
shall be done in a particular time, it does not seem to me 
unreasonable to say that the contractor must consider and 
calculate for himself whether the proposed work can be 
done within the time, and it is but a step further to say 
that he must consider also for himself and calculate 
whether the work can be done atall, so as to enable him to 
earn the price to be paid. I think it may be said that both 
parties must make their own calculations; that if the 
contractor finds that the employer is proposing to him 
something which cannot be done, he ought not to offer to 
do the thing which, in his mind, cannot be done, and if he 
does not inquire into the matter, or runs the risks, he 
must take the consequences, or, if he thinks it doubtful, 
he ought to correct the agreement by an express 
covenant, 

It was argued in that case that it was the usage of 
contractors to rely on the specification, and not to 
examine it- particularly for themselves. “If so,” said 
Lord Chelmsford, “ it is an usage of blind confidence of 
the most unreasonable description.” 

It is to be observed that an omission to carry out the 
work which he has contracted to do may involve a con- 
tractor in serious financial difficulty, for it has been 
decided that where a person undertakes, and is employed 
to perform a work of skill and labour, and fails therein, 
so that his employer derives no benefit from the work, the 
former is’ not entitled to recover his demand, as the 
employer buys both his labour and his judgment, and he 
ought not to undertake the work if he does not know 
whether he can succeed or not. Again, if a surveyor 
makes an estimate which turns out to be a considerable 
amount, through his omitting to examine the ground 
for the foundation of the work, he is not entitled to 
recover anything for his plans, specifications, or estimates 
made for the work. 

Numerous cases may be cited to show that the con- 
tractor who enters on a piece of work must be taken to 
have made a careful estimate of the time within which 





he can perform it. In making this estimate he must be | 
careful to consider how far progress is likely to be affected | 
by “extras,” for in the absence of a clause allowing him | 
additional time, everything, including extras, must be | 
done in the specified period. This rule was acted upon in | 
the following case. By a building contract it was agreed | 
that the plaintiffs should in the most workmanlike | 
manner, and with the best materials, before December | 
1st, 1867, roof in, and before May 15th, 1868, completely 
finish, according to certain specifications, a farmhouse and 
buildings, but subject to extras, alterations, or additions, | 
which might be made as in the agreement mentioned, and 
that the time mentioned in the agreement for the com- 
pletion of the works should be of the essence of the 
contract, so that if the plaintiffs should not, on December 
Ist, 1867, roof in and on May 15th, 1868, complete and 
make fit and ready for occupation the works, the plaintiffs 
should pay to the defendants as and for liquidated | 
damages £3 for every day from and after December Ist, 
1867, and May 15th, 1868, until such day as the works 
should be roofed in and completed, and the plaintifis 
might deduct such sum of £3 per day from any moneys | 
which might be due at any time from the defendants tothe 
plaintiffs, or obtain payment for the same in any way they | 
might think fit. It was decided that the plaintiffs under- | 
took to execute not only the works specified, but also all 
alterations within the time prescribed in the contract, 
and that it was no implied condition of the contract that 
the alterations should be such as could reasonably be 
completed within this time (Jones v. St. John’s College, 
Oxford, 40 L.J.Q.B. 80). 

He must also take account of every difficulty and con- 
tingency which may arise in the course of the work. In 
Jackson v. Eastbourne Local Board, it was decided that 
where a contract is entered into to construct a sea-wall, 
the contractor and not the employer takes the risks of 
interference with the work while in progress by the action 
of the winds and seas, which, in the ordinary contempla- 
tion of all, are risks incidental to the complete perform- | 
ance of the contract, and there is no implied contract by 














Fig. 11—TWO-CYLINDER DE 


the employer that the seashore on which tke proposed 
works are to be executed shall remain in the same 
condition as at the date of the contract. The fact that 
the employer is, by a special Act of Parliament, bound to 
protect the adjacent shore from the action of the winds 
and seas, does not create any obligation on their part in 
favour of the contractor, or exonerate him from the 
special terms of his own contract. 

The same principle, according to certain American 
cases (which, it is conceived, would be followed in the 
English Courts), applies in the case of a latent defect. So 
in the case of Dermott v. Jones (1864, 2 Wallace, U.S. 1), 
Jones, a builder, agreed to erect a house for Miss Dermott, 
the land on which the house was to be built being her 
own. When the house was partly built, owing to a 
latent defect in the soil, the foundation sunk, the 
building became cracked and uninhabitable, and Miss 
Dermott was obliged to take it down and rebuild at great 
expense that part which had given way. Jones sued for 
the price, and Dermott asked that she might be recouped 
for the expenses of restoration. - It was held by the 
Supreme Court of the United States, citing English 
cases, that the builder was not excused by reason of such 
latent defect, and that he must recoup the employer. 

The contractor must also have regard to all the works 
which are being carried out which may in any way 
interfere with his own work. An Act empowered a Cor- 
poration to scour an inland harbour, and they did so by 
taking up the mud in barges, and letting it out at the 
mouth of the harbour, so as to be carried down the river. 
The Corporation employed the plaintiff to excavate and 
remove certain estimated quantities of earth down the 
river at certain prices, the contract—not noticing the 
scouring process—providing only for extra work ordered 
by the engineer of the plaintiff in writing. In conse- 
quence of the cleansing process, which was continued | 
while the plaintiff was engaged in the work, the quantity | 
of soil he had to remove was vastly increased by great 
deposits of mud. The plaintiff applied: for, and was) 
refused, any additional remuneration, and, after the work | 
was completed, sued: the Corporation for compensation ; 
but the case for the plaintiff, as stated at the trial, didnot | 
show that the mode of cleansing adopted by the Corpora- : 





| speed over a considerable range. 


tion was unusual or unreasonable, and, on the contrary, 
it appeared rather to be a proper mode of carrying out the 
powers of the Act. It was decided that as it did not 
appear that the process was unlawful or wrongful, it 
afforded no cause of action. 

It is to be pointed out, however, that incapacity by 
reason of the intervention of an act of God to perform 
personal service is an excuse for its non-performance, 


| notwithstanding a covenant to serve which is absolute 
|and unconditional in its terms (Boast v. Firth, L.R., 


4C.P.1). On this principle the contractor would not be 
responsible if his works were delayed or destroyed by a 
storm of unprecedented violence. 








HIGH-SPEED. INTERNAL COMBUSTION 
ENGINES. 
No. I1.* 
Ir might be thought that engines working under such 


| conditions as described would show great signs of wear 


when run at the very high speeds that they attain. This is, 


| however, not the case, and as far as my experience goes, 


they do not show as much signs of wear as many of the 
motors that run at much slower speeds. I recently had 


| a bicycle engine to pieces after some 4000 miles running, 
| most of which was done at speeds of about 2000 revolu- 


tions, and there was not a thirty-second of an inch wear 
in any bearing. Other engines show much the same 
result, it being quite common for one of these engines to 
go through a hard season’s work without showing more 
than a thirty-second slack in any of the bearings. This is 
enough for practical purposes, and is better than most of 
the slow-speed engines I have had to do with. It is 
certainly not what one would expect, and is rather diffi- 
cult to explain, but is probably owing to the lightness of the 
moving parts. It is also due to the fact that most of 
these engines are very carefully made. It appears, for 
instance, to be quite necessary that the gudgeon pin 
should be hardened, and then ground after hardening. 




















DION MOTOR 


In all the single-cylinder engines the crank shaft is built 
up and the crank pin and main shafts are also hardened 
and ground... The bearings are usually bronze and do not 
seem to be very special, but in some of the small cycle 
engines all the bearings are of hardened steel, and this 
seems to run best of anything unless it is allowed to get 
dry, when it seizes, so that nothing whatever can be done 
to it. Where more than one cylinder is employed it is diffi- 
cult to build up the crank satisfactorily, and a forged 
crank must be used and split brasses; but even there in 
some cases the crank has been hardened and ground, and 
it is certainly desirable that it should be as hard as 


| practicable. The engines are generally lubricated entirely 


by splash, and it is essential to have good oil ways. 

It will be seen that there is nothing in the construction 
of these high-speed engines to prevent their being 
run slowly if desired. The only thing necessary is suffi- 
cient fly-wheel. Consequently they can: be varied in 
It may be worth while 
to sketch the development of this slightly. When the 
modern motor car movement started it began in two 
distinct ways. There were the people who made big cars, 
Panhard, Daimler, &c., all of whom adopted much the 
same principles in their engines. These were all engines 
running at some.700 revolutions, with a stroke about one 
and a-half times their diameter, governed by a cut-out 
governor, and usually fitted with tube ignition. . There 
was no great attempt to make the moving parts light, 
though they were lighter than in stationary gas engine 
practice. There was no means of varying the speed of 
the engine, and the speed of the car was regulated by 
having four speeds, and changing these as required. On 
the other hand, De Dion started building motor tricycles 
with very small engines, which he ran at very high 
speeds to get the necessary power. These were fitted 
with single-contact electric ignition, very light moving 
parts, had no governor, but a throttle that could be 
worked by hand, and the tricycle had only one speed, so 
that all variations had to be made by varying the speed 
of the engine. The power of the first tricycle that came 
largely into use was 1} horse, the cylinder being 2}in. 
diaineter full. Other makers took up the manufacture of 


ji . * No. I. appeared August 12th. 
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these engines, and the size grew to 3 and 4 horse- 
power. Then makers of very light cars started using 
them for cars, and the makers built special water-cooled 
engines for this purpose. The power gradually grew till 
now most of them are building engines capable of doing 
30 horse-power with four cylinders. Meanwhile the 
makers of the slow-running engine had added arrange- 
ments for throwing their governor out of action, so that the 
engines could be run faster, and had added electric igni- 
tion. They have also lightened their pistons and 
improved their designs. The original engines with 
about 34in. cylinders, 5in. stroke, gave 4 horse-power with 
two cylinders. They would drive a car some 12 miles 
an hour or a little more. The same sized engine grew to 
6 horse-power with improvements, and the speed to, say, 
17 miles. Last year I was in a “7-horse” Panhard with 
this sized cylinders, and we did 40 miles an hour with the 
engines running 1400 revolutions. It is true they are 
still rated 7-horse at 700 revolutions, but on the road they 
are run to much higher speeds and powers. In fact, there 
is hardly any engine on the market that is a really slow- 
running engine when the driver wants to get speed out of 
his car, which is the normal state of affairs. On the 
other hand, the cut-out governor has disappeared and 
throttle governing replaced it, so that the engines can be 
run much slower than they used to be. In fact, the 
makers who started with slow-speed engines have adopted 
the principles of the high-speed engines as completely as 
they could, though they are some of them a long way from 
the success of those who started with them. 

I give below the cylinder sizes, actual horse-power at 
the road wheels, a1d cubic inches of cylinders per actual 
horse-power of a number of the cars in the last 1000 
miles trial. 

So far I have only spoken of single-cylindered engines, 
and principally of De Dions. This is not because there 
are no high-speed engines by other makers that are 
successful, or because there are no engines with more 
than one-cylinder, but simply because De Dion was the 
originator of the modern high-speed engine, and has 
made far more of them than anyone else. His engines 
have also performed so well that they may be taken as a 
standard that it is very difficult to beat, either for the 
power that is developed for a given sized cylinder or for 
satisfactory running in daily work. There are other 
makers, however, whose engines give extremely satis- 
factory results, but their success depends on the recogni- 
tion of the points above mentioned, and their relative 
merits and differences of construction cannot be dis- 
cussed in this article. 

Where more than one cylinder is used the crank is 
generally forged, not built up, and Fig. 11 shows a two- 
cylinder De Dion engine with two 4in. by 42in. cylinders, and 
similar to the one that did so well in the thousand mile 
trial. The same letters refer to the same parts in both sec- 
tions. It will be seen that the same general principles are 
carried out as in the single-cylinder engine, the differences 
being those necessary to make a satisfactory design with 
a forged crank instead of a built-up one. 
engines are fitted with automatic inlet valves opened by 
suction, and the results obtained are certainly excellent. 
Still, it seems likely that in future the mechanically- 


worked valve will become general, as its use has largely | - 


extended lately, particularly among the makers of four- 
cylindered engines. This does not, however, affect the 
general principles of these engines, viz., that their success 
depends almost entirely on the lightness of their parts 
and the ignition being certain and instantaneous. I’or 


motor car and launch work in the larger powers four- 


So far all his | 


cylinders are usuaily employed, and in some of these the 
weights come down to about 10]b. per actual brake 
horse-power. The largest racing cars of last year had 
cylinders of about 6}in. diameter by 6in. stroke, four 
doing about 90 horse-power at 1100 revolutions. This 
year wil] probably see larger powers employed, but there 
are as yet no details published. 


























Cylinders. CaS |. ae 
as gi § IE & 
. » : 
Name of car. E y $ $8) 32 sE8 
Zz/A | 8) | Els § 
2D : = ™ 
in. in. } 
12 De Dion... 2 4 43 3 | 10-4 | 10-0 
9 Mohawk ... 1 4 43 3 5-4] 9-4 
6 Swift 1 | 3) | 48 | 2 | 3-8] 8-5 
9 Argyll ... 1 4 4} 3 4-7 | 8-2 
6 Elswick ... 1 32 43 2-8 | 7-6 
5 Peugeot ... 1 3z 4 3 3-2] 7-6 
9 Beaufort 1 4} 4¢0CiC 5-0 | 7-6 
16 Dennis ... 4 34 43 3 | 10-4) 7-6 
12 Peugeot 4 3: 34 4 | 86)| 7-5 
6 De Dion ... 1 34 43 2 3-1) 7-3 
12 Gladiator 4 | 3h | 43 | 4 |11-7] 7-3 
14 Renault... 4 3g 44 3 | 10-1] 7-0 
22 Daimler 4 4 54 4 | 16-2) 6-6 
13 Rex... 2| 4. | 4. 3 | 80| 6-6 
16 Maxim ... 2 | 43 4} 3 | 8-9) 6-3 
22 Daimler... 4 | 4 54 4 | 15-5) 6-3 
20 Beatiiort =... poh ae 43, — | 12-0} 6-2 
8 Motor Manufacturing | 
eR ES 1 4} 5k 3 | 4-6] 6-1 
12 New Orleans 4 3% 43 4 | 11-6) 6-1 
74 Wolseley 2 | 4 4 3 | 6-4] 6-0 
6 Regal... 1 3h 43 3 | 2-6] 6-0 
20 M.M.Co. 4 | 4 5s - | 14-8} 6-0 
10 Argyll ... 2 | 3 | 42 | 3 | 5-3] 6-0 
10 Gladiator 2 | 45 | 5h | 4 | 8-5| 5-9 
9 Eagle 2| 39 | 48 | 2 | 4-4| 5-8 
12 Dennis ... 2) 44 54 3 7-4] 5-5 
24 Richard 4) 4 4 4 |11-3| 5-5 
15 C.G.V. £436 54 4 |10-8| 5-4 
12 Wolseley 2 | ai | 5 4 | 8-6] 5-4 
10 Wolseley _. .. 2] 46/5 | 4 | 8&5] £8 
15 Rochet-Schneider a1 & 5g 4 | 15-0] 5-3 
24 Wolseley , 4) 4 5 4 | 15-6} 5-0 
16 F.LA.T. 4), 4 43 4 | 10-4} 5-0 
10Star 4 | 3h | 4h | 4 | 8-6] 5-0 
12 Sunbeam 4 | 3 43 4 7:3| 5-0 
12 Richard... 2/46) 4 | 4 | 50] 49 
24 Dietrich 4 | 4} 43 4 | 15-5) 4-7 
12 Darracq 2 4 43 3 5-5 | 4-4 
10 Spyker ... 2 | 4 4} 3 5-6 | 4-7 
14 Martini... 4; 4 54 4 | 12-4] 4-6 
14 Brooke... ... 3 | 88 | 42 | 3 | 10-0] 4-6 
20 Thornycroft 4 | 4 43 3 | 10-0] 4-6 
10 Horbick ae 2 at | 4% 3 | 54] 4-4 
9 Darracg ... 2 3! 4 3 3-3 4.3 | 
16 Argyll ... 4 |. 3) | 48 } 3 427-3) 48 
15Germain...._ .. 4 | 33 | 56 4 |. 9-5] 4-2 
18 James and Brown 4 | 4 6 4 | 12-7] 4-2 
10 Thornycroft 2) 4 42 | 8 | 46) 4-2 
20Germain... 4 | 44 | BL |°4°/12-2] 41 
10 Hallamshire 2 | 44 | 4¢ | 8 | 4-9) 3-9 | 
10 Deschamps ... 2) 4 | bei — 5-2). 3-8 | 
12 Albion ... 2; 4 5 8 | 5-8 | 3-6 
20 Humber 4 | i | 5 | 4 | 12-0] 3.3 
5 Oldsmobile 1 \.44 |.6 | 2 | 81) 3.3 








What will be the future of this. class of éhgine it is 
difficult to say. There seems to be novreason why the 
power should be limited to that which: happens to suit a 
car, and up to, say, 12in. cylinders, it.is not likely that 
any special difficulties would be encountered... For larger 











sizes no doubt heryy oil would have to be used in place 
of petrol, but the difficulties of doing this are in a fair 
way of solution. One enormous advantage of this class 
of engine is its cheapness in first cost, which will enable 
it to be used for many purposes where otherwise power 
could not be used at all. A good single-cylinder engine 
of 8 horse-power can be bought for £40 complete, which 
is far less than any well constructed engine of any other 
class light enough to move about. This will enable 
them to be made in large quantities, and this will 
again enable them to be made still cheaper; in 
fact, it is quite clear that for all the smaller sizes it 
will soon be impossible to make them on a small scale to 
compete with the large makers. For marine work for 
small powers they have already become very general— 
except in England—and are rapidly coming to the front 
there. One firm in America claims to have made over 
6000 of them for marine work alone, both for pleasure and 
commercial uses. ui? 

In the table it is well to note that the Swift, Mohawk, 
9 Argyll, and perhaps one or two others have De Dion 
engines, and the Dennis, Gladiator, and 10 and 16 Argyll 
have Aster engines. 

The number of speeds that the car is fitted with 
is given, as obviously the more speeds the car has the 
nearer the driver can get to the exact gear which 
would suit his engine best, and the better result should 
be got out of it. The horse-power quoted is that 

| calculated from the height of the hill climbed and the 
weight of the car, allowing a reasonable amount for road 
resistance. This must give the horse-power at the road 
| wheels pretty accurately. Each car was tried on four 
| different hills, and the best result on any one hill is that 
| taken. In comparing these results, of course, no allow- 
| ance has been made for different driving, although this 
| has great effect. A comparison of the results of the 
| cars having Aster engines of substantially the same con- 
struction will show this. 

In comparing the powers shown with those claimed for 
| the engines, it must be remembered that all the hills on 
| which the cars were run were constantly changing their 
| gradient, so that the engines were seldom or never 
running at the revolutions at which they give their best 
power. Further, that they had been run for several days 
with practically no attention at all, and that as they 
were good, long days’ work the men would be a bit tired. 
Under these circumstances to get an efficiency of 50 per 
cent. of the brake horse-power of the engine would be an 
excellent result—I think considerably better than could 
be got out of most kinds of engines in other situations, 
| such as marine, locomotive, &c. Bei. 








'THE {NTERNATIONAL EXHIBITION AT 
8ST. LOUIS. 
(By our Special Commissioner.) 

XIL.*—POWER GENERATING PLANT, 

| Tue boilers which belong to the service plant—the 
sixteen Babcock and Wilcox boilers—have two complete 
| and independent systems of high-pressure steam mains 
| leading to the engines. The four batteries of boilers con- 
| stituting each section of this part of the boiler plant are 
| interconnected with a 10in. main and a 4in. auxiliary line, 
| both in the form of a ring main. No pipe bends are used 
| except on this ring main, the necessary flexibility of the 


. No. XI, appeared August 12th. 
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piping system being secured partly by this means and | 


partly by the method of support. Extra heavy fittings 
and outside screw and yoke gate valves are used on all 
high-pressure piping, and standard fittings on the low- 
pressure piping. At the junction of the ring main and the 
yarious risers from the boilers, angle valves are used 
in the case of both the 10in. and 4in. mains. The 
position of the valves is such that in the event of rupture 
of any section of a ring main the trouble may be localised 
by shutting off the disabled section, the remaining half of 
the main being kept in service. The use of the ring main 
also largely facilitates the steam distribution. 

Each 10in. ring main connects with a 12in. supply pipe 
leading to the engines in the machinery building. The 
two 4in. auxiliary ring mains similarly connect with an 
sin. supply main serving the boiler plant auxiliaries, 
together with the circulating pump and cooling tower 
engines. No connection exists at any point between the 
10in. and 4in. systems. Thisseparation is made complete 
by the fact that the auxiliary ring mains are supplied by 
gin. taps into the boiler Fin Pg thus rendering the 
operation of the auxiliaries quite independent of any 
break in the main piping system. As a precautionary 
measur? in case of rupture to the 8in. auxiliary supply 





heaters are provided in common with an atmospheric 
relief pipe to the roof. 

A very symmetrical arrangement of feed piping is 
employed. The supply mains are in duplicate, and have 
cross-connections at adjacent batteries through 2tin. 
headers. By means of properly placed valves each 
section may be completely isolated in case of necessity. 
Ordinarily the feed line to each battery of boilers is con- 
trolled by a single valve. Difficulties were encountered 
in the absence of facilities for hanging the pipes from the 
roof trusses, thus making it necessary to support all 
piping from the ground. In this work wrought iron pipe 
posts and towers built of four 4in. pipes, with horizontal 
pipe braces and vertical diagonal rods, have been largely 
used for carrying the elevated mains where they run clear 
of the boiler settings. For pipe lines running over the 
boilers, A-frames of structural steel are used. 

The expansion in the long runs of piping between the 
boiler-house and machinery hall is provided for by large 
radius of swing at the bends, and by anchorages at inter- 
mediate points. Where the two 12in. steam mains enter 
the pipe trench they are restrained from horizontal move- 
ment by an anchor; they are again held at the corner of 
the succeeding run, 162{t. in length, and again at the 


Fig. 282—VERTICAL DRY VACUUM PUMP 


line, there is a 2}in. duplicate supply pipe, so that 
sufficient steam may be available for working the boiler | 
feed pumps, thus keeping this part of the plant under 
control, 

At the corner of the boiler-house the two 12in. engine 
supply lines drop approximately 28ft. to the level of a | 
tunnel, through which they are carried to the machinery | 
building, a distance of about 475ft. in the case of the | 
longest run. The average length of run from the 
respective ring mains to the corresponding pair of 
engines supplied is 464ft. in one case and 617ft. in the 
other. The entire high-pressure piping system in the 
boiler-house is drained by a “steam loop” and Holly 
gravity return system, which automatically returns con- 
densation to the boilers. This system not only drains 
o piping itself, but also the water-pockets in the various 
valves. 

Sectional magnesia covering is employed on all high- 
peeowes piping, plastic material of the same composition 

eing used for boiler drumheads and engine cylinders and 
receivers. All boiler-room auxiliaries, as well as the 
circulating pump and fan engines, exhaust into two 
Cochrane feed-water heaters in duplicate, the dis- 
tribution of the exhaust steam being controlled by 
valves, so that one heater may be replaced by the other 
when desired. Both heaters are provided with oil | 
extractors at the point where the exhaust enters the | 
heater, so as to prevent the oil carried over in the exhaust 
steam from contaminating the feed-water. The two | 


beginning of the last section of pipe at the engines. The 
anchors are heavy clamps fitted around the pipe and 
bolted together, and bolted above to an angle iron 
secured to the timber or concrete lining of the tunnel. 


_ At each bendin the steam line, double 90 deg. elbows are 


employed, with short nipples which form lining joints 
through which sufficient flexibility is secured to relieve 
the fittings from undue strain. Between the anchorages 
the pipes are carried on roller supports of simple con- 
struction. Transverse bearers of 24in. wrought iron pipe 
extend across the trench, with their ends set in wooden 
blocks, and upon these bearers are loosely fitting pipe 
sleeves which allow of the expansion and contraction of 
the steam mains resting upon them. 

Before concluding this description of the Westinghouse 
power plant at the Exhibition, I will give some further 
particulars of the dry vacuum pumps already mentioned. 
These are of novel design, and the vertical pump for this 
plant is the first of its kind. The horizontal type of pump, 
page 174, possesses many new features, and is distinctively 
a dry pump, intended to handle air practically free from 
water. It finds its field of usefulness in connection with 
the central condenser system with Torricellian condensers 
used with vacuum pumps, triple-effect apparatus, stills, 
and other forms of evaporators, in which the highest 
attainable degree of vacuum is essential. Unlike some 
dry-vacuum pumps that require a considerable quantity 
of water in the cylinders to lubricate them and to fill the 


cylinders, as the pistons are lubricated by oil in the 
same manner as the steam cylinders, and the clearance 
spaces are reduced to a minimum because, there being 
no water, lerge passages are unnecessary. A very small 
amount of water is allowed to pass through the jackets 
to keep the cylinders cool and to preserve the lubricating 
effect of the oil. 

Both the steam and the vacuum pistons are on the 
same piston-rod. The steam valve is a slide valve with 
an adjustable excentric to vary the point of cut-off 
according to the steam pressure. The suction air valve 
is also positively driven by an excentric on the shaft, and 
so set as to open the ports fully at the proper time, 
leaving an unobstructed passage for the attenuated air 
and vapour to enter the cylinder. The absence of water 
and the positive control of the suction air valve permits a 
reasonably high rotative speed, and the makers state that, 
unlike air pumps using even the smallest quantity of 
water, the capacity for handling air is practically in pro- 
portion to the speed. 

The vertical dry-vacuum pump—Fig. 29—is a new 
form, especially adapted for-marine use, or similar ser- 
vice, where floor space is limited. It has been designed 
especially to meet the requirements calling for high 
degree of vacuum, such as demanded for the condensing 
system of steam-turbines, kc. This machine consists of 
but one air cylinder and one steam cylinder, both being 
double-acting. The suction and discharge valves of the 
air cylinder are positively cperated by means of excen- 
trics, andthe speed of the machine is only limited by the 
conditions that usually exist with ordinary engines. As 
no water is admitted to the interior of the air cylinder, no 
difficulty is encountered in securing high rotative speed. 
Rotative dry-vacuum pumps, which employ the ordinary 
suction and delivery valves—necessitating water to be 
injected into the air cylinders to keep them cool and to 
seal the valves—must generally be run at a slow rate of 
speed in order to permit the water to be safely discharged 
as the pistons approach the end of each stroke. 

The details of the air cylinder of the Worthington dry- 
vacuum pumps are as follows:—The main slide valve 
controls the suction, and is a balanced valve, similar in 
construction to the steam valve. The discharge valve, 
which is made in two parts, rides on top of a balancing 
plate of the main slide valve. These parts are adjustable 
by means of an outside hand wheel, so as to open and 
close the discharge at any position of the piston from half 
to full stroke, depending upon the amount of air handled 
and the vacuum desired to be maintained. There are 
also a number of small poppet relief valves placed on the 
back of the balancing plate, which automatically open and 
discharge at any portion of the stroke when the pressure 
in the air cylinder becomes greater than that of the atmo- 
sphere. These poppet valves, therefore, prevent any 
excessive pressure in case of a large inrush of air, as might 
occur in case of unusual leakage or a breakdown in the 
condenser or suction pipe. 

The suction valve, being mechanically moved, opens 
promptly, and therefore offers no obstruction to the 
entrance of vapours to overcome the tension of the suction 
valve springs. An equalising port formed by the suction 
valve and the balancing plate, connects the two ends of 
the air cylinder at the instant of the reversal of the piston. 
The result is that the vapours collected in the clearance 
space in front of the piston, at atmospheric pressure, 
immediately pass back into the vacuum space at the rear 
of the piston. The pressure on the two sides of the air 
piston being thus equalised,is reduced very nearly to that 
in the suction pipe, so that when the piston begins to make 
its return stroke, instead of the clearance space being 
filled with vapour at atmospheric pressure—which would 
expand and prevent the immediate production of a com- 
plete vacuum—work begins at once. Consequently, the 
full displacement of the piston is effective at each stroke. 
Both of these pumps were manufactured by the 
Worthington Pump Company, of New York. 








DOVER COLLIERY. 
No. I. 

In Tue Enoineer of May 26th, 1899, we gave an 
account of this undertaking, and set forth various matters 
connected with it, including the considerations that had 
led to the search for coal at Dover; the geological 
features of the whole neighbourhood, accompanied by 
map and sections; the position of exploratory borings 
and the results obtained up to that period; also a 
description of the operations then proceeding at Dover, 
with notes on the equipment of the works. 

We believe that of the various exploratory bore-holes 
referred to in that article only one was continued to the 
coal measures, and encountered seams of coal at between 
1500ft. and 2000ft. in depth. Another has since been 
sunk four miles north of Dover, and reached the coal 
measures at about 1800ft., but has had to be relinquished 
on account of physical difficulties. 

At the time of the previous notice we remarked 
that the Dover workings were situated at the base of 
Shakespeare’s Cliff, where a boring had disclosed coal 
measures at a distance of 1113ft. below the surface; at 
a spot, in fact, suggested by Godwin-Austen fifty 
years before, and by many geologists subsequently, as a 
position where the presence of coal might be expected. 
Moreover, in the extension of the same series of beds on 
the other side of the Channel coal had been encountered, 
and prosperous collieries established. The Dover boring 
was therefore continued, and in due course coal seams 
were pierced; the character of the coal was investigated 
and found satisfactory, and a body of enthusiasts set to 
work to establish a colliery on the site of this successful 
bore-hole. Nothing less than an output of 4000 tons a 
day would satisfy these gentlemen, and therefore one 
shaft 17ft. inside diameter and two shafts each 20ft. 
inside diameter were started, and were in course of 
sinking in May, 1899, when the shafts were respectively 





clearance spaces, this machine needs no water in the 


520ft., 550ft., and 450ft. deep. They had been well 
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bricked generally and tubbed at places. Water and 
quicksand were giving a considerable amount of trouble, 
and in spite of the combined efforts of a strong and 
variegated battery of pumps the sinkers were working up 
to their waists in water. At that time it was expected 
that coal would be reached in a year or so. But in- 
superable difficulties were encountered, and coal has not 
yet been reached by any of the shafts—in fact, the work 
would have been abandoned altogether, and that in spite 
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Fig. 1—TUBSING, EQUILIBRIUM COLUMN, &c. 


of one shaft having been bricked and finished to a depth 
of 1095ft. But “Hope springs eternal in the human 
breast,” and encouraged by the alluring geological 
promises of the late Mr. Robert Etheridge, and the attrac- 
tive report of Mr. North, some gentlemen have again taken 
the adventure in hand. In Mr. North’s opinion the seams 
of workable thickness are as follows :— 

Thickness 


' Depth een 

Bo: ray in feet. Quality. 

1 1273 2 Coal with underclay. 

2 1321 2 

3 1500 2... Clean, bright house coal. 

4 1614 2; (... Clean, bright house coal, 
: of good coking quality. 

5 18072 2? Bright clean coal. 

6 1875 13 Clean, bright coal. 

7 22214 4 Good bituminous coal. 

Total 17} 


The area of the Corporation’s concessions is 6704 acres, 


| 
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Fiz. 2-MOSS BOX 


and Mr. North’s estimate of tke coal on the property is 
136,000,000 tons, based on the above schedule of seams, 
and taking the contents at 1200 tons per foot per 
acre. But, in addition to this, he .remarks that Mr. 
Etheridge told him -that they might expect another 
1000ft. .of coal measures, containing in all proba- 


Mr. North, therefore, predicts a colliery that will 
yield 2000 tons of coal a day for 113 years with a 
profit of £150,000 per year of 300 working days, and 
therefore the enterprising gentlemen referred to decided 


to continue the sinking, but to abandon practice that | 
| ground, the driving shoe in six segments, and weighing 


had proved ineflicient. They therefore started where 
their predecessors had left off, but on entirely new lines, 
employing the Kind-Chaudron system, which not only 
does not necessitate the removal of, but is even depen- 
dent for its successful working on the presence of 


water; and although it has undergone but little alteration | 








Fig. 3—THE DIAPHRAGM 


since its introduction years ago, yet the magnitude of the 
operations at Dover render them worthy of special atten- 
tion. The process, it may be remembered, really consists 
of a system of percussive boring on an enormous scale, 
introduced by Mr Kind, modified by Mr. Chaudron, with 
a scheme introduced by Mr. Chaudron, of lining with 
completé rings of tubbing, which are placed one on top 
of another and riveted together at the surface, and are 
gradually let down truly perpendicular into the great hole 
made by the boring operations, utilising the water for 


Fig. 4-CUILLERE AND WALKING BEAM 


adjustment, and to reduce the immense weight of this 
tubbing or lining while suspended from the surface 
supports. 

The effect of the new policy at these works is very 
evident from the appearance of the surface. On approach- 
ing the present works the first feature is what appears to 
be a line of fortifications, consisting of small Martello 
towers encircling the works ; these really are the rings of 
tubbing, each about 4ft. high and about 15ft. in diameter. 
At A, B, C, Fig. 1, three of them are shown in sectional 
elevation. These, arranged in the order in which they 
will be required, are placed one on top of another in piles 
of three each; the total number is 278; they vary in thick- 
ness from 1Jin. in the top rings—A, Fig. 1—to 44in. in the 
lowest rings—C, Fig. 1—and range in weight from 7} 





bility thicker coal than that hitherto encountered. 


to 74 tons.each. They are provided at the ends with 
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two flanges turned inwards, and have, in addition, three 
circular strengthening ribs around the inside, the middle 
one larger than the other two. The total length of the 
column of tubbing will be 1120ft., and its weight 8675 
tons. Besides these there are various accessories on the 


2} tons—F’, Figs. 1 and 2—the moss-box E—Fig. 1 and Fig.» 
—consisting of two concentric cast steel cylinders, each 
in six segments and arranged one to fit telescopically 
over the other, the inner one—B, Fig. 2—about 14}ft. in 
diameter, weighing 9} tons; the outer one—A, Fig. 2— 
about 15ft. internal diameter and weighing 12} tons— 
both measuring about 4ft. high and 23in. thick. The 


| diaphragm or false bottom, an enormous dome—Fig. 3 
| and G, Fig. 1—about 4ft. deep at the centre, where there is 


a circular orifice—H in Fig. 1—83}ft. deep, and in diameter 


| 31fin. at the base, diminishing to about 2lin. at the top. 


It is strengthened inside and outside with 12 ribs—I, Fig. 1; 
these outside are also shown in Fig. 3—2}in. thick, and as 
much as 15%in. deep towards the centre, the whole cast- 
ing weighing 27 tons. Then there are the attachments 
for fixing this false bottom inside the lowest ring of 


| tubbing—D, Fig. 1—consisting of a hinged cast steel ring 


in three segments—B, Fig. 1—and sundry loops—M, 


| Fig. 1- and eyes—L, Fig. 1—for supporting purposes. 
| The pile of 120 flanged cast iron pipes, 10ft. long by 


6,5in. internal diameter, ljin. thick, with a reducing 
plece—N, Fig. 1—3}ft. high and 2in. thick. These 
together will form the equilibrium colunn—H N 0, Fig. 1 
—which will rise from the centre of the diaphragm during 
sinking of the tubbing. All this material could be seen 
disposed about the surface, and made a very interesting 
display. There were also segments of a wedging curb 
for use in case of need in the usual way. 

Fig. 1 represents the moss-box E, the driving shoe |’, 
and the two lowest rings of tubbing C, D, in position, 
the moss-box being represented in the position it will 
assume when the whole weight of tubbing resting on the 
outer ring has forced it over the inner ring, and com- 
pressed and forced the moss out against the sides of the 
shaft, making a water-tight joint. The diaphragm G 
is shown as it will be suspended from the supporting ring 
K, with the equilibrium column N, O attached. The 
ring K will be bolted to one of the ribs of the lowest ring 
of tubbing, as shown at 
P, Fig. 1. The figure also 
shows the second ring of 
tubbing C bolted in posi- 
tion, and an intermediate 
ring B, and one of the top 
rings A. The lower part 
of the figure shows in plan 
the moss box E’, the sup- 
porting ring K’, and the 
diaphragm —to the left, 
as seen from above G’'; 
to the right, as seen from 
below G”. F’ isa plan of 
the driving shoe, M’ shows 
the loops and eyes for 
manipulating the dia- 
phragm, and L’ the eyes 

y which the supporting 
rods will be attached to 
the tubbing. They are 
shown bolted in position 
at L in the upper part of 
the figure. Bolt holes 
are in most cases duly 
indicated. The equili- 
brium column is a con- 
tinuous tube built up of 
the piping bolted together ; 
as the tubbing sinks in 
the water the water rises 
in the equilibrium column, 
and as occasion requires 
water can be pumped 
from outside the tubbing 
into the inside, or vice 
versd, so as to adjust the 
weight, and overcome the 
buoyancy that might 
otherwise interfere with 
the sinking of the tubbing. 
Fig. 2 shows the moss- 
box attached to the lowest 
ring of tubbing, with the 
small upper flange of the 
inner ring—R, Fig. 1— 
resting on a small inner 
flange at the bottom of 
the outer ring—S, Fig. 1 
—as it will be at the com- 
mencemaat of operations. 
The space outside the 
inner ring between the 
large flanges will be 
packed tightly with moss, 
held in position by net- 
ting, and a canvas cover 
fixed on by means of wedges driven in the grooves shown 
at T, Fig. 1, as well asin Fig. 2. The lower part of Fig. 2 
shows a plan of the moss-box and the way the segments 
are bolted together. The dimensions in the figure are in 
millimetres. Fig. 8 is a view of the diaphragm upside 
down, mounted on a truck for transport. 

The most conspicuous object on the surface is the 
great timber structure known as the “ barraque,” which 
replaces the derrick of ordinary boring operations. In it 
boring operations have been conducted, and now the 
lining operations are being carried out under its protect- 
ing cover. The building consists of a great hall 94ft. 
long, 30ft. wide at the ground level, and 71ft. high in the 
middle; at this part there are transepts, one accommo- 
dating the walking or balance beam, the end of which is 
seen in Fig. 4; the other used for storing sundry 
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auxiliary tackle. 
is the octagonal sinking pit, 20ft. by 224ft. by 64{t. deep, 
in which the sinkers worked, and it is also indicated in 
Vig. 4. Ata height of 45ft. is a 7ft. gauge track, on 
which run cars for supporting the sinking tools and 
accessories—trepans, sludging barrels or spoons or 
“cuilleres,” free-fall appliance—whilst 20ft. above this 
track is a 874in. track for the little cars, or “ chariots,” on 
which the rods are supported when not in use. 
very top, above the centre, is a small chamber in which the 


In the centre, over the top of the shaft, | But in addition to the rods on the first occasion the free- 


| fall appliance was suspended from its chariot on the broad 


| pressed 


At the | 


pulleys for directing the winding ropes are supported on | 


massive oak balks. 
The character of this structure is shown in Figs, 5 and 
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6, the dimensions marked are in millimetres; Fig. 6 is a 
plan showing foundations for the balance beam and engine, 
A and M, and position of the anchorage blocks and 
plates upon which the various supporting timbers rest. 

In the centre the circles indicate the position of the 
shaft, and the octagon, with unequal sides, is the working 
pit: to the left A M is the place for the balance beam and 
its engine, at N the place where various incidental tools, 
«e., were stored; the positions of these places were 
reversed at Dover 0 is the chamber for accommodating 
the trepan and rods, R P that for-the cuilleres, kc. Fig. 6 
is an elevation on A B, Fig. 5,.and shows many points 
already mentioned. R is 
the level of the broad gauge 
elevated rail, S the level 
of the narrow gauge rail, 
and T the pulley cham- 
ber; some further foun- 
dation details ‘are ‘also 
shown in this figure, in 





which the dimensions are 
in millimetres. 

All parts are accessible 
by stair or ladder ways, 


gauge line, it being only used with the trepan. It 
was of the Kind pattern that is with the scissor- 
like tongs held closed when a sliding ring was 
down 
this ring was drawn up. Attached to 
were vertical rods, which supported a disc 5ft. in 
diameter in this case, called the parachute. In working, 
the apparatus was inserted between the top of the trepan 
and the lowest length of rod, and during the upward 
stroke the resistance of the water acting on the top of the 


| parachute pressed the ring down and kept the tongs 





over them, but which opened when | 
the ring | 


expression of opinion that the burden tends to increase, and 


that great caution should be observed before it is materially 
augmented, especially by any legislation which may add to 
the indefiniteness and uncertainty of the employers’ liability. 

The recommendations of the Committee are summarised 
under forty-two headings, of which the first thirty-five relate 
to the Act of 1897. They are directed, in the main, towards 
the removal of the anomalies which have been brought to 
light by six years of costly litigation. If carried into effect, 


they will tend to confer upon all parties the inestimable 
benefit of certainty in the administration of the law. 

The first recommendation of the Committee is declared to 
be made for the purpose of ameliorating a hardship to 
employers. 


As is well known, it is provided by Sec. 1 (4) of 
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Figs. 5 & 6—PLAN AND SECTION OF BARRAQUE 


closed so that they gripped the spearhead top of the shaft 
or stem of the trepan. When, however, the direction of 
the stroke was reversed the pressure of the water on the 
under surface raised the parachute, and with it the ring; 
the tongs opened and released “the trepan, which fell 
quickly to the bottom, followed- steadily by the rods. 
These carried the tongs over the spearhead, and they con- 
tinued to descend until the”stroke was again reversed to 
make the up-stroke, when the disc again offered resistance, 
forcing down the ring so that the tongs closed under the 
spearhead, and again retained their hold until the reversal 
of the stroke for the downward journey. 





























and galleries with working 
platforms at the different 
levels for manipulations 
over the shaft. At the 
time of our visit on the 
first occasion the cuillere, ; 

Fig. 4, was at work, but suspended from a fiat rope and 
not from a rod, as shown in -the figure ; the- cuillere was 
simply run down, allowed to fill. by jerking up and 
down a few times, wound up by. the winding -engine, 
emptied, and the operation repeated until all chips and mud 
were removed from the hole. On the second occasion 
the smaller trepan was in use. _ On the first occasion the 
majestic dimensions of the building first attracted notice, 
and then the long line of rods suspended from their 
chariots away up in the air, fixed the attention. The 
rods, Fig. 7, are of pine S}in. square, in cross section ; 
they are 654ft. long over all, and are strongly capped by 
wrought iron forks bolted on and gripped by rings shrunk 
on. The actual capping extends for about 8ft., but in addi- 
tion there is 4ft. of 3}in. square iron stem terminating with 
5}in. of slightly taper screw above, and 24ft. of stem, ending 
with 7,!;in. of threaded and taper socket below. There is 
a shoulder at the upper’ screw end for resting in the key 
when changing the rods at the surface. The rods are 
planed, and as free as possible from knots. A—Fig. 7— 
illustrates the cappings at each end of the rods, and the 
stems and screw terminations, whilst at B-and C are 
shown the upper cappings from two points of view. In 
B the mode of coupling with an upper rod is shown, and 
it will be noticed that the usual practice of not screwing 
them right home has been adopted in this instance also. 
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| of all kinds. 


Fig. 7—BORING RODS AND CAPPINGS 


THE WORKMEN’S COMPENSATION ACTS. 


Tue Home-ocftice Committee which was appointed to 
inquire into the working of the Workmen’s Compensation 
Acts have recently issued a report which is of considerable 
interest to those who are affected by the Acts under considera- 
tion. . The Committee were asked to inquire and report 
(a) what amendments in the law relating to compensation for 
injuries to“workmen are necessary or desirable, and (b) to 
what classes of employment, not now included in the Work- 
men’s Compensation Acts, those Acts can properly be 
extended, with or without modification. In the course of 
their investigations the Committee have examined no less 
than seventy-six witnesses, and have received many written 
communications from employers’ associations and trades 
unions. They also obtained much information from 
employers’ mutual insurance associations, and ‘from other 
insurance companies. 














When the Workmen’s Compensation Act, 1897, came into | 


force in 1898 we ventured to predict* that in view of the 


increased burden to which they were to become exposed | 


employers would be driven to insure heavily against accidénts 


production might lead to a lowering of wages. These 

prophesies have apparently been falsified, for the Committee 

find that the burden imposed by the Act upon the employer 

has so far not proved excessive. They add, however, an 
* THe ENGINEER, June 11th, 1898, 





We also premised that the increased ‘cost of | 
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the Act of 1897 that where an action is brought to recover 
damages independently of the Act, and it is determined in 
such action that the injury is one for which the employer is 
not liable to pay compensation under the Act, the action 
shall be dismissed. In such a case, however, the Court has 
power, at the request of the plaintiff, to assess damages under 
the Workmen’s Compensation Act, deducting therefrom the 
costs of, and occasioned by, the plaintiff's wrongful proce- 
dure. It appears that this procedure has been abused in 
order to enforce settlements of claims. It is suggested that 
the practice might be stopped by permitting an employer to 
apply to the Court for a stay of proceedings in any such 
action, a stay’ to be granted if the employer can show 
that the plaintiff really had a remedy under the Act of 1897. 
It has been found that it is no protection whatever to impose 
upon the workman who fails the obligation to pay, or the 
liability to have a reduction of costs from his compensation. 
The employer has in practice to bear all his own costs whether 
he succeeds or not. 

As to the time for giving notice of accident, and taking pro- 
ceedings under the Act of 1897, it is now provided that notice 
of accident shall be given as soon as practicable, and before 
the workman has voluntarily left the employment, and that 
a cjaim for compensation shall be made within six montks. 
The Committee now recommend that notice of accident 
should be given within six days unless the Court sanctions 
an extension of time. Notice of claim should be given within 
three months. These recommendations are probably made 
with a view to checking the system of trumping up claims. 
If a workman appreciates that he has a righteous claim he 
will hasten to give notice of the accident; but suspicion 
naturally rests upon a notice or claim which is -long 
delayed. 

The recommendations of the Committee with regard to the 
liability of sub-contractors would effect an admirable change 
in the law. At present the ‘“‘ undertaker ’’ is responsible for 
accidents on his premises ; but by a proviso to Sec. 4 of the 
Act of 1897, which was added at the instance of Lord 
Herschel, the undertaker is entitled to an indemnity from 
the sub-contractor. 

The Committee now recommend that in order to secure the 
grant of this indemnity, it should be competent for the under- 
taker to call upon the sub-contractor by giving him notice of 
the claim, and, where necessary, to bring in the sub-contrac- 
tor as a party to the proceedings for compensation. This 
shortened procedure will have the effect of putting the burden 
upon the right shoulders. 

The following recommendations appear to need: but little 
comment :— 

5. That the section which refers to the obligation of the 
workman to elect between his claim for compensation under 
the Act, and his right to sue a wrong-doer for damages be so 
amended that his failure in an action against the wrong-doer 
shall not disentitle him to compensation under the Act, and 
that if he fail to get compensation from his employer he 
shall not be precluded from suing the wrong-doer. 

6. That, in order to save embarrassment, and possibly some 
litigation, the word ‘‘ undertakers ’’ should be dispensed with 
in the Act, and ‘‘ employers ’’ substituted as the sole designa- 
tion of the persons liable to pay compensation. 
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7. That the Act,should be extended so as to cover all build- 
ing operations. — 

The Act of 1897 only applies to the construction, demolition, 
or repair of a building over 30ft. in height when a scaffolding 
is being used. Numerous cases have been heard in which 
this narrow definition has been construed. The Committee 
hy their recommendation would abolish all these anomalous 
distinctions. 

8. That the word “ railway’’ in the Act should include 
lines and sidings not used for purposes of public traffic, and 
also tramways. 

9. That, with reference to ‘‘ construction factories,’’ the 
paragraph in the Act which classes docks as factories should 
be repealed, and an enactment substituted declaratory of the 
results of the decisions arrived at by the House of Lords and 
the Courts of Appeal. 

10. That, for the purposes of the Act, a wharf should be 
defined as a place for landing or embarking goods or passen- 
gers contiguous to water, and employment ‘‘on or in or 
about *’ a warehouse should be defined as employment ‘“ on 
or in or about’’ the ‘‘ storage of goods for sale or safe custody 
by way of trade or for purposes of gain.”’ 

1i. That the process of loading, unloading, or coaling a 
ship in any harbour or canal be dealt with as recommended 
in paragraph 123. 

Paragraph 123 is as follows :—Instead of the very artificial 
sense given to the word ‘ factories’’ in applying it to the 
machinery or plant used in the process of loading or unload- 
ing or coaling, we think might be substituted the words 
‘‘employment in the process of loading or unloading or coal- 
ing apy ship in any harbour or canal.”’ 

12, That laundries subject to the provisions of the Factory 
Act, 1901, should be included in the term factory. 

13. That the definition of ‘‘ quarry’’ be amended so as to 
include all quarries, whether 26ft. in depth or not. 

14. That under the connotation of the term ‘‘ engineering,”’ 
road-making and mending, well-sinking and repairing, and 
other excavation, as well as the construction or maintenance 
of telegraphs, telephones, and other electric appliances, 
should be included. 

15. That the operations of the Act should be extended to 
include accidents which happen to the workman engaged on 
the duties of his employment, though not at the place or 
premises where the employer has superintendence or control. 

This proposal is intended to abolish the use of the words 
‘*on, in, or about,’’ which have confined the liability of the 
employer to the vicinity of his own property. Thus a carter 
leading goods far away from the factory has hitherto been 
deprived of compensation. 

16. That workmen whose services are lent should be enabled 
to obtain compensation under the Act. 

The twentieth recommendation of the Committee is perhaps 
the most important of all. It provides: ‘‘That with 
reference to the employment of aged, infirm, or maimed 
persons amendments should be made to enable the employer 
to offer work to such persons without incurring undue risk of 
paying compensation.’’ The Act of 1897 makes no difference 
to the liability imposed upon an employer in cases where an 
infirm workman has sustained injury. The inevitable result 
has been that employers have hesitated to employ those who 
might be wholly disabled by a slight accident which would 
occasion but partial injury to an able-bodied man. In effect, 
the Committee recommend that the employer should have 
power to contract out of his full statutory liability in such 
cases, . 

Paragraphs 25 and 26 are important in relation to the 
temporary disablement of workmen. Paragraph 25 provides : 
—‘* That after the partial recovery of a workman from an 
accident, when the revived earning capacity has been ascer- 
tained, the compensation should be reduced to one-half of the 
difference between the wages earned at the time of the 
accident and the wages which can or could be earned in the 
new employment.’’ Paragraph 26 provides :—‘‘ That while it 
is important that the right of requiring the workman to submit 
himself to medical examination should be retained, it should 
be provided that this power should not be exercised at 
intervals of less than three months without leave of the 
County-court, and-that if the workman’s own doctor disputes 
the accuracy of the examination on the part of the employer 
the decision of a medical referee shall be final. 

Paragraphs 36 and 37 relate to certain proposed alterations 
in the Workmen’s Compensation Act of 1900, which extended 
the principle of the Act of 1897 to agricultural labourers. 


The third division of the Committee’s recommendations | 


relates to the extension of the principle of compensation to 
new classes of workmen. It is suggested that the Act of 
1897 should be extended to seamen by a modification of the 
Merchant Shipping Act; that special inquiry should be made 
as to extending 4 


hould be extended to carriers; to workers in workshops 


e Act to Fishermen; and that the Act | 





where five or more persons are employed, and to those who are 
engaged in taking care or managing horses or locomotives. 

The foregoing is but an abstract of a voluminous report. 
We have drawn attention to some of the leading recommen- 
dations which have been made by the Committee. It is 
significant and- gratifying to notice that they suggest no 
change in the law which would make the employer liable for 
mere temporary disablement, and that they have refrained 
from excusing the workman from the consequences of his own 
serious and wilful misconduct. At the same time, employers 
must. not overlook the fact that if the suggested changes are 
made in the law their responsibilities will be materially 
increased. 








CONCRETE BRIDGE. 


WE illustrate on this page, by two engravings from photo- 
graphs and a sectional drawing, a small bridge designed 
by Mr. L. G. Mouchel under the Hennebique patent for 
ferro-concrete constructions. The bridge is on the estate of 
Mr. William Peel, Knowlmere Manor, Clitheroe. It consists 
of two spans, 44ft. each, with central piers, and it is 12ft. 2in. 
broad. It takes the place of one of two wrought iron lattice 
girders and a wooden floor, the old abutments and piers 


t 


nished through the courtesy of the Pennsylvania Railroad 
The following description is also taken from an officia! 
report issued by the railrodéd company :—_ » 


The locomotive under test is carried on supporting wheels, th 
axles of which extend beyond the wheels, and are fitted with 
hydraulic absorption brakes. As the driving wheels revolve the, 
cause the supporting wheels to turn, but the latter are retarded by 
the brakes to any desired extent. The work actually done by the 
locomotive consists in overcoming the frictional resistance of the 
supporting wheels and brakes, the resulting force exerted at the 
draw-bar being measured by a traction dynamometer. The upper 
faces of the supporting wheels A are at the level of the tracks and 
of the floor of the building, with a pit of sufficient depth for thes: 
wheels and their supports. 

The base of the plant consists of two longitudinal bed-plates B, 
of cast iron, secured to concrete foundations of ample depth for the 
weight to be carried, and to resist the shocks transmitted from the 
locomotive driving wheels when revolving at high velocities. The 
bed-plates are provided with T slots running longitudinally, and by 
means of suitable bolts the pedestals ( are secured to them, thus 
permitting adjustment lengthwise, in order that the supporting 
wheels may be located to correspond with the spacing of the driving 
wheels of the locomotive to be tested. 

There are two sets of supporting wheels ; one consisting of three 
pairs, 72in. in diameter, for use under passenger locomotives having 
large driving wheels ; the other is a set of five pairs, 50in. in diameter, 
to be used under locomotives with smaller wheels and designed for 
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CONCRETE BRIDGE, 


having been raised slightly to suit the new work. The upper 
portion of the parapet was not finished when the photographs 
were taken, but the ferro-concrete work had been in use 
many months for traffic. The contractors for this bridge 
were the Yorkshire Hennebique Contracting Company, 
Limited, of Leeds, and the cement was supplied by G. and T. 
Earle, Limited, 6f Hull. 








LOCOMOTIVE TESTING PLANT AT THE 
ST. LOUIS EXHIBITION, 


TE most interesting feature of the railway engineering 
department of the International Exhibition at St. Louis, 
U.S.A., is, without doubt, the very elaborate plant erected 
by the Pennsylvania Railroad for the testing of loco- 
motives. Upon this plant many of the locomotives 
exhibited are to be tested, so that visiting engineers will 
have the opportunity of seeing the plant in operation. 
The general arrangements for the tests have already been 
described in Taz Encinggr. After the close of the 
Exhibition this plant will be removed to the Pennsylvania 
Railroad’s great works at Altoona, There are four or five 
locomotive testing. plants'in the United States, two of 
these being installed. as-parts of the mechanical labora- 
tories of Columbia and Purdue universities, as described 
in a paper read by Professor Goss at the Chicago meet- 
ing of the British and American mechanical engineers in 

une. “<3 

The St. Louis plant, with all its various accessory 
apparatus, offices, &c., occupies a space of 300ft. by 90ft., 
in the Transportation Building, and the general arrange- 
ment, with details of parts of the apparatus, are shown 
on the accompanying supplement, Figs. 1, 2, ; 
drawings from which sites were prepared being fur- 
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goods service. The pedestals will be of two heights; the lower 
ones for the supporting wheels of larger diameter, the higher ones 
for the smaller supporting wheels. ae 
The journal boxes carried in the pedestals are self-adjusting so as 
to secure uniform support for the journals, The lower half of the 
box contains a bronze bearing, while the 2 a half, which acts only 
as a cap and carries no weight, is made of castiron, The bearing 
surface is ample for the weight to be carried, but in ordor to provide 
against any possibility of heating, the journal boxes are cored out 
and arranged for cooling by water circulation, The lubrication is 
accomplished by two chains over each journal dipping into a bathof 
oil. 
On the ends of each supporting shaft are the absorption brakes D, 
which form the resistance which the locomotive must overcome, in 
order to exert its tractive effort at the draw-bar. They are 
designed on a plan which enables them to work with perfect smooth- 
ness, to be used with ease and convenience, and to have a large 
capacity. This type of brake was first used as a dynamometer at 
the Worcester Polytechnic Institute, and is the invention of Mr. G. 
I, Alden, M.M.E. 

This brake consists of the following parts:—(1) 'wo smooth, 
circular, cast iron discs Z, with radial grooves, keyed to the shaft, 
which transmits the power to be absorbed, (2) A fixed housing Y, 

| having its bearings upon the hub of the rotating disc. (3) A pair 
of thin copper plates X—X, to each disc ; the plates are fastened 
to the housing, one face of each copper plate being close and parallel 
to the sides of the disc; the other face of each plate having 

_ behind it a chamber in the housing. (4).A system of piping and 
connections by means of which water under: pressure can be circu- 
lated through the chambers between the copper plates and the 
housing. (5) A system of piping and connections by means of 
which oil is circulated in such manner as to ensure perfect lubrica- 
tion of the faces of the copper plates which are next to the revolving 
cast iron disc. : 

To ensure sufficient capacity, each brake is provided with two 
discs revolving inside of each housing, with a suitable arrangement 

| of copper plates and water chambers, toallow pressure to be exerted 
| on both ph on of each disc. Oil for lubrication between the revolv- 
| ing surfaces enters near the hub of the discs and is carried by 
centrifugal force along the radial grooves in their sides and out to 
their peripheries, completing the circuit through-external tubes. 
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‘he housings of the brakes are secured against turning by rods 
attached to brackets EK, which, in turn, are held to the sides of the 
jed-plates by bolts in T slots, 

'The seats on the supporting shafts for the hubs of the brake dises 
are tapered, as shown at F, keys being placed in the shaft and hub 
to prevent turning. Nuts on the smaller end hold the hubs in 

sition, Eight absorption brakes are provided, and may be used 
either on the shafts having the 72in. supporting wheels, or on the 
shafts with the 50in, supporting wheels, means for removing the 
brakes readily being provided by the taper fit already mentioned 
and a nut at the large end of the taper, so thatthe hub of the brake 
can be backed off without difficulty or delay. 

When the brakes are in use water under pressure flows through 
the chambers in the housings, pressing the copper plates against 
the sides of the revolving discs and causing resistance to their 
rotation. The pressure of the water is regulated by valves con- 
trolling both’ the inlet and outlet accor e omy The water thus 
performs the double function of supplying by its pressure the 
required friction, and by its rate of flow means of carrying off the 
heat generated, The Le ord leading to and discharging from the 
brakes are brought together at one ‘point where all the valves will 
he located, so that the pressure’ and rate of flow can be readily 
adjusted to the work being done. 

‘To keep the speed of the locomotive constant would ordinarily 
require hand manipulation of the’ valves controlling the in-going 
and out-flowing water, but in order to secure as nearly as possible 
constant speed, there is a by-pass around the main valve control- 
ling the supply of water for all the brakes, and in this by-pass is an 
automatic valve controlled by the speed of the locomotive. If the 
speed increases beyond the desired number of revolutions per 
minute the by:perr valve opens, so as to increase the pressure on 
the brakes, and if, on the other hand, the speed of the locomotive 
falls below that desired, the automatic valve closes, and decreases 
the pressure on the brakes. 

The supporting wheels resemble in form the usual locomotive 
driving wheels, having cast steel centres with tires shrunk on, and 
held in addition by retaining rings. The contour of the tire is 
approximately that of the head of a rail, but provided with means 
of keepiag away from its bearing surface the oil which will neces- 
sarily drip from the locomotive while running. 

The pit containing the parts already mentioned is extended 
sufficiently to provide room for the storage of the supporting 
wheels, axles, brakes, and pedestals which are not in use, and pro- 
vides storage forsuch other supplies and appliances as are necessary 
for the operation of the plant. The floor covering this portion of 
the pit is made in sections, so that it can be removed as occasion 
may require. The central portion of the pit, however, is entirely 
open, with the exception of sufficient platform to enable those 
taking part in the tests tosecure indicator cards, make observations 
of temperatures, and obtain other information of this character. 

\ travelling electric crane of 10 tons capacity, and having a span 
of 43ft. between centres of runways, serves the entire space cecu- 
pied by the testing plant, also sufficient space beyond the pilot of 
the longest locomotive to tested, to reach railway cars which 
bring in supplies for the plant. The crane is used for handling the 
supporting wheels, axles, brakes, pedestals, and other parts, when 
necessary to change their setting, and further, for handling all of 
the coal used during the tests, 

The water required for locomotives under test is weighed in two 
tanks, filled alternately, and run from these into a third tank, 
from which it is taken by piping to the connections for the injectors. 
As a check on the weights thus obtained, the whole supply used is 
metered, and readings are taken at such intervals as will enable the 
amount shown by weighing to be compared. 

The traction dynamometer G, which measures the draw-bar pull 
of the locomotive, is of the lever type and is constructed on the 
“Emery” principle, in which flexible steel plates take the place of 
knife edges used in ordinary scales. The weight of each lever is 
taken by a vertical plate in a plane intersecting that of the receiv- 
ing fulcrum plates at their centre of rotation, thus relieving these 
plates of all transverse load. The yoke embracing the dynamo- 
meter, and to which the draw-bar is attached, is also mounted on 
flexible plates and braced by long and flexible rods, to ensure 
frictionless motion in the horizontal plane only. 

The total motion of this yoke and draw-bar, due to the leverage 
of the machine and to stress of parts when under full load, does not 
exceed four one-hundredths of an inch, so that a locomotive 
exerting a draw-bar pull equal to the full capacity of the dynamo- 
meter will not move forward on the supporting wheels more than 
the amount specified. The draw-bar is provided with a ball joint, 
to allow for any side motion of the locomotive, or motion of the 
locomotive on its springs. 

Near the base of the dynamometer the oscillating motion of the 
ends of the last levers is transformed into a rotary motion by 
means of steel belts wrapped around a drum and kept in constant 
tension by suitable clamping devices. The belt drum is mounted 
on atube guided in ball bearings, and inside of it is a rod, the 
upper part of which is securely fastened to the tube, the lower end 
being firmly attached to the frame of the machine. Thus, when 
the belt drum is rotated, the rod inside of the tube is in torsion, 
and this resistance forms part of the total resistance of the machine, 
and is a constant for the same travel of the recording pen. 

To the upper end of the tube already mentioned are secured 
two radial arms, the extreme ends of which are finished to a circle 
having its centre at the centre of the tube. The angular motion at 
the end of one arm imparts straight-line motion to a carriage, 
guided by a grooved track and carrying the recording pen. The 
opposite arm is coupled by steel belts to a rotary oil dash-pot, to 
reduce violent oscillati ms of the recording pen, the extent of which 
can be controlled as desired. The principal resistances in the dyna- 
mometer are flat springs, placed under the second levers and 
deflected by the motion of these levers. There are three sets of 
these springs, varying in resistance so that a travel of Sin. of the 
recording pen corresponds to adraw-bar pull of either 80,000 Ib., 
10,000 Ib., or 16,000 Ib., as may be dedi. The draw-bar pull is 
traced upon a strip of paper 1Sin, wide, made to travel at a known 
rate for each mile run—or number of revolutions corresponding to 
a mile ran—by the locomotive, This forms the permanent record 
of the draw-bar pull in each test. The yoke and draw-bar of the 
dynamometer can be adjusted vertically through a range of 12in. 
by means of a hand wheel, in order that the different heights of 
locomotive draw-bars can beaccommodated. : 

The smoke from the locomotive is carried out of the building by 
a stack, which can be moved longitudinally of the plant to any 
position required, and the lower portion of which is made telescopic, 
so that it can be raised and lowered for adjustment, and permit the 
passage of the electric crane, when necessary. The stack has 
deflectors so that the sparks discharged by the locomotive can be 
caught and weighed, to form a part of the data obtained. 

The instruments necessary to get full information for the tests 
will consist, in addition to the dynamometer, of steam engine 
indicators, gauges for steam pressures, draught gauges forsmoke-box, 
fire-box, and ash-pan, thermometers for temperatures in the smoke- 
box, calorimeters for getting the quality of the steam, a revolution 
a and a tachometer for showing the speed in revolutions per 
minute, 

Means for bringing the locomotive safely to its position on the 
plant form a most important part of the installation. The sup- 
porting wheels having been placed in position corresponding to the 
‘pacing of the drivers, steel joists resting on the supporting shafts, 
and extending the full length of the pit, are bolted securely to the 
inside faces of the supporting wheels. Supports at the ends of the 
pit and at as many intermediate points as may be necessary are 
provided. On the upper flange of the joists is riveted a grooved 
rail, so located that the flanges of the driving wheels will run in 
this groove. In other words, the locomotive will be moved to its 
position on the plant by being run on the flanges of its driving 
Wheels, leaving the treads free to come into position upon the sup- 
porting wheels, When in place, the special rails and the joists are 
disconnected from the supporting wheels and removed, so as not to 





interfere with the operation of the plant. Provision is also made 
for taking care of driving wheels which are ‘‘blind” or without | 


flanges ; these will be run over the same grooved rails, the grooves 


being filled by a suitable section of rolled steel. 

A Director of Tests is in direct charge of the plant and of all 
the tests made. Under him are an assistant and a foreman, who 
give attention to the machinery, care of the instruments, and other 
necessary .work of this character. There is a large staff of 
observers for the coal and water used, for taking indicator cards, 
temperatures, and readings from all the instruments forming the 
equipment of the plant. 
may be worked up promptly, a number of computers have been 


employed, so that the data coming from the observers on suitable | 


blanks will be tabulated and final results for comparison completed 
for each test before similar data for the next run comes to the 
computing room. 








HOT SPRINGS AND THE SIMPLON TUNNEL. 
No. I. 

As already explained in these columns, the work of 
boring the Simplon Tunnel from the northern or Swiss 
side has been brought to a definite termination through 
the overwhelming difficulties consequent upon the inroads 
of hot water. The struggle against great odds has been 
a severe one, but: the wonderful resource and ingenuity 
of the engineers, and the physical strength of the opera- 
tives, has alike been finally exhausted, and Nature 
remains undisputed mistress of the situation for the time 
being. . 


The motive power available, the installations for the | 
transmission of the hydraulic force and for the ventilation | 


and refrigeration, had been used up to their limits, and the 
conditions of working in the overheated tunnel were 
already such as to cause the rapid prostration of the men, 
when an accident, due to a storm on the Alps, suddenly 
brought all work of advance to an unexpected and definite 
end. 

The volume of water met throughout the length of the 
north end of the tunnel, although it has always been of 
high temperature, and not less than 44 deg. Cent. since 
early in 1902, has never been of a large volume in any 
way comparable to the flood at the southern end. At 
present the volume from all sources discharged into the 
Rhone is not more than 250 litres per second. Conse- 


Alt. 2848 m- 





<<« Jo Swiss-Italian frontier 





In order that all of the data obtained | 


| future necessity of some such provision. 


with this one that an accident occurred to the power 
supply, and put an end to all further advance. 

In the night of May 20th last a heavy storm carried 
such a quantity of detritus and floating matter along the 
canal to the gates of the forebay that the water no longer 
passed, and in a short time the power for the turbines was 
cut off and the ventilators and pumps ceased to work. 
Had such a block occurred later on, when the full force of 
men were in the tunnel, a catastrophe might heve been 
the result, but, instead, the few men—fifteen—who were 
on the shift were able to escape, and also, at the price of 
great efforts in the suffocating atmosphere of the tunnel, 
to haul out all the machinery—hydraulic rock-borers, 
pups, &c.—to a safe place beyond the water-tight gates 
which had been erected early in the year in view of the 
These gates 
were then bolted and the abandoned ends of the .two 


| tunnels allowed to fill up as might be with the inrush 
| from the hot springs. 


No attempt to effect anything in 
the submerged headings has since been attempted? A 


| glance at the rough diagram here *iyen,*and which 


is made without any regard for ‘#¢ale, will convey 


an idea of the situation. Here it will bé seen that beyond 


the gates, on the downward incline towards Iselle, there 
is in tunnel No, 1 a length of 253°2m., forming a big 
pocket or reservoir of warm water, while in tunnel No. 2 
there is a length of 23°4m., and between the two 
tunnels there is a skew cross passage starting from the 
metrical advance point 10-112 kiloms. in funnel Ne. 2 and 
ending in tunnel No. 1 at advance point 10°150 kiloms.— 
all, of course, submerged. : 
The gates, built by Sulzer, of Winterthur, are con- 
structed to resist a pressure of ten atmospheres—147 lb. 
to the square inch—and weigh 8 tons each. They are 
formed of 14mm. iron plates stiffened on both sides with 
channels and girders of about 7in. by 4in. by gin., placed 
in series, diagonally one with the other, and re-covered 
with plates. These are hung to the channel-iron gate 
frames by means of massive cast iron hinges, two at the 
top and two at the bottom, having an outside diameter 
of 220mm. for the knuckle and 160 mm. for the forged 
pins. The fastening bolts traverse the whole surface of 
the door in the form of a cross, and enter mortices in 
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quently, until the down-grade was reached, near the 
tenth kilometre, the inclination of the drain served for 
the principal drainage. But in the middle of August last 
year, on the level line near the southern gradient, springs 
were struck of 10 litres and of 50 litres per second, with 
temperatures 49 deg. Cent. and 48 deg. Cent., and were 
soon followed by another on the incline, and then, at 
10°150 metrical advance point, by two more springs of 
50 litres per second, having temperatures of 49 deg. Cent. 
and 47°6 deg. Cent. This was on November 22nd, 1903, 
and began the period of serious difficulties in the tunnel. 

To pump out the water a pipe-line on trucks, headed 
by two portable centrifugal pumps, each of 90 litres per 
second capacity, was advanced down the incline of tunnel 


No. 1, controlled by means of a winch and chain at the | 
summit, and afterwards lengthened progressively accord- | 


ing to requirements. The 20ft. long water gateways or 


galleries were then built, and a transverse passage beyond | 


them driven between the tunnel headings No. 1-and-No. 2. 
No. 1 was thence advanced nearly on a level, ‘and No. 2 
on a fall, so that the cross passage has a drop of 1°67 per 
cent, to No. 2. A deep channel cut in the cross passage 
served as the reservoir into which the springs of No. 1 
were drained. 
centrifugal pumps were placed, each with a’ capacity 


of 160 litres per second, and driven by direct-connected | 


Pelton turbines from the high-pressure mains of the rock 
borers. The water on the north side of the gates was 
also pumped out by a suction pipe, and a centrifugal 
placed further back. As a large quantity of water was | 
used for spraying the rock, and for injecting into or 
against the orifices through which the hot water flowed, 
the work of the pumps was augmented, and thé more 
that the pumps were increased in power or number, the | 
more the water for refrigeration tended to become in- | 
sufficient. The slowness of the advance from Novem- | 
ber Ist, 1903, until the beginning of April, 1904, was due 
to these difficulties. In that time only 112 m. were bored 
—from point 10°070 to point 10°182. But in the months | 
of April and May, despite the enormous increase of tem- | 
perature, the progress was good) when at metrical | 
advance point 10°382 another hot spring‘ of 45 deg. and | 
of 35 litres per second was opened. 


Above the reservoir three new Sulzer | 


SIMPLON TUNNEL 


the frame. The clear opening of the latter is 1°30 m. 
wide by 1°90m. high. Asthe normal section of the advance 
heading is about 4m. wide by 3} m. high, the tunnel was 
lined up for a length of 6m. with heavy masonry work, the 
sides and arched crown being of dressed stone, and the 
sill of cement. At mid-distance in this small gallery the 
gate frame is erected, and very solidly supported against 
the inside abutments built to receive it, the gate, of 
course, opening inwards, or towards the water. 

This account of the gates is given in order to permit of 
an idea being formed of the pressure which they were 
designed to resist. The gate in tunnel No. 2 was erected 
between March 5th and 11th, and gate in tunnel No. 1 
between March 12th and 17th, 1904. Their transport 
was effected on the low trucks of the narrow tunnel 
section, but supported obliquely thereon, so as to allow 
sufficient clearance on either side of the tunnel. The 
gates are provided with a manhole, as also connections 
for pressure gauges at different heights. Through the 
walls on either side of the gates pass the various pipes 
which were used for the transport of hydraulic power to 
the rock borers and to the pumps for cold water, for air, 
and for the discharge from the drainage pumps. All 
have been disconnected since the gates were closed, 
excepting the discharge pipes from the “reservoirs,” as 
the headings are now termed, and through these latter 
the water escapes up the incline by the force of its 
natural head. Both cold and hot water pipes are 
jacketed with non-conductors. 

With the cessation of the work of advance, the condi- 
tions of operating in the enlargement and masonry sections 
have, of course, undergone a vast improvement, and the 
progress therein is proportionately rapid. But the 
main issue being the perforation of the~tunnel, the first 
question which arises in‘the mind-of an outsider is why, 
with the immense water-power available along the 
course of the Rhone, it is not possible to continue the 
work of advance, despite all obstacles. This was, indeed, 
the first question put to Colonel Locher, director at the 
Swiss side, upon meeting him at the station in the 
middle of the tunnel. The reply, and the subsequent 
examination of the works farther along, were convincing 


It was while dealing | enough of the impracticability of augmented power. 
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lor the power alone an additional 200 horse might have 
sufficed, but more pumping plant and conduits from the 
Rhone would have been necessary, while new lines of 
jacketed cold-water mains up to the heading, and also 
more pumps at the heading to drive back the water so 
pumped in, would have been essential, together with 
more discharge pipes. In fact, as the work progressed 
down-grade, towards the southern heading, the volume 
of all the pipes would have to have been increased, until 
there was no room left for carrying on the work in the 
restricted space of the advance headings. It would 
have required six months, about, to have laid the new 
and very expensive jacketed pipe lines. Everything 
duly considered, there was no alternative but to leave the 
whole task of advancement to the southern side. Did that 
fail also, then the almost financially impossible could 
be risked from the northern side. But failure at the 
southern heading is so little contemplated that all the 
heavy machine tools and appliances which were used at 
Brig for the maintenance and repair of the rock-borers and 
other tools have been dismounted, and by this time 
are probably removed. The great point in favour of 
advance from the southern end is that, no matter what 
may be the abundance of infiltrations or of the water 
forced up to the heading for cooling purposes, it will be 
carried away by the sole force of gravitation, besides 
which, the pipes at that side have not to pass for 34 
kiloms. through a passage, the rock temperature of which 
varies from 113 deg. to 129 deg. Fah., as was the case at the 
Brig end. It is, in reality, the prolonged length of heated 
tunnel which has rendered almost impotent the cooling 
plant of the Swiss side. This is very strikingly apparent 
from the records of temperature for the infiltration water, 
for the rock, for the air delivered into the tunnel, and for 
the atmospheric temperature during boring and during 
mining operations throughout the past three years. 








COMPOUND WINDING ENGINE. 

For some years there has been a desire on the part of 
colliery and mine owners to put down compound engines for 
winding purposes, and the difficulties in adapting this type 
of engine for the purpose have in some cases been overcome, 
but it has not generally been possible to use compound 
engines for sinking purposes. Where the sinking had to be 
done by such engines intended afterwards for the main 
winding, two cylinders of equal size were generally first 
supplied, one being changed for a low pressure after the 
sinking was completed. 

The compound engine of which an engraving appears 
above, has been specially designed and manufactured by 
Messrs. Robey and Co., Limited, of the Globe Works, Lincoln, 
for a large colliery in South Wales. It is now used for 
sinking, and will eventually be used for the main winding 
without any alteration. By means of a special arrangement 
of valves—as shown on the general drawing, page 180—this 
engine has been able to do the work satisfactorily from the very 
first, although at the commencement it only had tomake about 
two revolutions per minute. Under these and such general 
conditions as apply to all sinking engines, it has given no 
trouble, and it has not been found necessary to use the bye- 
pass valve, which was provided for admitting high-pressure 
steam to the receiver, It should be observed that the 


engine can be started at all positions of the cranks, so that one 
of the main objections which is often raised to a compound 
winding engine is overcome. 

A special feature of this engine is that the valve gear has 
a range of cut-off under governor control from 85 per cent. 
down to nearly zero, this long range being given to ensure 
the smooth running of the ropes. 

The engine is, it will be seen, of the coupled compound 
horizontal direct-acting type; it is designed for a working 
pressure of 120 lb., and has cylinders 23in. and 37in. by 48in. 
stroke. The drum, fixed on the main crank shaft, is grooved, 
so that the ropes coil properly on each side of the line of the 
pulleys, and side chafing is avoided. The valve motion is of 
the Corliss type, having automatic trip motion under 
governor control, with Allan’s straight link reversing gear, 
actuated by a steam cylinder. The governor is of the static 
type, having a powerful spring, and is coupled up to the valve 
trip motion in such a manner that it comes into action when 
the engine attains the maximum speed, automatically 
cutting off the steam down to zero, and leaving a free 
exhaust. It can be put out of gear, and full steam admitted 
against the engine, by the reversing lever, at any speed. 
This is effected by the hand lever only, and the governor 
comes into action again when the engine has changed its 
direction of running. 

A large steam-jacketed receiver is provided between the 
two cylinders, and a reducing bye-pass valve automatically 
charges it for starting the low-pressure side; this valve is 
shut off when the main stop valve is opened, and the steam 
passes in the usual way through the high-pressure cylinder. 

The brakes are of the balanced post type, and are operated 
by the foot lever and auxiliary rack motion. It is intended 
to actuate these brakes later by steam—putting them on by 
weight, and taking them off by steam. The arrangement is 
outlined in the drawing. 

Depth indicators are provided showing the position of the 
ascending and descending cages, mechanical lubricators are 
fitted to each cylinder, crank pin, and main bearings, and 
Stauffer lubricators to all working parts. There are indicator 
cocks and gear, and the other usual equipments for high- 
class engines are also included. The winding load is 5 tons 
10 cwt. unbalanced, and it has to be lifted 400 yards in 
35 secs. from start to landing on keeps. 








COA-LSCREENING PLANT FOR MIRFIELD 
COLLIERY. 


WE give below some details of a coal-screening plant 
recently installed at the Mirfield Colliery, Ravensthorpe, by 
Messrs. Graham, Morton and Co., Limited, of Leeds. The 
apparatus consists of a complete screening plant, including 
picking belts with jigging screens, revolving tipplers and 
various conveyors, together with the necessary steel structural 
work and gearing. 

The revolving tippler provided is of the makers’ latest 
improved type, with a diameter of 6ft. 6in. It is arranged 
with a view to conveying the whole of the coal from the tubs 
to the screens with as little waste as possible, and to reduce 
the breakage to a minimum. The rims are of cast iron, 
stayed by lin. diameter tie-bolts. The rails inside the tippler 
are formed of 34in. angles, and provided with a jin. plate 
steel shoot, for delivering the whole of the coal on to the 
jigging screen. The tippler shoot is built up of ,§,in. plate, 
with 3in. angles frames. Driven from the jigging screen by 
cast iron sprocket wheels is the distributing roller, itself of 


| cast iron, and mounted on a 2in, diameter shaft, The jigging 


screen is fitted with plate meshes, so arranged in themselves 
as to vary the size of the mesh as desired. The jigger makes 
three classes of coal, ‘‘ smudge,’’ ‘‘nuts,’’ and “‘ best.’’ The 
length of the jigging screen is 18ft. 6in., and its width 5ft. 
The side plates are jin. thick, stiffened by 2in. by gin. flat 
beading at the top, and the mesh and the dead plates are 
#;in. thick. The framing consists of 3in. by 3in. angle irons 
stiffened by means of 5in. by 3in. tee irons. The primary 
screen has a screening surtace of 654 square feet, and ‘is com- 
posed of 1gin. diameter holes, set closely together. The 
secondary screen has a screening surface of 454 square 
feet, composed of 4in. diameter holes, likewise set closely 
together. The hangers for carrying the screen are made of 
ash, and are secured to the screen by 6in. by 2hin. cross 
channels, and fixed to the shafts by means of wrought iron 
straps bolted tothe hangers. Theshafts are of 2in. diameter 
steel, and are supplied with filbows and loose collars. On the 
underside of’ the jigging screen are two built-up steel plate 
shoots, for delivering the nuts and slack to the picking belts. 
These shoots are of tin. plate, with 24in. angle frames. 
There are three belts arranged to convey the coal to the 
trucks, with lowering shoots at the end. No. lis 4ft. wide, 
with 58ft. centres ; No. ‘2, 3ft. wide, 50ft. centres; No. 3 is 
3ft. wide, 40ft. centres. They are used respectively for 
‘* best,’’ ‘‘nut,’’ and ‘‘ slack ’’ coal. Each of the conveyors 
consists of a lattice-braced framework, built up of angle iron 
stanchions, and cross-braced by means of flat bars. The 
standard driving and trailing end fittings consist of 24in. 


| diameter cast iron hexagonal drums, mounted on 3gin. 
| diameter steel shafts, and provided with pedestals and loose 


collars. 

Each conveyor is supplied with two strands of 12in. pitch 
cast steel chain, and to each pair of links, one on either 
strand, are bolted jin. pressed steel plates, the trays and 
chains being supported’ by means of 6in. diameter cast iron 
rollers, mounted on 1jin. diameter steel shafts, with filbows 
and loose collars, and pitched 3ft. apart on the top side and 
6ft. apart on the bottom side. At the end of each conveyor 
are three steel plate shoots for delivering the material into the 
wagons, the shoots being built up of ,4in. bottom plates with 
jin. side plates, and arranged with 2}in. angle frames. 

The creeper which conveys the coal to the revolving tippler 
is of 23ft. centres. The end drums are 24in. in diameter, 
mounted on 3in. diameter steel shafts. The structure for 
supporting the creeper is made up of rolled steel joist pillars, 
provided with standard feet and foundation bolts. The 
entire plant is designed to deal with an output of 500 tons per 
day. 








BOOKS RECEIVED. 
The Purification of Sewage. By Sydney Barwise, M.D. (Lond.) 
London : Crosby Lockwood and Sons. Price 10s. 6d. net. 
War Ships. By Edward L. Attwood, M.Inst. N.A. London : 
Longmans, Green and Co., 39, Paternoster-row. Price 10s. 6d. net. 
The Telephone Service: Its Past, its Present, its Future. By Herbert 
Laws Webb, M.I.E.E., with illustrations. London: Whittaker and 


Co. 1s, net. 
Die Lokomotive : Illustrierte Monats-Fachzeitung fir Eisenbahn- 
Techniker. Redaktion, Administration und Verlag: Wien, VI., 


Barnabitengasse 9. 

Our Navy fora Thousand Years. By Captain Sir S. Eardley- 
Wilmot, R.N. London: Sampson Low, Marston, and Co., Limited, 
St. Dunstan’s House, Fetter-lane, E.C. 

An Inquiry into and Explanations of Decimal Coinage and the 
Metric System of Weights and Measures, By Edwyn Anthony, 
M.A.,, J.P., Chairman of the Weights and Measures Committee of 
the Herefordshire County Council, London: George Routledge 
and Sons, Limited. 1904, 































































THE ENGINEER 


Avavust 19, 1904 








RAILWAY MATTERS. 


THE experience gained with the use of press-peat as 
locomotive fuel in Bavaria, Austria, Sweden and Russia, is stated 
to be very satisfactory. 

THE Paving and Lighting Committee have recommended 
the Town Council of Boston, Lincolnshire, to adopt an electric 
scheme at an estimated cost of £17,263. 


Tue North-Eastern Railway Company has decided to 
run its petrol-electric rail motor cars between Scarborough and 
Filey, instead of between East and West Hartlepool, as was at 
tirst proposed, 

A rast Paris-Royan train was pulled up on August 2nd 
by encountering some timber sleepers on a goods train coming in 
the opposite direction. The dining car chiefly suffered, and there 
were several serious injuries, 

Att the preliminaries to the building of the Shanghai- 
Nanking Railway are now settled between the Chinese authorities 
and the British concessionaires, and work on the line will, so we 
understand, be commenced at once. 


THE number of passengers carried over the recently 
electrified route of the Metropolitan Electric Tramways, Limited, 
for the Bank holiday week was 353,789, as compared with 198,061 
for the corresponding period last year. 


It is reported that the Canadian Minister of Railways 
proposes to introduce in Parliament a proposition to establish a 
pension fund for the employés in the operating department of the 
Government railroads, It is not proposed to have the Government 
contribute the whole of the fund. 


In reply to the Roads Improvement Association, the 
Board of Trade state that centre poles on tramways and light 
railways must not be used without the Board’s express permis- 
sion. It is not considered advisable to fix a statutory limit to the 
width of roads on which such lines may be laid. 


Wir a view of ascertaining the advantages of elec- 
tricity over gas in lighting railway carriages, a number of the 
dining and sleeping cars on the East Coast companies have been 
fitted at the Doncaster works of the Great Northern Railway 
Company with an electric lighting and ventilating apparatus, 


At a public auction in Rio de Janeiro recently, the 
Brazilian Government purchased the Sorocabana Railway for 
60,000,000 milreis (£3,000,000). There were no other bidders. It 
is the intention of the Government, says the 7imes, to sell the 
railway, and it is believed they will have no difficulty in doing so. 


THe requirements of: the Bengal-Nagpur Railway 
system are said to demand over a hundred locomotives, but the 
home Board could only see their way to sanction a half of that 
number of engines under the circumstances, on account, it is 
said, of the uncertainty with regard to the best types to adopt 
with regard to ‘‘standardisation” and the Government of India 
rules. 


THe Devonport and District Tramway Company has 
now completed the system of tramways for which the company and 
the Corporation have obtained powers, the last section to be com- 
pleted being recently examined by Major Druitt, a Board of Trade 
inspector. The line runs from Milehouse to Ford, being a con- 
tinuation of the St. Levan-road section. The road has been made 
by the Corporation, and has been laid with a single line with loops 
by the company. 

OVERHEAD electric trams on the Madeleine-Colombes 
line have been responsible for an extraordinary accident. The 
conductor, at the end of his journey, was about to turn the arm 
from front to rear when, in the act of swinging it by the cord, 
something caused the springs to act as a powerful catapult, lifting 
the man 18ft. in the air and hurling him a considerable distance on 
the roadway. When picked up he was found to have sustained 
fracture of the shoulder and both wrists. 


Two out of four steamboats for the Midland Railway 
Company have been delivered; they are the Antrim and the 
Londonderry ; both have passed their trials satisfactorily. The 
Londonderry is propelled by turbine. Of the other two vessels 
the Donegal has been launched, and will soon be delivered, whilst 
the Manxman, which is to be used for the Isle of Man tratfic, has 
been launched, and is being fitted. The engineers report that 
the steamers will be able to run in or out of Heysham Harbour on 
any tide after September Ist. 


Ir is stated that the French colonial party have 
instructed M. Leroux to submit a proposal to the Emperor Menelik 
to bring about internationalisation of all Royal lines for which con- 
cessions had been or might be granted in Abyssinia. The Negus 
approved the proposal on the condition that a preliminary agree- 
ment should be concluded between the three Powers interested in 
the question. Negotiations have consequently been opened 
between the British, French, and Italian Governments. As soon 
as agreement is reached work on the construction of the railways 
will be resumed. 


Tur Board of Trade have recently confirmed the under- 
mentioned Orders made by the Light Railway Commissioners : 
(1) Woodbridge and Bawdsey Light Railway Order, 1904, authorising 
the construction of a light railway in the county of East Suffolk from 
Melton to Bromeswell, Sutton, Shottisham, Hollesley, Alderton, 
and Bawdsey ; (2) Bideford, Westward Ho! and Appledore Light 

Railway Order, 1904, authorising the construction of light railways 
in the parish of Northam and the parish and borough of Bideford, 
in the county of Devon, in extension of the Bideford, Westward 
Ho! and Appledore Railway, and the working of that railway as a 
light railway under the Light Railways Act, 1896. 


We have received from M. Vital Cesar, of Brussels, a 
description of a system of signalling in which current is sent 
through the rails either in one direction or the other, and affects 
an electro-magnetic relay fixed on the locomotive a few inches 
above the rail, but not touching it, and hence not making any 
contact. A great point is made of this, The action is purely 
magnetic. Signals of any kind, either lights, semaphore, or 
whistles, may be made in the cab, or the brakes may be put on; 
at least, so M. Cesar says. At present it has only been tried ona 
metre gauge line some 1700 m. long. It has not yet been 
used in actual service, but is just about to be tried on 1 kilom. of 
Selgian line. 


THE report presented at the half-yearly meeting of the 
Midland Railway Company, on August 5th, records an increase in 
the passenger traffic carried upon the railway for the half-year 
ending June 30th, 1904, as compared with the corresponding half- 
year of 1903, of £16,548, and a decrease in the carriage of 
merchandise amounting to£33,259. Onthe other hand, the carriage 
of cattle and minerals show substantial increase, that for minerals 
amounting to £30,318. The Belfast and Northern Counties Railway, 
it is stated, have fulfilled expectations, and to have been self-sup- 
porting. Continuing their policy of developing the traffic to and from 
the North of Ireland, the directors of the Midland Railway have 
agreed to acquire the Donegal Railway, which extends from 
Londonderry to Donegal ; and they have agreed to transfer an 
interest in this purchase to the Great Northern—Ireland— Railway 
Company, and to join that company in subscribing to, and working, 
an authorised line from Strabane to Letterkenny, joining the 
Government railway from Letterkenny to Burton Port. A Bill 
will be promoted in the next session of Parliament to give effect 
to this arrangement. 





NOTES AND MEMORANDA. 


_Manuracturers of agricultural implements should 
direct their attention to Corunna, as it offers a good market for 
light turawrest ploughs. 


Arter this month it will be possible to telephone from 
London and other big English centres to towns in the north of 
France, as well as to Paris itself. 


THE new driving wheels for motor cars of the Société 
Elec? omotion do away with chains or gearing, and consequently 
friction, because the wheels are themselves the motors, the power 
being applied at the rim. 


A Report issued by the Canadian Manufacturers’ 
Association shows a scarcity of 6717 men, women, and children 
workers in the factories controlled by the members of the associa- 
tton throughout the Dominion. 


ALTHOUGH iron pyrites and copper pyrites are difficult 
to distinguish underground by candle light, they are readily 
separated visually by the use of the bluish-white flame of mag- 
nesium wire or the acetylene light. 


A scHEME for constructing a tunnel under the river 
Elbe, at Hamburg, at a cost of about £425,000, will probably be 
shortly carried out. The object is to.provide a more satisfactory 
connection between the two sides of the harbour. 


Lance Japanese orders for steel rivets for immediate 
delivery have put an end to the strike in the South Staffordshire 
and North Worcestershire rivet and bolt trade. The employers 
have conceded advances ranging from 15 to 20 per cent. P 


Two processes, dependent upon the fact that some 
oils, when brought into contact with finely-crushed ore in water, 
have the remarkable power of absorbing the particles of certain 
minerals to the exclusion of others, have been developed. 


Tue exhibition of mineral products and hydraulic 
machinery which is to be held at Barcelona in September promises 
to attract a large number of exhibitors from many European 
— including, it may be hoped, a fair percentage of 

ritish, 


Tue Isle of Man Steam Packet Company has just 
concluded an agreement for the building of a new turbine 
steamer. She will have a length of 351ft., and a speed of 
23 knots per hour, Accommodation is to be provided for 2100 
passengers. 


A square foot of uncovered pipe, filled with steam at 
100 1b. pressure, will radiate and dissipate in a year the heat put 
into 3716lb. of steam by the economic combustion of 398 1b. of 
coai. ‘Thus, 10 square feet of bare pipe corresponds approximately 
to the waste of two tons of coal per annum. ; 


StTaMPED sheet zinc is rapidly coming into use for metal 
ceilings in places where wood has heretofore been used. In some 
cases the material is even copper-plated and given a beautiful 
finish. Those who have had experience with other material will 
readily appréciate the advantage of using zinc. 


THe New York Herald says that tentative designs 
will be drawn up by the Navy Bureau of Construction for a battle- 
ship with a battery which will mount twelve guns of larger calibre 
than 10in., but which will carry no other guns larger than 3in. 
quick-firers. The theory is that guns of intermediate sizes cannot 
be depended upon to pierce side armour. 


Ir is intended to hold a conference in London next 
November concerning the making of better arrangements for the 
Pacific cable. Sir William Mulock, Postmaster-General of the 
Dominion, will represent Canada, and Sir Sandford Fleming, 
Chancellor of Queen’s University, Kingston, who is looked upon as 
the father of the Pacific cable, is also expected to attend. 


A New York firm are manufacturing a new powder to 
be known as ‘‘ Marksman Smokeless.” Using this powder it is 
said to be possible to shoot lead bullets instead of steel-jacketed 
bullets in the Krag and other high power °30 to °40 rifles. As this 
is reported to result in a saving of 20 dols. per 1000 rounds, it 
should prove a matter of no little interest to all military men. 


THE coal transporter at Rouen, connecting the river 
Seine vith the docks, is 600ft. in length, and has a raised platform 
50ft. in height on the quay side of the river and 30ft. on the dock 
side. This transporter, which is said to be the largest in the 
world, is supported by three arches, sliding on rails, and under the 
wagon is suspended a huge bucket, capable of holding 32 ewt. of 
coal, 


As the result of an arrangement between the Liverpool 
Corporation and the National Telephone Company, all the wires of 
the latter have been removed from the streets through which the 
tramway overhead wires pass. The only telephone wires which 
now cross those of the tramways are a few Post-office telephone 
we) wires, and efforts are being made to secure the removal of 
these. 


A SCHEME is in course of development for the erection 
of electricity works for supplying electrical energy in Mussoorie 
and Landour. It is propo:ed to utilise the Rangali Gadh water- 
fall, 800ft. in height, which will provide 450 horse-power at the 
minimum normal flow. This and the public water supply improve- 
ment scheme which will be carried out in connection therewith 
will cost 6} lakhs of rupees. 


Ir is recorded by the Australian Mining Standard 
that a new record for rapid shaft sinking in New Zealand has been 
made by the Waihi Gold Mining Company, which sank 83ft. in 
eighteen days. The shaft was 8ft. by 32ft., timbered and slabbed, 
and the record work was commenced 20ft. below the surface. The 
work was done by wages men in three shifts of eight hours, a 
bonus being paid for rapid sinking. 


IMPROVEMENTS are to be made in the bridges spanning 
the canals at Paddington to meet increased traffic requirements. 
The structure at Warwick-road over the basin is to be recon- 
structed by the borough authorities at a cost of £8500, on condition 
that the London County Council pay a third of the sum. The 
Council are also prepared to favourably consider a scheme for 
widening Carlton-terrace Bridge and its approaches at an estimated 
outlay of £105,000. 


A METHOD proposed for testing wood treated to resist 
fire consists in suddenly heating 4 gramme of the wood by means 
of an electric current—120 volts, 7 to 10 amperes—to a tempera- 
ture of 700 deg. to 800 deg. Cent., and measuring the volume of 
gas liberated in the course of two minutes, The wood is contained 
in a platinum wire basket, and the weight of ash and charcoal left 
can also be determined. A good sample should yield a smaller 
volume of gas and a larger weight of ash than an untreated 
sample, 


Tue torpedo boat flotilla of the Austrian navy is to be 
reconstructed, and in view of the discussions which have taken 
place as to the speed required for destroyers, the fact that the 
Austrians have fixed on oR knots is interesting. This speed is to 
be attained when the vessels are carrying a load of 100 tons 
representing fuel and amunition. The 254-knot boats for the 
British Navy are required to carry 120 tons, and it is matter for 
serious consideration whether this justifies the decrease in speed of 
our vessels, 





MISCELLANEA. 


In Belgium about 85 per cent. of the navigable wate;. 
ways are under the direct control of the State, which is also a large 
shareholder in the canals conceded to private companies, 


THE lifeguard of an electric tramcar at Preston recently 
saved the life of a woman, eighty-eight years of age. She was 
knocked down by the car and picked up by the lifeguard, Ho, 
injuries were slight. 

THE Marquis de Dion has designed a new submarine of 
100 tons displacement, to carry a crew of five, and driven by a 
motor of 200 horse-power. A model of the invention has been 
presented to the French Minister of Marine. 


Tur Sogns Iskompagni reports that the ice shipments 
from Norway last month amounted to 48,018 register tons, as com 
pared with 44,255 tons in July, 1903, the total shipments to date 
being 189,039 register tons, an increase of 7874. 

Tur total revenue derived from Customs duties i) 
Russia during the year 1903 was £25,500,000; of this amount 
92-2 per cent. were levied on the European frontier, including t}:o 
trade with Finland, and 7-8 per cent. on the Asiatic frontier, 


Tue harbour works at Gizon have been in course of 
construction for some years, and will take several more years to 
complete, though the work proceeds steadily and regularly, and 
when finished Gizon will be a place of considerable importance «s 
a seaport. 

Tue Custom duties of the United States tariff are to 
be extended to the Panama Canal zone, by which all goods enter 
ing the zone from foreign countries and for use in constructing 
the canal must pay the same tariff as if said goods entered the 
United States. 


Accorp1NnG to the Times of India, the Government oi 
Madras has now under construction an important irrigation plan, 
namely, the extension of Sir Arthur Cotton’s scheme of irrigatiny 
the island of Coringa, ten miles south of Coconada, with water fron 
the Godavery canals, 

Tre Linslade Urban District Council have adopted the 
revised scheme for sewerage and sewage disposal works prepared 
by Messrs. Sands and Walker, engineers, Nottingham, and have 
applied to the Local Government Board for sanction to a loan of 
£12,000 to carry out the works. 


Tue Admiralty have recently appointed a Standing 
Committee on Machinery Design. Professor A, B, W. Kennedy, 
who has lent his services, will act as president, and the other 
members will be Engineer Rear-Admiral J. A. Smith and Mr. J. ‘I’. 
Milton, chief surveyor to Lloyd’s Register. 


Tur Norwegian Government have decided to put into 
execution the project of establishing an important naval base on 
the northern coast. The site will be strongly fortitied. Melbi: 
has been suggested as the most suitable site for the new base, and 
fortifications will be constructed all along the coast line. 


Tue Allan Line is to have an ocean newspaper published 
on board its vessels. The company has, it is stated, arranged 
with the Marconi Company to have the most important news tran~ 
mitted to its boats crossing the Atlantic, both homeward and out 
ward bound, as soon as they come within effective distance, 


Tue United States Board of Construction has agreed 
that there shall be little, if any, deviation from the existing style 
of batteries for the new armoured cruisers authorised by the last 
Congress, These fine additions to the national fleet will embody 
in many respects, the very latest ideas in naval construction. 


Tue last 100ft. crib, which forms the foundation of the 
new Government breakwater at South Chicago, was recently put in 
place and sunk by the contractors. The pier when completed 
will extand 6900ft. from the shore of the north side of the Calumet 
River, and form a complete protection from north and north-east 
storms. 


An International Exhibition of Hygiene is about to be 
held in Paris. The following congresses will take place in connec 
tion with it, viz. :—Life-saving, from August 25th to 31st; public 
health, from September 10th to 20th ; fisheries, from October Ist 
to 10th; social economy, from October 11th to 20th; hygiene 
from October 21st to 31st ; and tuberculosis, at a later date. 


A sITE has, says the Electrical Engineer, been chosen 
for the poles and of a wireless telegraph station near South Shields, 
on the summit of the cliffs which form the northern cheek of 
Marsden Bay. The motive power, generating plant, &c., will he 
housed in buildings to be erected between the Marsden coastguard 
station and the Marsden colliery railway, a few yards inland, 


At the beginning of the past year there were in 
Christiania 104 mechanical works and establishments for metal 
industry of every kind, giving employment to 6067 workmen, (‘om 
paring these figures with those of the year 1902, it would appear 
that while there has been a falling off in the number of workshops 
there has been an increase of about 5 per cent. in the number «f 
hands employed. 


A NEW type of lamp has been invented in America. It 
resembles the ordinary arc lamp, but uses electrodes of a metallic 
nature instead of carbon rods, The positive electrode consists of 
a block of copper, which is not consumed ; the negative is an iron 
tube filled with powdered oxide of iron of the composition known 
a3 ‘ magnetite,” together with certain other ingredients, and this 
is slowly consumed. 


In Madagascar, a motor car service, which was com- 
menced on June Ist, 1903, for the conveyance of mails and 
passengers between the East Coast and Antananarivo, has been 
worked with regularity and has given very satisfactory results. 
The road is 152 miles in length ; its width is 16ft. 6in., of which 
10ft. is macadamised. The maximum gradient is 1 in 12-5, and its 
minimum radius 11 yards, 


Ir was announced some time ago that, owing to the 
extensive shipments of coal to Cronstadt, the discharge of 
steamers in that port was subjected to great delay, and it is now 
reported that the so-called Middle Harbour of the naval port, 
which hitherto has also been available for merchant vessels, has 
been closed to them, so that the difficulties of discharging at 
Cronstadt will probably not be remedied for some time to come. 


Lerwick Harbour, Scotland, is to be enlarged by the 
addition of quay accommodation at a cost of £13,500. The 
Treasury has informed the trustees that it will be prepared to ask 
Parliament at the proper time fora grant towards the proposed 
work of a sum not exceeding £4500, provided that no payment 
shall be made until two-thirds of the works are certified to have 
been completed, and that the balance of the sum required is raised 
by the trustees, The conditions have been agreed to, 


A NEw reservoir for the town of Girvin, on the Ayrshire 
coast, which has been under construction for four years, was 
formally opened recently. It covers close on five acres of 
ground, and has a storage capacity of 15 million gallons of water 
and is situated about four miles from Girvin, and within a short 
distance of the present reservoir. An abundant supply of water 
ix now assured, as, when both are full,'there will be 27 million 
gallons available, or fully 100 clear days’ supply of 225,000 gallons 
nee daily consumption. The cost of the work will be fully 

12,000, 
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he ENGINEER can be had, by orce-r, from any newsagent in town or 
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upplied direct from the office on the following’ terms (paid in 
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an advertisement measures an inch or more, the charge is 10s. per inch. 
All single advertisements from the country must be accompanied by 
a Post-office Order in payment. Alternate advertisements will be 
inserted with all practical regularity, but regularity cannot be guaran- 
teed in any such case. All except weekly adv ments are taken 
subject to this condition. 

Advertisements cannot be inserted anless delivered before 
Six o’clock on Thursday evening; and, in comsequence of 
the necessity for going te press early with a portion of the 
edition, ALTERATIONS to standing advertisements should 
arrive not later than Ten o'clock om Tuesday morning in 
each week, 

betters relating to Advertisements and the Regis of ie 
Paper are ts be addressed to the Publisher, ‘Mr. Bydacy i all other 
letters to be addressed to the Bditor of Tus Encinesr. 


elegraphic Address, ‘‘ENGINEER NEWSPAPER, LONDON."’ 
Telephone—No. 13352 Central. 














PUBLISHER'S NOTICES. 


.” “THE ENGINEER” will in future be edited 
and published in its newly-built offices, No. 33, 
Norfolk-street, to which address all communica- 
tions for the Editor or Publisher should be sent, 
as of old. 





* With this week's number is issued, as a Supplement, a Two-page 
braving of a Locomotive Testing Plant, Pennsylvania Railroad, 
ut the St, Louis Evhibition, Hvery copy as issued by the Publisher 
includes a copy of the Supplement, and subscribers are requested 
to notify the fact should they not receive it, 
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If any subscriber abroad should receive THE ENGINEER in an 
imperfect or mutilated emdition, he will oblige by giving prompt 
‘nformation of the fact to the Publisher, with the name of the 
Agent through whom the paper is obtained. Such inconvenience, 
J suffered, can be ronald by obtaining the paper direct from 
this office, 
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TO CORRESPONDENTS. 


47 In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, ¢ 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions, 

47 All letters intended for insertion in Tax Enoinemr, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of tg faith. No notice 
whatever can be taken of anonymous communicat 

4a =We cannot undertake to return drawings or manuscripts; we must, 

coptes. 


therefore, request correspondents to keep 
REPLIES. 


B.ianprorp.— We have no personal knowledge of the firm you name. 

J. 8. (Swindon).—Brass or gun-metal cannot be used for any parts of 
such engines, because ammonia has an active corrosive effect upon it. 
G. F. T. (Manor Park.)—We regret we are quite unable to trace the inquiry. 

Judging from the enormous number of patents taken out for them, we 

should imagine that many people want non-refillable bottles. 

C. W. V. (Cleveland, Ohio).—{1) Too heavy for the bridges, otherwise a 
success. (2) Answers its purpose. (3) No. (4) In our impression for 
May 8th, 1903, we illustrated one of Samuels’ motor carriages, built by 
Brydges Adams, at Bow, in 1847. Mr. Samuels was engineer to the 
Eastern Counties Railway. 

R. M. (Southport).—The principle of the Torricellian condenser is simply 
the use of a column of water more than 32ft. high in place of an air 
pump. The steam from the engine is led into the top of a pipe of the 
requisite length, where it is met by a jet of water and condensed, the 
water and condensed steam then falling by their own weight to the 
outlet. Means have to be provided for removing air which collects 
above the water, 

R. (Liverpool).—We regret we are unable to find the name you 
require, There are many patents for compound internal combustion 
motors, and you would have to examine them all to make sure that 
your patent was valid. A principle cannot be patented. The 
machine or arrangement of parts for securing the action of a principle 
is the thing patentable. Therefore, if your invention covers the 
principle of compounding petrol engines by a different arrangement 
to that used by other inventors it may well be a good subject for 
protection. 

Enoinggr (Bedford).—(1) No, not if you have the requisite knowledge 
and experience to draw it up yourself. But as a faulty or incomplete 
provisional may jeopardise the value of the patent, it is generally 
advisable to employ an experienced agent to prepare it. (2) If the 
invention is based on special knowledge acquired in the service of the 
employer, or relates toa machine made by, or is invented whilst the 
yerson is in the service of, the employer, it appears to be generally 
neld that the invention must be first submitted to the employer. If 
the invention is actually worked out in the employer's time it is 
doubtful if the inventor has any rights in it at all. The question is, 
however, vexed, and the answer uncertain, 

J. T. (Wolverhampton).—A multiphase alternator is a machine which 
generates two or more alternating currents in definite phase relation- 
ship to each other. Hence a two-phase generator produces two separate 
alternating electromotive forces in quadrature, or separated by a } cycle, 
while a tri-phase generator produces three separate alternating 
electromotive forces separated by one-third of acycle. It should be 
noted that a two-phase alternator has two distinct sets of coils, which 
are connected up to two distinct circuits. Similarly, a tri-phase alter- 
nator has three sets of coils, and the currents set up circulate in three 
circuits. We would suggest that you should consult such a text-book 
as ‘‘ Modern Electric Practice,” by E. Magnus Maclean, published by 
the Gresham Publishing Company, for further study of the subject. 


a 


ERRATUM. 

Mr. Lea, writing last week of the piston action of steam bubbles in 

causing circulation in boilers, asks us to say that the sentence, “It is a 
bad thing in both,” should run, “‘ It is a bad fit in both.” 
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THE NEW THEORY OF MATTER. 

Mr. Baurour’s presidential address delivered at 
Cambridge on Wednesday night is an altogether 
delightful contribution to the scientific literature of 
the day. It was devoted to a consideration of the 
new theory of matter. Assuming the position of 
an amateur, he addresses himself to the professional 
man of science ; and he explains how what the men 
of science have to say strikes those whose practice 
of thought runs in different grooves. The members 
of all professions are apt to believe in the infallibility, 
if not of themselves, then at least in that of the 
guild to which they belong. The modern man of 
science is no exception to the rule; and it ought to 
be of use to him to learn that men of a very high 
order of intellect do not always see with his eyes, or 
agree altogether with his conclusions. 

Mr. Balfour, it will be seen, deals almost entirely 
with physical concepts. He has not hesitated to 
plunge into the region of transcendental physics. He 
concerns himself with the ether, with atoms, with 
ions ; but throughout the whole address we see run- 
ning an undercurrent if not of incredulity, at least of 
interrogation. In a very beautiful passage he points 
to the sense of gratification which is taken in an 
attempt to unify physical nature. ‘ We feel,’ he 
says, “the same sort of pleasurable shock as when 
from the crest of some melancholy pass we first 
see below us the sudden glories of plain, river, 
mountains.” This unification is the doctrine of the 
day. In what it centres, opinions may differ. The 
tendency is to regard electricity as everything. 
But, having carried his hearers ad astra—to the very 
stars themselves, he brings them back to earth. 
‘Whether this vehement sentiment in favour of a 
simple universe has any theoretical justification I 
will not attempt to pronounce. Thereis no d priori 
reason that I know of for expecting that the material 
world should be a modification of a single medium 
rather than a composite structure built out of sixty 
or seventy elementary substances eternal and 
eternally different.” 

The most telling portion of Mr. Balfour's address 
is that in which he remorselessly shows that whereas 
all real knowledge must be based on experience 


acquired through the medium of our senses, modern 
physical science is a structure built up not only 
without the aid of experience, but in flat contradic- 
tion to it. Science, in a word, desires us to dis- 
believe our senses and to regard our experiences as 
illusions. “We claim to found all our scientific 
opinions on experience; and the experience on 
which we found our thesis of the physical universe 
is our sense perceptions of that universe. That is 
experience ; and in this region of belief there is no 
other. Yet the conclusions, which thus profess to 
be founded upon experience, are to all appearance 
fundamentally opposed to it; our knowledge of 
reality is based upon illusion, and the very concep- 
tions we use in describing to others, or in thinking 
of it ourselves, are abstracted from anthropomorphic 
fancies, which science forbids us to believe, and 
Nature compels us to employ.” Working out the 
theme, Mr. Balfour told his hearers further on, “ It 
may seem singular that down to, say, five years ago, 
our race has without exception lived and died in a 
world of illusions, and that its illusions, or those 
with which we are here alone concerned, have not 
been about things remote or abstract, things 
transcendental or divine, but about what men see 
and handle; about those ‘plain matters of fact’ 
among which common sense daily moves with its 
most confident step and most self-satisfied smile.’’ 
It is not certain that Mr. Balfour’s interpretation 
of the result of scientific investigation will be 
generally accepted as correct. But it is well that 
the scientific world should know how its utter- 
ances strike a man like Mr. Balfour, with a fine 
intellect, great culture, and a very profound per- 
ception of what words mean. 

As we progress with the address we find that the 
President of the British Association is not content 
to believe that the change introduced “ five years 
ago”’ must be regarded as entirely adequate to 
explain the universe. His splendid peroration 
will be found in another page. After science has 
done her best or her worst, “in no wise will you 
have attained to a self-sufficing system of belief.” 
“ Natural science must ever regard knowledge as the 
produci of irrational conditions, for in the last resort it 
knows no others.” Put intodifferent words, it all means 
that the evidence of our senses is just that which 
we must no longer trust. In its place we must 
accept as our guides the speculations of the man of 
science. The engineer has no longer to deal with a 
fly-wheel and its momentum, but with circular 
compositions of electricity. For the vague yet 
satisfying definitions of matter which have hitherto 
contented the world we must now substitute an ideal 
yet more vague. When we analyse what modern 
theory means we find that certain phenomena 


have presented themselves to our senses. The 
cause of these phenomena is sought. Failing 
But it 


imagination, the cause is for ever hidden. 
does not fail, and explanation after explanation is 
given. The evidence of our senses must no longer 
be accepted. Things are not what they seem. The 
world has a hard lesson to learn. The efforts 
to unlearn will be still more arduous. Until more 
definite statements have been made concerning the 
ether, for example, it will not be easy to persuade 
people who think, that it is not so far as we know it 
mainly a thing of theimagination. Physicists have 
by no means harmonised their impressions of it. 
The true scientific method consists in admitting 
ignorance and pushing inquiry. We do not think 
that in the ultimate resort the teaching of our 
senses is to be wholly ignored. We agree with 
Mr. Balfour that the last word has yet to be said. 
Unless knowledge is rational science itself disappears. 
“Tn addition to the difficulty of extracting from our 
experience beliefs which experience contradicts, we 
are confronted with the difficulty of harmonising the 
pedigree of our beliefs with their title to authority. 
The more successful we are in explaining their 
origin the more doubt we cast on their validity.” 
It would not be difficult to read a pure agnosticism 
into Mr. Balfour's speech. We do not think, how- 
ever, that he means more than that caution is 
necessary when science dogmatises. That our 
senses cannot tell us everything is quite true, yet, 
tbus far, they have served humanity so well that it 
is improbable that imagination can ever wholly take 
their place, at all events in Western lands. Indeed, 
if we rejected the evidence of our senses, and 
accepted imagination instead, we should be once 
more within measurable distance of the modes of 
thought peculiar to what are known as the Dark 
Ages. 

It is by no means easy to draw the line at that 
point in scientific speculation where reasonable 
faith ends and credulity begins ; and it is impossible 
to reject that evidence of our senses which tells 
us that what is put forward as absolutely and of 
necessity true in physics at one period has been 
subsequently over and over again shown on equally 





good evidence to be false. The whole position at 
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the moment is one of uncertainty, and the further 
our knowledge of phenomena proceeds the greater 
is the necessity for caution in interpreting them. } 


NATIONALISATION OF GERMAN COAL MINES. 


Ir is probable that British coalowners and ex- 
porters directly, and iron and steel producers 
indirectly, will watch with considerable interest the 
progress of the scheme which has been prepared by 
the Prussian Government with the object of acquir- 
ing possession of the undertaking of the Hibernia 
Mining Company, which is one of the most im- 
portant members of the Rhenish-Westphalian Coal 
Syndicate. The subject is of concern to our coal- 
owners from the fact that any undermining of the 
syndicate, such as is apparently contemplated by 
the Government, would weaken that combination in 
the inland markets, and, at the same time, tend to 
make its position in external markets, where the 
ousting of British coal is beirg promoted as far as 
possible, less secure than it is at the present time. 
On the other hand, British iron and steel firms are 
indirectly interested in the question, because the 
coal syndicate is one of the principal means of 
supporting the exports of iron and steel by the 
granting of bounties on the tonnage of coal and coke 
used in their production for sale outside of Germany. 
It is, therefore, reasonable to assume that any cur- 
tailment of the freedom of the coal syndicate might 
cause a reduction in the amount of the bounties 
paid on iron and steel exports, and also bring about 
a diminution in the tonnage sent out of Germany 
to Great Britain, Belgium, and other countries. 
It has, however, not been necessary for any 
extraordinary disturbing factor to arise at 
the present moment, because on the balance 
of trade Germany has this year already lost 
nearly half-a-million tons in reduced exports and 
increased imports, as compared with the corre- 
sponding or first half of 1903. Leaving this 
particular point, which has only been mentioned in 
passing, we find that the Hibernia Company’s coal 
mines occupy the third position in the coal syndicate 
from the tonnage point of view. The first place is 
taken by the Gelsenkirchen mines, with an allot- 
ment, in round numbers, of 7,700,000 tons per 
annum; the Harpen collieries stand second with 
6,770,000 tons, and the Hibernia coal mines come 
third with 5,400,000 tons, apart from 750,000 tons of 
coke per annum. As the Westphalian coal syndi- 
cate controls an aggregate production of 73,000,000 
tons of coal yearly, it will be obvious that the State 
purchase of the various pits owned by the Hibernia 
would be a serious matter to the combination, 
especially as it is believed that, if successful, the 
scheme will be followed by the absorption of other 
coal undertakings in the Ruhr district. 

It will be unnecessary to enter into details respect- 
ing the proposal of the Prussian Government to 
acquire the Hibernia coal mines. The offer to 
purchase the company’s shares on behalf of the 
State is being. made by the Dresden Bank, which 
has been actively engaged in buying shares for 
several weeks past without any information being 
vouchsafed as.to the actual purchaser. The dis- 
closure of the intentions of the Government in regard 
to these particular collieries came, however, as a 
great surprise, and it has aroused a considerable 
amount of opposition, notwithstanding the fairly 
favourable terms which are offered to the share- 
holders in exchange for their shares. A general 
meeting of the company has been convened to con- 
sider the proposal of the Government, but it is 
thought that the opposition, which is headed by the 
directors of the company and is supported by several 
important banks, the Westphalian Coal Syndicate, 
the Dortmund Mining Association, and other bodies, 
will be successful in securing the rejection of the 
scheme at the forthcoming meeting. It is stated 
that the opposition, notwithstanding the secret 
purchases made on behalf of the State in recent 
weeks, already possesses over one-fourth of the 
share capital. If this is correct the scheme will prove 
abortive, as a vote of three-fourths of the company’s 
total share capital would be required to secure its 
adoption, although a three-fourths majority of the 
share capital represented at a second meeting would 
be sufficient to carry the project. The present is 
not the first action of the Government to obtain a 
hold upon the coal industry in Rhenish- Westphalia, 
as an expenditure of nearly three millions sterling 
was incurred in 1902 in the purchase of coalfields 
and coal mining property in the Dortmund district. 
Apart from these properties, the exact condition of 
which is unknown, the Prussian Government owns 
and controls about 15 per cent. of the total produc- 
tion of coal in Prussia, amounting to 100 millions 
of tons per annum, and nearly three-fourths of the 
State output takes place in the Saar district, to 
which reference will subsequently be made. 

The object of the Prussian Government is semi- 


officially stated to be expressed by the desire to 
obtain possession of the supplies required for its 
own purposes—-that is, for railways—and also to 
secure a moderating influence in the settlement of 
prices by the Westphalian coal syndicate. If we 
remember rightly, a similar statement was made 
on the acquisition of the practically undeveloped 
coalfield at Recklinghausen and Ludinghausen in 
the Dortmund district two years ago; and what 
has been the result? Simply that the Government 
has failed to accomplish anything it may have 
intended to do, but has produced effects which it 
did not anticipate. These are the greater consolida- 
tion of the Westphalian coal industry, the accession 
to the syndicate of the coal-owning iron and steel 
works, and the increase in the production of coal 
under the control of the combination from 
60,000,000 tons to 73,000,000 tons per annum. But 
what are, after all, the advantages of State owner- 
ship? It has on many occasions been stated, 
and proved, that the fiscal coal mines charge 
higher prices than, and impose conditions which 
are equally as stringent as, those of the 
Westphalian syndicate. In the report of the 
Saarbrucken Chaiaber of Commerce, which was 
issued a fortnight ago, the deliberate charge is 
made that the coal from the State mines has been 
maintained for several years past at such high 
prices as do not exist anywhere else in Germany. 
The report in this and other respects affords ample 
proof of what is and what may be expected from the 
nationalisation of coal mines in Prussia; and in 
making this statement it must be borne in mind 
that the Saar coal mines, where the Government 
practically has a monopoly, comprise three-fourths 
of the total State production in Prussia; and they 
are, therefore, thoroughly representative of how the 
fiscal coal mining authorities carry on business. 
The conclusion is, therefore, not unreasonable that 
the nationalisation of the Hibernia property, if 
carried into effect, would not be of benefit to Ger- 
man consumers—as the industries in the Saar dis- 
trict long ago found out to their sorrow—although 
British, Belgian, and French coalowners and iron 
and steel producers apparently stand to gain in a 
future not far remote from the present time. 


LIVE STEAM FEED-WATER HEATING. 


SEVERAL years have elapsed since Mr. John 
Kirkaldy, of the East India Dock-road, discovered 
that economy of fuel was to be secured by heating 
feed-water with “live steam ’—that is to say, with 
steam drawn directly from the boiler. At an ante- 
cedent period Mr. James Weir found that fuel was 
to be saved by taking steam from the first inter- 
mediate receiver of a triple-expansion engine, and 
employing it to raise the temperature of feed-water. 
Afterwards Mr. Druitt Halpin, by the aid of thermal 
storage, not only obtained a direct economy of fuel, 
but very largely augmented the steam-making 
power of boilers. All these matters have been set 
forth in our columns from time to time, as they 
acquired importance as the result of practical ex- 
perience. Going back to the simple process of 
heating feed-water directly with steam drawn from 
the boiler, it was as a matter of course argued that 
no saving could be secured. It would beas sensible 
to assert that a man could increase his income by 
taking money out of one pocket and putting into 
another. Shipowners, however, cared nothing for 
argument. They found that when the Kirkaldy 
heater was fitted to their boilers they saved money, 
and so they went on fitting it, without troubling 
themselves as to why it did them good. Latterly 
it has come to be admitted that live steam heating 
isa source of economy. JBut until the other day 
no consistent explanation of the reason why has 
been brought forward. In the main we are indebted 
for a very plausible solution of the whole problem to 
Mr. Augustus W. Hamilton, who has set forth his 
theory quite simply and consistently in a paper 
read before the Belfast Mechanical and Engi- 
neering Association on March 25th, 1902. This 
paper has hitherto attracted little or no attention 
outside a narrow circle, and it is almost by chance 
that we have any knowledge of it. 

We gather that Mr. Hamilton found from tests 
made with a Green’s economiser that more economy 
of fuel was effected than could be predicated from an 
application of well-known thermal principles. The 
results obtained were that when the feed-water was 
receiving 17 per cent. of the total heat required to 
effect evaporation, the actual reduction in the con- 
sumption of fuel was 21 per cent. ; when the feed got 
20:4 per cent. the saving was 24:7 per cent. ; and 
soon. In four very carefully made tests the differ- 
ences between the actual saving and the calculated 
saving were 4, 4:3, 5:7, and 4°6 per cent. These 
figures agree very closely with the results 


obtained by Mr. Weir when using receiver 








Mr. Hamilton, in 


steam, as mentioned above. 


the course of his paper, drew attention to certain 
statements of the results obtained by the late gj, 
W. Anderson, as far back as 1872, concerning 
experiments carried out with steam-jacketed pang 
He found that the quantity of heat passed through 
the metal per square foot per degree per hour was 
260 units when heating water, but that the number 
of units was 606 after the water began to evaporate 
showing a greatly accelerated passage of heat when 
evaporating ; 2} times as much, indeed, as when op] 

heating. In another experiment, while heating tho 
water to the boiling point, the heat transmitted per 
square foot per degree per hour was 368 units; but 
after evaporation began the heat transmitted was 
660 units. Here the passage of heat for evaporating 
water was 1-8 times as much as in heating without 
evaporation. 

With these facts before him Mr. Hamilton cop. 
cludes that the reason why heating the feed-watey 
is productive of more economy than calculation 
foretells is simply that the whole heating surface 
of the boiler is utilised in the production of 
steam, and that, as a consequence, more heat js 
utilised per square foot of heating surface, and legs 
heat is passed up the chimney to waste. We see 
no reason to dispute the general soundness 
of this argument. It is quite consistent with 
facts. But it will not escape our readers that after 
all it shifts the problem for solution only one step 
further back. Heating the feed-water to the point 
of ebullition augments the efficiency of every inch 
of the heating surface of the boiler. That being so, 
we see at once why it is that heating the feed-water 
with live steam secures an economy without in- 
volving a paradox. But we have then to consider 
why evaporation should facilitate the passage of 
heat through plates. The statement that it does 
involves a very curious contradiction. _It is always 
taken for granted that heat has, so to speak, to he 
forced into water to produce steam. An enormous 
quantity of energy has to be expended in converting 
water into steam. Yet, on the other hand, it is 
known that when evaporation is once started, it will 
proceed to the extent of producing cold. Mr. 
Hamilton calls attention, for example, to the effect 
of evaporating ammonia or ether, and to the action 
of the well-known cryophorous, in which ice is pro- 
duced by evaporation under a vacuum. The forma- 
tion of steam bubbles produces an effect which is 
positively frigorific. If we push the argument 
home, we may say that the effect of producing a 
steam bubble is to lower the temperature of the 
plate with which it is in contact far below that of 
the steam. We have here another of the puzzles 
presented by the phenomena of ebullition—an 
entirely unexplored region of physical science. In 
Mr. Hamilton’s words, a live steam heater saves 
fuel, because evaporating water absorbs heat more 
rapidly than non-evaporating water; and the reason 
that evaporating water absorbs heat more rapidly 
than non-evaporating water is that the rate of flow 
of heat through the plates depends upon the 
difference of the temperature on the two sides of the 
plates, and evaporation increases the difference by 
cooling the side upon which it takes place. It 
remains to be seen, however, why evaporation in- 
creases the rate at which heat passes through a 
plate. Professor Perry holds that it is mainly a 
result of augmented convection. We do not think 
that this covers the whole ground. No one under- 
stands how water is converted into steam. It 
would seem, however, that the process once started 
will continue automatically, and that the water will 
greedily absorb heat instead of having heat forced 
into it. It has long been known that the pressure 
ina boiler from which no steam is escaping may 
rise very slowly. No change being wa in the 
fire, it will make steam fast as soon as the safety 
valve lifts. Be the results of further investigation 
what they may, with Mr. Hamilton will remain the 
credit of being the first to offer anything like a 
reasonable explanation of an apparent paradox in a 
very lucid and consistent fashion. 
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THE LIVERPOOL AND SOUTHPORT RAILWAY. 


At the recent half-yearly meeting of the Lanca- 
shire and Yorkshire Railway, the chairman, Sir G. 
Armytage, gave some interesting information as to the 
result of the electrification cf the Liverpool and Southport 
branch. We have already fully described all the plant. 
It only remains to be seen what are the general facts 
connected with the working of the traffic. It will be 
remembered that the electrification is on the largest 
scale yet undertaken in this country, and it has been 
carried out by the contractors, Dick, Kerr and Co., Limited, 
under considerable difficulties. It is one thing to make a 
new line, quite another to modify an old one without 
hindering. the heavy daily traffic. It was extremely 
unlikely that, under the circumstances, no trouble 
would be experienced, but in point of fact the trouble was 
small and confined to the first period of working. A 
crank shaft cracked in one engine as the result of a con- 








genital defect, and a low-pressure cylinder in another 
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engine was split from a cause about which opinions 
difier. These things have, however, in no way interfered 
with the success of the line. The first public trial trip 
was run from Liverpool to Southport and back on 
March 22nd of this year, and from the beginning of April 
up to the present time the number of electric trains run 
between Liverpool and Southport and Liverpool and Hall- 
road has been gradually increased from 25 up to 110 
trains per day, and more trains are being put on to dis- 
place the steam trains as the machinery is handed over 
by the contractors. The general public has shown its 
appreciation of the more rapid and more frequent service 
by travelling in much greater numbers over the railway, 
the figures for the three months ending June showing 
that no less than 118,000 additional tickets had been 
issued. Sir G. Armytage added that the figures for July 
show an increase of 57,000 passengers over the line. 
so far it has not been possible to arrive at any trust- 
worthy figures as to the comparative cost of working by 
electricity and by steam. It is obvious that sufficient 
data could not be got together in less than twelve 
months. The first thing to do consists in making the 
systeut a mechanical success. About this there can, we 
think, be no longer any doubt. The trains can be run 
with the most perfect regularity, and the acceleration 
advantage secured is so great that the average speed of 
the trains is much augmented without the necessity 
arising tor exceptionally high velocities during any 
portion of each trip. In so far as the electrification was 
a mechasical experiment, it may be said that it is entirely 
successful. The financial success of the undertaking 
remains to be assured. It depends, of course, very 
largely on conditions, such as the continued prosperity of 
Blackpool and the district, with which electricity has 
nothing to do. 


IRON ORE AND THE UNITED KINGDOM. 


THERE has just been published as a White-paper a 
memorandum showing the production and consumption 
of iron ore, pig iron and steel in the United Kingdom, 
and in the principal foreign countries in recent years. 
From this it appears that fourteen years ago, that is, in 
the year 1890, the output of native iron ore in the United 
Kingdom was 13,781,000 tons. Last year it was only 
13,716,000 tons, that is to say, 65,000 tons less than it had 
been thirteen years previously. In the intervening years 
the highest figure touched was 14,461,000 tons in 1899, 
and the lowest 11,203,000 tons in 1893. The mean 
of the fourteen years was 13,116,367, which the output of 
1903 exceeds by 599,633 tons. For all that there does 


not appear to be anything to show that there 
has been any progress during the past fourteen 
years. To all intents and purposes the output 
has been the same all the time. Meanwhile the 


amount of iron ore imported—which was 4,432,000 tons in 
1890, rose to 6,804,000 tons in 1903, re-exports in both 
cases being deducted. The imports in 1903 were the 
third highest during the fourteen years, being only 
exceeded in 1899, when the amount was 7,046,000 tons, 
and in the previous year, when the amount was 6,425,000 
tons. The mean during the period was 5,198,214 tons, so 
that the year 1903 shows an excess of 1,105,786 tons over 
the average. In other words, while the native output has 
been practically stationary, the imports have gradually 
risen. These statements are emphasised in a somewhat 
unpleasant manner by comparison with the statistics 
regarding the United States. Here we find that in 1890 
the total output of native ore was 16,036,000 tons; in 1902 
35,554,000 tons, and in 1903, 31,606,000. There were 
tluctuations before this figure was reached, and in 1893— 
which was also the year of lowest output in this country 
—the amount mined was only 11,588,000 tons, a figure 
slightly greater than our own. In this country the excess 
of the highest over the lowest outputs during the fourteen 
years only amounts to some 20 per cent., whilst in the 
United States it has reached over 300 per cent. In 
addition to this, the imports—less re-exports—were 
1,247,000 tons in 1890, and 980,000 tons in 1903, while in 
1894 they were actually down to 160,000 tons, and in 
1898 to 187,000 tons, the average for the whole period 
being 730,643 tons per year. In other words, the 
United States produces very nearly all the iron ore 
she needs, while this country has to go abroad for 
almost a third-of her total requirements. This fact 
is, of course, due almost entirely to natural con- 
ditions. The iron mines of this country are worked 
up to their maximum, and there are no more fields to 
exploit, whilst probably only the fringe of the iron-fields 
of the American continents has yet been touched. 
Looked at in another way, the facts are favourable to the 
manufacturing industries of the country, for the con- 
sumption of iron ore per head of population in Great 
Britain is very nearly the same as it is in the United 
States, 


STANDARDS FOR ELECTRICAL MACHINERY. 

Tur Sub-committee on generators, motors, and trans- 
formers of the Engineering Standards Committee has 
just issued an interim report, copies of which may be 
purchased from the Secretary, 28, Victoria-street, West- 
ininster. This document should be found of considerable 
value. No attempt has been made to dogmatise regard- 
ing shapes and sizes of machines. It was felt by the 
Sub-committee that such a course would only hamper 
future development in design. The recommendations, 
therefore, are confined to such points as, it was thought, 
would ensure uniformity in nomenclature, outputs, 
and test conditions. Before any conclusions were 
arrived at regarding standard pressures, frequencies, 
outputs and speeds, the views of both users and 
makers were carefully considered, and the actual 
standards vesonmmended would appear to include every- 
thing and to clash with but little. A 10 per cent. 
variation on each side of the standard is proposed, but 


for new work an appeal is made that the standards shall 
be rigidly adhered to. It would take up more space 
than we can afford to enumerate in full the results of the 
deliberations of this Sub-committee. We may say, 
however, that a frequency of 50 periods per second is put 
forward as that which should be adopted as the standard 
for alternating current work, with 25 periods per second 
placed in a secondary category for use where the cir- 
cumstances of the case demand a lower frequency. We 
very much doubt if any better decision could have been 
arrived at. In addition to the foregoing, there is a point 
foreshadowed which should prove of great interest to the 
makers of machines. It is that temperature limits are 
likely to be more liberally dealt with than has hitherto 
been the case. An exhaustive series of experiments have 
been carried out both at the National Physical Labora- 
tory and in the works of those makers who were willing 
to assist. These experiments have advanced to such a 
point that the foregoing announcement has been made. 
The full results are to be published in due course, and 
will doubtless be exceedingly interesting. The En- 
gineering Standards Committee has added another to the 
list of excellent works standing to its credit. 


LABOUR AND PROSPERITY. 


THE truth of the observation that the labour market 
is the barometer of trade is well brought out by the 
eleventh annual report on changes in rates of wages 
and hours of labour. This volume, which has just 
been issued, is concerned with the year 1903, but it 
both gives us glimpses into the events of the present 
year and recalls facts of years past. Turning to 
the section devoted to the metal, engineering, and ship- 
building trades, we find that in 1895, trade—judging 
by our barometer—was practically steady, the increase in 
the amount of wages paid being quite negligible. In the 
next year it rose rapidly, nearly £25,000 more being spent 
on labour, and nearly 258,000 persons being affected by 
the change. In the next two years it settled down alittle, 
but rose again to an increase of £20,000 in 1899. In the 
following years it declined, and in the first year of the 
present century a bad fall occurred, £21,000 less wages 
being paid than in the previous year. That that fall has 
continued up to the present time we all know, though the 
figures for the whole year are, of course, not yet available. 


labour bills up to the end of last June. The net amount 


computed at slightly over £13,000 a week, of which nearly 


building. 
able to produce any more cheerful result. 


trade is that such things have happened before, and will 
probably happen thousands of times again. 


course. At present a Micawber-like condition is the only 
one possible; we must wait for something to turn up. 





THE BRITISH ASSOCIATION, 





Tue seventy-fourth annual meeting of the British 
Association for the Advancement of Science, which opened 
at Cambridge on Wednesday, promises to be rather above 
the average of recent years, both as regards interest and 
attendance. No doubt because the Association is meeting 
in one of the older University towns, and because the 
various College authorities are taking a leading part in 
the reception of the members and associates, the 
numbers of members attending is above the average; 
but the fact that this year’s President is the Right Hon. 
Arthur James Balfour—the Prime Minister—and the 
desire to hear his presidential address, has also no 
doubt acted as an attraction to many who do not 
usually attend the annual meetings of the British 
Association. The social and other entertainments of 
the meeting have been excellently arranged. 

The criticisms upon the work and scope of the mor 
serious side of the Association’s activity, to which THE 
ENGINEER gave publicity last year, have also apparently 
had some effect, for a larger number of papers and 
lectures of a distinctly popular character have been in- 
cluded in this year’s programme. This reform is signifi- 
cant, not so much in the extent of what is achieved, as 
in the proof it gives that the governing body of the 
Association is attempting to adapt its character and 
usefulness to the changed conditions of the time. 

Mr. Balfour delivered his presidential address on 
Wednesday, at 8.30 p.m., in the Corn Exchange, before 
an audience which numbered over 2000 persons, and 
included a very large proportion of the leading English 
men of science of the present day. The address is 
printed in full. upon page 189 of this issue, and it is 
only necessary to remark here that it was listened to by 
the large audience with deep attention, and that its more 
striking passages were accorded sympathetic applause. 

It is probable that Mr. Balfour wouid have been more 
effective without the printed copy from which he 
read his address; but, as he pointed out in his intro- 
ductory remarks, it was the invariable custom for presi- 
dential addresses at the British Association to be read, 
and he had chosen to follow precedent in this matter. 
Upon the motion of the Vice-Chancellor of the University, 
a hearty vote of thanks was accorded to Mr. Balfour 
for his address, and his reply to this aroused much 
laughter by the statement that the conditions under 
which the address had been prepared had not been 








of reduction, which has affected some 262,000 persons, is | 


These waves | 
of anti-prosperity we are powerless to stop, but there is | 
satisfaction in the feeling that there are also equally | 
powerful waves of prosperity which will arrive in due | 





conducive to the study of and quiet reflection upon 
such abstractions as those chosen for his subject that 
evening. 








DOCKYARD NOTES. 


Ir was originally arranged that the Lord Nelson class, the 
second ship of which will be called the Agamemnon, were to 
have been of 18,000 tons; they were then re-designed for 
15,000. Now they have gone up to the King Edward’s dis- 
placement, and in addition to the four twin 9-2 turrets on 
the upper deck will carry an extra single turret each side ; 
the total armament being four 12in. and ten 9°2in. guns, an 
entirely satisfactory armament. 





THE four new cruisers will be named Minotaur, Defence, 
Orion, and Shannon. They will carry four 9-2’s in double 
turrets, and ten 7'5’s in four double and two single turrets, 
all on the upper deck—French fashion. 





Tue naval battles of last week will—when we get true 
accounts of them—be of fascinating interest. The most 
wonderful feature of all the recent fighting is the small 
amount of harm done on either side. True, the Rurik 
has been sunk; but she was an antique craft that the 
Russians would never have used but for the necessities of the 
campaign. The Tsarevitch was perhaps not so badly 
damaged as the newspapers make out, and so her keeping 
afloat may not be extraordinary ; but, in any case, the old 
idea that fleets will meet and annihilate each other must be 
given up. They seem no more likely to do so than contend- 
ing armies. Instead, they fight, separate, and fight again. 
Both sides sustain losses, but crushing defeats like those of 
the Trafalgar days seem to have died out. Much has been 
written about the ease with which the old wooden: ships 
could be repaired after battle, and comparisons drawn 
between them and modern ships. Those who made the 
comparisons overlooked the fact that three-quarters of the 
hull and gear of a modern battleship is, though useful, non- 
essential. This is what gets smashed in battle, while the 
really essential things are rarely touched. Before the battle 
of Round Island no one would have allowed that the Tsare- 
vitch could have fought four Japanese battleships and lived. 
Hammered badly she certainly was, but in some way as yet 
unexplained she shook off her antagonists and reached Kiao 
Chau afloat. The mystery of such incidents as this leaves 
the critic helpless at the present moment. To use a paradox, 


| all we know is that we know nothing. 


We have, however, an account of the changes in the rates | , Ps! 
of wages for the first half of the present year. This tells us a ACCORDING to American cables the United States autho- 


that in every trade there has been a reduction in the total C 


| to the inch, has been filed in the county clerk’s office. 











ities are seriously considering the building of Colonel 
‘uniberti’s ideal battleship, which was described in last 
year’s “‘ All the World’s Fighting Ships.’’ The conception 
of Italy’s distinguished naval architect was at first a good 
deal laughed at, but it probably had a good deal to do with 


£6000 is represented by coal mining, and £5800 by the | oyr Lord Nelson class armament, and after the Lord Nelson 
three groups of metal trades, viz., pig iron manufacture, | the projected American ship is reasonable. No doubt a few 
iron and steel manufacture, and engineering and ship- | years hence nothing will puzzle people more than why the 
We fear that the second half-year will not be | navies of the world fitted ships with guns incapable of attain- 
The only com- | ing hits at battle ranges, and unable to do any serious harm 
fort we can find for the depressed state of engineering | even if hits were secured. 








ANOTHER CANAL AT NIAGARA. 





ANNOUNCEMENT is made at Niagara Falls that the project 
of the Niagara County Irrigation and Water Supply Company 
is to be revived. A map 70ft. long, drawn on a scale of ye 

1s 
map shows the right of way it is proposed to occupy, as well 
as gives the names of the owners of the lands adjacent. 

The franchise under which the company proposes to operate 
is the one granted to develop Love’s Model City project. The 
Act was approved by the Governor April 25th, 1891. Under 
its franchise the company is allowed to construct and main- 
tain a public waterway from a point in the Niagara River 
between the west bank of Cayuga Creek and the east line of 
lot No. 71 of the mile reserve. This waterway may be con- 
structed as a canal, ditch, or tunnel. 

‘‘Said corporation may,’’ says the franchise, ‘‘ for the- 
purposes of its incorporation, take water from the Niagara 
River between the points specified, and may discharge such 
water into the Niagara River at such points within or 
adjacent to the towns of Lewiston or Porter as it may select. 
It may intercept and divert the flow of water from the lands 
of riparian owners and from persons owning or interested in 
waters which may be necessary for the purpose of said cor- 
poration.’’ It is also allowed to build, erect, construct, dig, 
and lay any canals, raceways, ditches, locks, piers, cribs, 
bulkheads, culverts, or other works, machinery or buildings 
of every kind and description whatsoever, that may be 
necessary and convenient for any of its purposes. It may 
acquire such lands as may be necessary for the construction 
and maintenance of its canals and other works. It has the 
right to condemn land wanted. 

Section 10 of the franchise reads :—‘‘ If the work of said 
corporation is not actually and in good faith tegun within 
five years from and after the passage of this Act, its corporate 
rights and powers shall cease and determine.’’ In spite of the 
fact that more than ten years had passed since the Bill became 
law, ground was broken near La Salle some few years ago, 
and a good farm was turned upside down. This portion of 
the excavation still exists, as does also a smaller excavation 
near the top of the Lewiston Mountain. 

The franchise was originally obtained from the Legis- 
lature to develop a model city below the Lewiston Mountain, 
seven miles from Niagara Falls, but the »rovisions of 
the Bill make it possible to dig a canal and hve the point of 
discharge just outside the city of Niagara Falis on the north, 
where the town of Lewiston begins. It is stated that the 
men behind the reorganisation will cut a canal from La Salle, 
on the upper river, to the Devil’s Hole, a point on the high 
bank of the gorge midway between the city of Niagara Falls 
and the village of Lewiston. At this point the bank is very 
high, and a magnificent head could be obtained. 

The map filed is signed by Charles B. Wortham as presi- 
dent, D. H. Potter as secretary, and M. H. Alberger as 
engineer. Mr. Alberger has been in the Niagara vicinity 
some little time. The men interested are trying to buy a 
strip of land 500ft. wide. The proposed canal would be 
about six miles long, 120ft. wide, and from 12ft. to 20ft. 
deep. New York capitalists are said to be ready to put 
19,000,000 dollars into the project. 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents.) 


SCREW PROPELLERS. 

Stx,—-In a letter from Mr. A. E. Berryman, which appeared in 
THE ENGINEER of July 7th, he refers to my theories on screw pro- 
pellers as described in THE ENGINEER of April 15th and 22nd last ; 
he asks several questions, and gives figures to illustrate his argu- 
ments, 

Iu the operations of a screw propeller there are many disturbing 
causes which influence the mass or column of water driven back- 
wards, so there is ample room for differences of opinion as to what 
really occurs, where no direct experiments have given a conclusive 
reply. There can, however, be no difference of opinion as to the 
fact that a very considerable volume of water must constantly be 
driven back, to furnish a resistance to the screw whereby the ship 
travels forward, and the experiments on H.M.S. Active and 
Greyhound, quoted in my paper, seem to show conclusively 
that half the entire engine power is expended on this column driven 
back, and only one half remains available for propelling the vessel 
forward. Figures are misleading and confusing things, and it 
requires far less mental effort to answer the questions he puts by 
graphic diagram, that I will adopt that system. Ifa ship were 
driven forward by a propeller screwing its way through a solid, it 
would bear some resemblance to a shot fired fromagun. Here 
pressure on the base of the bore is exactly equal to pressure on the 
base of the shot, but there is no work done on the gun, assuming it 
to have no recoil], and the whole energy of the explosion is expended 
in giving motion to the shot ; similarly, if a screw propeller drove 
a ship without sending a column of water backwards, the whole 
power of the engines would be expended in driving the vessel for- 
wards. 

But the action ofa screw propeller is not like this ; it resembles 
more nearly that of a tube, open at both ends, having a charge in 
the middle, and two shots A and B of equal weight—Fig. 1—and 
fired from the middle. Under such conditions, both shots are 
discharged equal distances, with equal velocities. If, however, the 
shots are of unequal weight, they will move in opposite directions 
with velocities inversely in proportion to their weights. Similarly, 
with a large screw propeller, driving back a large column of water, 
it is obvious that a less velocity would be required in the reverse 
current than if a screw of smaller diameter were used. This com- 
parison may perhaps sufficiently answer Mr. Berryman’s questions, 
and I would say that they lead to much interesting matter, which 
[ will now proceed to describe. It brings forward an important 
and little understood effect found to exist in some propellers, and 
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not in others, and it is a matter which, as far as | am aware, has 
never been the subject of consideration, nor, indeed, has ever been 
discussed by any writers on screw propulsion. 

The column of water driven backward by the screw plays an 
important and often unsuspected part, not only where there is 
much ‘‘slip,” but also where there is none at all, and it works 
most detrimentally where the pitch of the screw has been reduced 
to secure an empirical speed of engine. This cylindrical column of 
water, driven backwards, is a combination of many different periodi- 
cally varying velocities and directions of motion. After getting 
regularly under weigh, each blade of the screw Ege sapped keeps 
accelerating this current as it passes away, and the current’s 
velocity slackens during the intervals between one blade leaving 
it and another entering the current. The average speed of a 
vessel forward, plus current backwards, is maintained by a series 
of impulses, which are absorbed and given. out into the heavy 
moving masses, just as the series of impulses in a locomotive are 
absorbed by the train, which, indeed, itself acts the part of a heavy 
fly-wheel, 

wt has so long been customary to let the speed and dimensions of 
a marine engine serve to dominate all constructive purposes, that 
it is too often forgotten that much mischief may arise from unduly 
cutting down the pitch of a screw to suit an empirical speed, and 
proportion of engine. The real starting point ought to be the 
screw propeller, its diameter, however, being necessarily settled 
by the dimensions of the ship it has to drive, The economical 


efficiency of its screw is just as important as the efficiency of its 
engine, and it frequently happens that the former efficiency is over- 
looked, while the designer is devoting his attention solely to the 
latter. It will be convenient to examine the performance of such 
a screw with its pitch designed so as torun the engine at a 
sufficiently high speed to get the intended horse-power. Such a 
serew can then be compared with another of different proportions, 
designed from the point of view of the screw, with engines so pro- 
portioned as to work it to the best advantage. Screws of the 
following proportions are intended to illustrate and draw deduc- 
tions from my arg ts, not rily to be regarded as 
—— to follow or copy either in proportions or anything else, 
and the dimensions given are selected more with a view of explain- 
ing my meaning more fully than symbols could do, 

Here A B represents the circumference (22ft.) of a screw, 7ft. 
diameter, with three blades toa scale of hin. to 1ft. AC represents 
the pitch of this screw (S8ft.) A BC shows the inclination of blade 
to ‘the plane of rotation, namely, 20 deg. AE represents the 
acelerated rate of movement of the column driven backwards as it 
leaves each blade of the screw propeller, viz., Lift. A D shows 
the reduced velocity per revolution of the screw, as each blade 
ought to enter the current = 13ft. 

‘he current leaving each blade of the propeller has a velocity of 
15ft. per revolution of the screw, and this slows down to 13ft., 
when the succeeding blade enters it. So faras the leading edge 
and front side of this entering blade is concerned, its pitch of 8ft. 
will only allow a stream to pass at the rate of 8ft. per revolution, 
and consequently the current of water has its velocity suddenly 
reduced from 13ft. to 8ft., most of this difference acting as a 
hindrance to the progress of the ship. 

The detrimental effect of this operation is that each blade only 
permits a velocity of 8ft. overits whole surface area, instead of the 
13ft. it is entitled to possess, and the portion or triangle C B D 
Fig. 2—represents the loss of useful effect per revolution, which 
is no exaggerationof the proportions sometimes seen. The amount 
is shown as for one blade, but it will readily be understood it 
should be divided equally among tbe number of blades the 
particular propeller may possess. Incidentally I may observe that 
the reduction of the area of blades of this class of screw improves 
the running. 

It will be noticed that | have described as a sequence of events 
operations which occur simultaneously ; for example, while the back 
or driving surface of the blade is employed increasing the velocity 
of one portion of the current from 13ft. to 15ft.--per revolution 
of the screw—the leading, or front side of each blade, in turn is 
reducing another portion of the current from 13ft. down to Sft. 
per revolution of the screw. In the end, all these several velocities 
get mixed together, giving rise to those exceedingly complex 
movements of the water driven backwards which may be observed 
by any one who watches how the currents curl and twist during 
the operation, and how great a confusion of water arises from the 
performance of any screw of comparatively short pitch. 

Instead of a screw, with its blades set at 20 deg. to the plane of 
rotation, we will go to the other extreme, and examine one, similar 
in every respect, but that its blades are set at double th> inclina- 
tion, or 40 deg. to the plane of rotation, instead of 20 deg. = 
18ft. pitch. Here, again, A B represents the circumference of a 
screw, 7ft. diameter, having three blades; A C represents the 
pitch of 18ft.; A BC gives the inclination of the blade BC to 
the plane of rotation A B = 40 deg.; A E shows the highest 
velocity of the current passing through the screw per revolution 
= 21ft.; A C represents the lowest velocity per revolution of the 
screw, namely, 18ft. 

From this it will be seen that the current of water driven back- 
ward has an original velocity of 21ft. as it parts from one blade— 
of course after the ship has got — under weigh—and this 
reduces down to 18ft., when it is met by the succeeding blade, whose 
action in respect to its rear or driving side is to increase this 1Sft. 
back again to 21ft. by the time the current leaves its surface. 

Meanwhile a most striking and important change has taken 
place in the performance of the front side of each blade. Here 
the reduced velocity of 18ft. travels quietly and steadily without 
dislocation, or disturbance, or loss of velocity, because the front 
surface of the blade provides the necessary clearance, and there is 
no loss such as represented by the triangle CBD, Fig. 2. In the 
short pitch the propeller is working partly against itself, but there 
is no such loss with the coarse pitch. 

In considering Figs. 2 and 3, it should be noted that the current 
passing through the screw—A E—includes that of the ship moving 
forward as well as the current backward ; also no consideration 
has been given to the modifying effect of centrifugal force and 
other disturbing causes. All these considerations point to the 
conclusion that better results are gained from coarse than from 
tine pitches, and they point to the corollary that if it is desired to 
run an engine faster it is better to reduce the screw’s diameter 
rather than too much modify its pitch, ARTHUR Rice, 

August [5th. 





BOILERS FOR THE NAVY. 

Sim,—-As so much has been made of the fact that Belleville 
defects in the British Navy in the past have had no counterpart in 
any foreign navy, it is just as well that attention should be drawn 
to the fact that in addition to the earlier boilers having been made 
while the great engineers’ strike was in progress, in all of them a 
special Admiralty packing was used instead of the _ Belleville 
packing. Now-a-days only this latter is used, and this, I fancy, 
explains why there is such a marked difference between four years 
ago and the present day. The first ship in which the change was 
made was the Royal Yacht, and she has always been quite suc- 
cessful. 

This matter of the packing is presumably the ‘‘ badly made ” of 
Admiral Domvile’s memorandum. The Diadem’s boilers were made 
Ly the Fairfield Company, those of the Hyacinth by the London and 
Glasgow Company. ‘The other failures in Belleville ships were the 
Hermes, made by the Fairfield Company, and the Europa, boilered 
by Thomson, of Clydebank. This last ship so redeemed her- 
self by the 25,000 mile ‘‘ war cruise ” that the Clydebank firm have 
nothing to fret about. As for the other two, it is interesting to 
note that they can claim a-large share in recent ‘‘ Belleville suc- 
cesses,” their ships being as under :— 

Fairfield. 
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All successes of which a good deal has been heard. 

The selection of the Hyacinth and Diadem was governed by the 
fact that they happened to be available in home waters. The 
Diadem had in her time done good steaming ; the Hyacinth, how- 
ever, had a bad name when selected. The Diadem’s boilers are of 
antique pattern, with economisers added as an afterthought. They 
were built in 1896 ; those of the Hyacinth in 1897. The advocates 
of the type in the Navy contend that some ships of the Drake 
class, or of modern battleships, should have been included in the 
tests instead of ships with old type boilers. 

In the matter of Belleville repairs it should be pointed out that 
the high figures under this head are due to two facts. A new 
type of steam drum for which there was no particular necessity 
has been fitted, and charged as a ‘‘repair” in the accounts. The 
Admiralty has also been paying £4 for the cleaning of elements, 
whereas the rate in the French navy is about one-third of this 
figure. Actually the excessive upkeep cost is to a great extent 
mythical, and the real question whittles down to low consumption 
versus a certain amount of complication, though there are many 
who assert that this last feature is an essential for more work. 

A second point made by the critics of the Committee in the Nav 
is re the Niclausse boiler. Whether it be good or bad, the Seagull 


London and Glasgow. 
Cumberland. 


rest of the tests in ne way whatever represents a large warship 

In the Navy the feeling is very general that the Belleville will 
be returned to ere two years have sped. Conservatism may aecount 
for some of this, but, as the moderate men with no particular 
views point out, all uncertainty must have been prevented had 
some modern Belleville ship been experimented with. As things 
are, the finding of the Committee on the Belleville question's 
always open to the on gm that it was on old ships, and not upon 
those Beilevilles which Sir Compton Domvile: has under his com- 
mand. It is a sense of this, quite as much or more than pro- 
fessional objection to the Boiler Committee, which accounts for 
the strong pro-Belleville attitude of the great majority of nayal 
engineers. ‘‘If,” they say, ‘‘the bvuiler is unsatisfactory, why 
were no modern examples of it tested ¢” ‘ ? 

For this, and the lack of a fair test for the Niclausse, the Com. 
mittee is held responsible. As your leader very ably points out 
since they had to test what the Admiralty allowed them to test’ 
they took what the Controller of the Navy gave them, and issued 
a report to the best of their ability on that. The result is that 
they have been left in an invidious position, and if in the future any- 
thing goes wrong, there will be a handy hook on which to hang the 
blame. The Yarrow is, perhaps, a perfect boiler if only it would 
burn less coal, but the Babcock in the American fleet has made a 
poor show against the Niclausse, and has yet to fight the Belleville 
upon similar terms, 

Taking one thing with another, very few people in the Service 
quarrel with the finding of the Committee, bearing in mind the 
ships that were given them. The only thing is that some of the 
ships were not fairly representative—a fact as unfair to the Uom- 
mittee as it is to the Niclausse and Belleville types of boilers, and 
the firms in this country which have installed large plants for the 
construction of these types. For ‘‘critics of the Committee” jn 
your leader you should have said ‘‘ critics of the Controller of the 
Navy,” who is a gunnery officer, not an engineer. 


Portsmouth, August 14th. NAUTICUs, 


DEFECTIVE SIGNALS AT WATERLOO STATION, 

Sir,—It is complimentary to the excellent state to which our 
signalling appliances have been brought, and in which they are 
maintained, that we have so very few accidents that are die to 
defective signals, A year or so ago there was one at King’s 
Cross, due to a wire getting fast and preventing a signal going to 
danger ; but that has been the only case of recent years on which 
the Board of Trade have had to report. 

On May 5th last a fatal collision occurred at the London and 
South-Western Terminus at Waterloo, and the Board of 'l'rade 
report on this has just been issued. The facts are probably 
remembered, but a brief repetition and a description of the scene 
may be useful. 

A train from Reading was travelling on the up Windsor |line— 
the outermost of the six lines outside Waterloo Station—ani the 
road was set and the signals lowered for the train to run into 
No. 13 road. This was all in order, and beyond dispute. Stand- 
ing in the station on No. 18 road at the same time was an engine 
and four luggage vans that had contained milk cans, and which 
were to be drawn out of No. 18 road and attached to other vans 
in No. 15 road. Within the sight of seven witnesses the proper 
signal for this operation was lowered, the driver started aud came 
into collision outside the station with the Reading train, causing 
the death of one passenger from shock and injuries to ten pas. 
sengers and two servants of the company. 

Let it be stated at once that this signal should not have licen 
lowered, and was certainly not pulled off by the action of the lever 
in the locking frame in the usual way. The setting of the road 
and the lowering of the signal for the Reading train would by 
the interlocking in the locking frame prevent that, and on that 
point too there is no dispute. 

Major Pringle, of the Board of Trade, who conducted the 
inquiry, does not in his report absolutely accept the word of the 
seven witnesses who saw the signal for No. 18 road “off,” but no 
rebutting evidence was offered, except that the signal was seen to be 
at danger after the collision. 

It is to be regretted for the company’s sake, as well as for that 
of the travelling public, that the real cause for this irregular piece 
of signalling was not discovered. Two suggestions are put forward, 
One was rejected, which was, that when the signal for a train to 
leave No. 17 road was lowered that for No. 18 came off too, in 
consequence of the wires getting into contact. This suggestion 
was rejected because the signal for No. 17 read was put to danger 
three minutes before the milk train started. The other suggestion, 
which apparently found favour with the inspecting officer, was that 
the arm was lowered by the unintentional action of a signal lines- 
man who was repairing signal wires outside the station, one 
of which wires worked the signal in question. This mai 
in order to do his work, had a ladder fixed against the wires, which, 
by the way, are strung overhead, and are not run along the ground 
as is usual, and it is Segene that he strained the wire, so that the 
signal was pulled off. Major Pringle, in his report, says, in connec- 
tion with this point, ‘‘ With the signal arm weighted, as I saw it 
after the collision, it appears an improbable action on his part.” 
With that I agree, as it would require an abnormal pull to get the 
signal off also for a continuous time—a most unlikely action for a 
man to take who knew anything about signals. 

Judging from the evidence, if would appear that the signals for 
the Reading train and for the milk train were off at the same time. 
Is it not possible that the wires working these signals were 
entangled! True, the former is worked by No. 12 lever, and the 
latter by No, 188, but in the description accompanying the report, 
it is stated that all the wires worked from this signal-box are run out 
on the west side. The signalman says that the arrival signal wa 
off about four minutes, Does not that correspond with the time 
taken by the men with the milk train to see their signal off, for the 
driver to start and to get to the point of collision? After the 
collision occurred the signalman put the arrival signal to danger, and 
if the wires were entangled, as | am now suggesting, that would 
account for the shunt signal being seen to be at danger by various 
witnesses after the collision. 

I do not put this suggestion forward as the positive reason of the 
collision, but name it as a likely cause. It may already have been 
looked into and dismissed, but when the great extent of the in- 
quiries, comments, and suggestions made by the inspecting officers 
are remembered, I am surprised that no reference is made to this 
in the evidence or the conclusions of Major Pringle. 

The inspecting officer, at the conclusion of his report, refers to 
the signalling arrangements at Waterloo, which, he said, ‘‘had 
been in use for many years, and which are open to criticism in 
many particulars.” As a matter of fact, Waterloo was re-signalled 
only twelve years ago, and work is practically the same now as 
in 1892, when the arrangements were inspected and passed by the 
late Sir Francis Marindin, so that Major Pringle’s comments cast 
reflection upon a former very able officer of the Board of Trade. 
August I4th. SEMAPHORE. 


CIVIL ENGINEERS AND OUR EXPORT TRADE, 

Sir, -We wish to endorse the letters of your correspondents 
“RL.” (July 29th) and ‘‘ A Manufacturer ” (August 5th). 

This, in our opinion, is a subject which demands thorough 
ventilation. Many British engineersand manufacturers are to-duy 
struggling under what can only be characterised as pure officialdom. 
Given a hand-book, and a sheaf of old specifications, and the civil 
engineer is happy. He prepares a specification which is ‘‘ fearful 
and wonderful,” use it attempts the impossible feat of covering 
special circumstances with general tevnaieitigy 
It may be, and, as a matter of fact, often is, out of date, but 
that is a minor point not worthy of a moment's consideration. 
The manufacturer dare not deviate from the specification, and 
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Ile is a suspected person, who has to be carefully watched. And 
who would be so foolish as to accept proffered advice from an 
interested party! This is undoubtedly the attitude responsible 
for such an incident as the following. 

We were asked to quote fora machine which had been super- 
seded by a much more efficient machine ten years previously. 
‘The specitication supplied was from an old ‘ype prepared by us, 
Both the old and the new were our patents. Having in mind our 
former experience of officials, we did as we were asked—quoted for 
the old machine. But in the meantime, between quoting and 
securing the order, an inspector arrived at our works, We thought 
to improve the oceasion by pointing out to him that we were 
making a better and a simpler machine at £20 less in price than 
the one quoted for. He advised us to send in a second quotation, 
and to inform the official of the circumstances, We did so. 
And the result’ We were told—in effect—to mind our own 
business. 

‘Though we are free to admit that there may be a reason at the 


bottom of the vexatious details in the specifications complained of, 
we fail to see why ap individual when merged into an official, 
should relegate his discretion to limbo, and become a mere depart- 


mental automaton, 

Why are firms with a reputation at stake asked to provide test 
bars, especially when supplying their standard products! Is the 
combination of their experience and reputation valueless! Is there 
sufficient reason for compelling such a firm to send test pieces to 


Shettield ? We think not, especially when—-we speak of 
ourselves they have been doing this for half a century, and 
have not yet had a test piece reported on as faulty in any 


articular, 
Then as to the three and four hand-made tracings required. 
We will grant for the moment that blue prints are unsuitable— 
though we know of no reason, Still, we fail to understand why a 
yood lithograph on tracing cloth should not do. We tried this 
method once. They were returned as not hand-made—the compass 
perforations, it was pointed out, were missing. 

Again, we are sending machinery into the remotest quarters of 
the globe almost weekly, but what has that to do with the civil 
engineer! When he wants a machine packed he assumes that it is 
absolutely necessary to give us the kind, quality, and size of the 
smallest batten, nay, even the nails are minutely described for our 
amuse we mean instruction, 

We can add our testimony to the lamentable fact that the tend- 
ency is to keep adding new and more vexatious clauses to these 
stereotyped specifications, 

We have recently been compelled to decline to tender, and the 
number of instances of this impossible character are rapidly 
increasing. 

Often we have to quote prices which would be termed excessive 
by practical men, in order to cover, it may be, the making of a 
pattern for an obsolete adjustment, a useless projection, or un- 
necessary weight ; at other times it may be a variation in the 
mixture of the metal. 

It is hardly necessary for us to say that—although we seldom 
lose the order for our specialities in quoting these people—we 
have strong objections to making such machines, not only because 
of the disorganisation of the drawing-office, foundry and shops, 
but also because it does us no credit, and is a set-back to our 
business, in that it counteracts to a certain extent the value of our 
advertising up-to-date products. 

We appeal to civil engineers to ask makers for their specifications 
of the latest standard type of the machine required in any instance, 
and to cease the use of general speeifications altogether, if it is 
impossible to modify a clause. ‘ 


August 10th, MANUFACTURING ENGINEERS. 





OLD RAILWAY MOTOR COACHES, 


Sir,--I see constant reference in your pages to motor coaches on 
railways, but nothing has yet been said about the old Tiverton 
branch service of the Bristol and Exeter Railway, which was con- 
ducted fifty years ago by a steam railway motor coach. The 
matter has fallen into oblivion; and, Sir, 1 am sure you will 
agree with me that now it would be most opportune to dispel that 
oblivion, and extremely interesting to know, inter alia, just why 
that service was discontinued, since the traffic for many years 
must have been almost stationary. Equally interesting also would 
it be to know just how said car was constructed—it certainly had 
class compartments—what it weighed, and how many it carried, 
and withal, what the first rail motor car of the fifties looked like 
on its 7ft. gauge. I would ask, has Mr. C. E, Stretton, of 
Leicester, any hearsay or other knowledge hereof? He may 
remember the car was named “‘ Fairfield,” and there certainly was 
a print of it, possibly in the King’s College Applied Science 
Department. I have a vague idea that Gooch had a hand in 
designing it ; if so, could Mr, Churchward’s staff assist ’ 

I feel, Sir, that | must apologise for raking up a past upon 
which I can myself throw so little light. My excuse must be that 
] have for many years marvelled at its ever becoming a “ past,” 
since, unlike Hancock’s steam omnibus, the “Fairfield” had no 
Highways Acts and similar legislation of the Dark Ages to kill it. 
It is somewhat amusing, in this connection, to note that the 
quaintly-named ‘“‘Exeter”.-quondam Teign Valley Extension— 
Railway is now quarrelling with its working. partner, the Great 
Western Railway, over an ‘‘innovation ” in 1904 that was originally 
“innovated” in 1854 or so, on the then nearest branch line to 
that very city. Have they forgotten a former B. and E. director, 
and fellow-citizen, from whose house this historic car actually took 
its name / 


Cleveland, Ohio, OW. Vi 





RAILWAY MOTOR CARS, 


Sin, — In reference to the leading article in your issue of the 12th 
inst., on ‘* Rail Motor Cars,” I would point out that the Taff Vale 
Railway motor car, designed by Mr. Hurry Riches—which has 
already run over 17,000 miles shows none of the defects men- 
tioned by you, and I can safely assert that the six cars which my 
tirm, in conjunction with the Bristol Wagon and Carriage Works 
Company, Limited, are now supplying the Taff Vale Railway, and 
which are somewhat different from the first car, run as smoothly 
as an ordinary railway coach. This I attribute to the way in 
which the engine is attached to the carriage portion. 

Bristol, August 16th. E. W. WALKER. 





CIRCULATION IN BOILERS. 


Stn,—In your last impression Mr, Lea reproduced the old fallacy 
that because a string of large beads drawn up through a tube 
will cause circulation, a string of steam bubbles will do the same 
thing. There is- no analogy. The beads are pulled 
up by an external force, the bubbles are pushed up by the 
fall of water. They rise for just the same reason that a cork will 
rise in a bucket of water. Your correspondents are traversing 
very old ground, and reproducing old errors in a way that only 
serves to demonstrate how much they have to learn, 

Westminster, Aug 18th, I, D. 





SUMMER TRAIN SERVICES. 


Str,—I have only just seen THE ENGINEER of the 5th inst., and 
hote the letter of Mr, Stretton on page 131. 
_ It is hardly necessary for me to say that my statements regard- 
ing the Midland Manchester expresses were in all respects strictly 
accurate. I have before me the official working time-table for 
April and for July. On ‘6 335 the arrival of the 10a.m. express 
at Leicester is given as “11.49” in April and “11.47” in Saly. 
The Leicester arrival is not “‘given at 11.49” in the working-book 
for July, as atiages by Mr. Stretton, but 11.47.” The 10 a.m. 
train was nol ‘due at Leicester at 11.47” cn April Ist, as he states, 


-Commercial Efficienc 





but there vas an “alteration ” in the London to Leicester running 
on July Ist, ‘ 

I have nothing to do with ‘drivers having orders to arrive” 
before booked time. That is wholly irrelevant. I dealt only with 
the official time-tables officially =e to me from headquarters, 
| am forwarding them for your reference. 

Eldon-chambers, 30, Fleet-street, 

Jondon, E.C, August 16th. 


{Mr. Rous-Marten is as usual perfectly accurate, Ev. E. | 


C. Rovus-MARTEN, 





TURBINE EFFICIENCY, 

Sin, -I] have been reading with great care, and, | hope, some 
benefit, Professor Smith’s admirable articles on ‘“‘ Dynamic and 
in Turbines.” I have now to ask him to 
favour me with a little information on two points about which I 
seem to be unable to quite grasp his meaning. 

In his second article, published in THE ENGINEER of June 10th, 
page 578, he tells us that a condition of success is “‘ the greatest 
possible destruction during the passage of the working fluid 
through the wheel of the momentum associated with its kinetic 
energy.” But just before he fells us that there is nothing 
to be gained by trying to produce any change in relative velocity 
in the fluid during its passage through the wheel, Now, if no loss 
of velocity takes place, I do not see how momentum can be trans- 
formed into useful effect. It has always seemed to me that it is 
just because the velocity is reduced that the wheel does work. 

hus, in a Pelton wheel the recoil velocity of the water is about 
one-half that of the impact velocity. If the wheel cup moved at 
the same speed as the water there would be no driving force. 

In another place Professor Smith says that friction should be 
avoided. Now, in a Parsons’ turbine there must be a great deal of 
fluid friction between the steam and the blades, Can Professor 
Smith explain how this represents waste! It represents, no 
doubt, so much energy expended, but how does the energy get out 
of the turbine / STUDENT. 

Birmingham, August 16th. 





PELTON WHEELS. 


Sir, Will some of your readers decide the merits of the 
following question under discussion between myself and a fellow- 
draughtsman : —- 

At what speed must the bucket of a Pelton wheel move in order 
that the water may leave it without velocity / 

If the bucket moves at the same velocity as the water, the latter 
will leave the bucket without loss of velocity. If the bucket is 
held fast, then the water will return on itself from the curved 
bucket without loss of velocity. 

In a ‘* Barker's mill,” if there is no resistance the nozzles will 
recede as fast as the water advances, and the water will drop down 
without tangential velocity of any kind. Can this condition be 
secured in a Pelton wheel ! 


London, August 17th, W.H, T. 








“ALIEN” ENGINEERS. 
(From a Canadian Correspondent.) 

UnpeR laws enacted by Congress, and enforced by the 
Washington Government, no person may be brought into the 
United States upon a contract foremployment, and no person 
may be given employment in the United States unless he has 
first taken the oath of allegiance to the Republic, or 
has declared his intention to do so in the form required by 
law. Under this Alien Labour law, within the last ten years, 
many hundreds of Canadians have been deported from the 
United States by the Government agents. Lately, in self- 
defence, the Parliament of Canada has adopted’a measure 
proposed by the Government prohibiting importation of 
contract labour. 

A test case has arisen in connection with the Grand Trunk 
Pacific Railway. This is a project for a trans-continental 
railway, to be wholly within Canadian territory, for the sole 
purpose of developing Canadian trade. Half the mileage of 
the road is to be built at the cost of the Government of 
Canada ; and the Government gives a guarantee of interest 
upon three-fourths of the cost of the other half of the railway. 
The total cost is roughly estimated at thirty million pounds 
sterling. Of the three active promoters of this scheme two are 
United States citizens. They brought to Canada, from the 
United States, a gentleman of large experience in South African 
mining work to be chief engineer of the railway. This gentle- 
man called in his friends from the United States to take 
charge of the districts or divisions of the work. Draughts- 
men, clerks, and others were also imported to take all posi- 
tions of trust. The salaries offered to these Americans 
were in all cases largely in excess of the rates current in 
Canada. 

Canadian engineers applied for employment. In a few 
cases they received an intimation that their services were 
not required, but in the majority of instances their letters 
were simply filed without acknowledgment. There were 
upwards of a hundred men available for the work in Canada, 
qualified under the laws, and many of them experienced in 
railway work, and familiar with the country through which 
the proposed railway is to run. 

After the American engineers had been at work for some 
months, some of them, finding the climate uncongenial, re- 
turned to their own country. The vacancies so created were 
promptly filled by bringing in other Americans. The 
Canadian Societies of Engineers thereupon called the attention 
of the Government tothe matter. TheGovernment appointed 
a Commissioner to investigate the case. After full inquiry at 
Montreal, Toronto, Winnipeg, Edmonton, and other points 
the Commissioner reported that certain American engineers 
had been given employment on the railway, and that there 
were Canadain engineers available and competent for the work. 
The Government thereupon caused warrants to be issued for 
the deporting of the Americans. One of the engineers who 
had been in the service of the United States Government en- 
gaged a Canadian lawyer to apply for a stay of proceedings, 
and brought the matter to the knowledge of the Washington 
authorities. 

The United States Government is in communication, 
through the British Ambassador, with the Government of 
Canada. It is now asserted that under an amending Act of 
the United States Congress foreign civil engineers are relieved 
from the restrictions in regard to employment in the States, 
and that therefore the Canadian law is not enforceable as 
against Americans. Inthe meantime, warrants for deporting 
the engineers are in abeyance, pending the proceedings in 
Court. : 

Apart from the international question as between the 
United States and Canada there are complications arising from 
the different local laws of the individual States and Provinces. 
As a general rule, under State laws, as well as under legisla- 
tion of thé Canadian Provinces, there are restrictions in 
regard to the employment of engineers or surveyors 
other than those who are licensed by the official board of 
examiners, : 





In the course of the investigation by the Government 
Commissioner letters were produced, written by the American 
officials of the company, indicating that in some instances 
inexperienced men from the United States were given prefer- 
ence over Canadians, who were fully conversant with the 
work. In one of the letters read in the Court in reply to an 
application from a stranger for employment, there was an 
expression of regret that there was no suitable opening at the 
moment, but there might be alittle later—adding: ‘‘ We are 
in the unpleasant situation where it is desirable to fill junior 
positions with Canadians.’’ Another letter explained 
that no more Americans could be taken on just then, 
because ‘‘ the company is having a little difficulty about get- 
ting its charter.’’ 








OBITUARY. 


Ir is with much regret that we have to announce the 
sudden death on the night of Thursday, the 11th inst., of 
Mr. R. T. Cooke, M. Inst. M.E.,and member of the Manchester 
Society of Engineers. Mr. Cooke was chief engineer at the 
Ashbury Railway Carriage Works. He was the author of an 
article published in our issue for April 15th on the ‘‘ Man- 
agement of Steam Boilers.’"’ He was an exceptionally 
competent engineer, devoted to his profession. He filled the 
post of chief engineer to the Stockton Malleable Iron Com- 
pany for many years, and for a short time held the same 
position with the Ebbw Vale Iron and Steel Company. He 
was very popular with his men, and will be regretted by a 
large circle of friends and acquaintances. He was in his 
57th year. 








Mr, BenJAMIN Baitey, of Kingsley House, Darnall, died at 
Worksop on the 9th inst. The late Mr. Bailey was for nearly fifty 
connected with Messrs. Spear and Jackson, of Ztna Works, 

heffield. During the greater part of that time he was in charge 
of the agricultural and grinding departments. He has lived at 
Darnall for nearly thirty-six years, and has seen it rise from a little 
country village to a prosperous working-class suburb. _ Mr. Bailey 
took a great interest in work for the welfare of young people, and 
was very much respected. 








PROFESSOR UNWIN ON TESTING STEEL. 


THE discussion which took place on a paper read recently by Pro- 
fessor Unwin on the testing of steel, showed that it was considered 
important, as, indeed, almost anything is bound to be which is put 
forth by its distinguished author. It is worth noting that Professor 
Unwin sharply condemns certain practices generally followed here in 
testing materials, and gives his full endorsement to practically all 
that has been set forth by the advanced continental testing 
engineers as being necessary to secure results that can be depended 
upon. Particularly is this seen in what he has to say about the 
rate of speed at which tensile test specimens should be pulled, 
and the effect of the inertia of the moving parts of the testing 
machines in vitiating results when attempting to do the work at 
too great speed. This vicious practice. has n- repeatedly con- 
demned here, particularly by one engineer who has made a 
special study of testing materials, but its importance has been 
denied or ignored. 

It has been said that if there were important pecuniary interests 
opposed to the law of gravitation we should have many people 
denying that law, a voluminous literature. attacking it, and many 

ple misled and sincerely believing the law to be a humbug and 
2 aw in it to be crazy fools. There can be little doubt that 
important pecuniary interests have had, and are now having, alto- 
gether too much influence upon the determination of the proper 
methods of testing materials, and especially steel. There has been 
also, unfortunately, too much of personality in the discussions of 
these matters here, and, as is well known, our American Society of 
Testing Engineers withdrew from the International Society because 
the methods advocated here were not approved abroad, and are, in 
fact, considered to be demonstrably bad. Professor Unwin’s 
strong endorsement of the continental, or, perhaps, we should say 
the German and French, methods, and his equally strong con- 
demnation of the methods usually pursued here, might well give 
pause to some of those who have been so cocksure they were right 
about all these matters, and who would have others believe, as 
some of them appear themselves to believe, that they are perfectly 
unbiased and sincere. 

The importance that the matter of testing may assume is shown 
in connection with the recent failure of the Iowa’s guns. The 
forgings for these guns were rejected by a naval inspector stationed 
at the works where they were made. They were accepted over his 
head, but at a reduced price, on account of small defects which it 
was declared were not important. Sent to the Washington Naval 
Gun Factory, they were again rejected by the authorities there as 
being unfit for use, and finally were accepted by a specially 
appointed Naval Commission, composed of eminent officers, it is 
true, but none of. whom could claim any special familiarity with the 
subject—to put it mildly, The guns have proven their liability to 
burst and kill people when loaded, as they were designed to be 
loaded, and it seems a clear case of a strong pecuniary interest 
prevailing against well-established physical laws. So far as we 
know, there is no evidence of gross corruption in connection with 
the matter, but at least it looks bad, taking the-whole story 
together, agd nobody knows how many failures of rails, axles, 
bridges, &c., have taken place that would not have taken place at 
all if the material supplied had been proved by rigid and thoroughly 
scientific tests to be what was contracted for. 

The public has a right to expect that engineers will, so far as 
possible, protect it from accidents due to failure of parts of im- 
portant structures. We hope never tosee the time when it will be 
proven that lives have been lost that would not have been lost if 
well-known and better methods of testing had been enforced by 
engineers who had had every opportunity to become acquainted 
with such improved methods, but had not employed them. Pro- 
fessor Unwin's paper, to say nothing of much else that is on record, 
will stand as a terribly sévere indictment ‘of such engineers, and 
prejudices aroused by personal animosities will then be no excuse, 

American Machinist. 








Tux Law of Secondary Railways in Spain has recently 
received the Royal Assent. An important feature for -British 
capitalists to notice is the provision that the companies construct- 
ing or working such lines must be domiciled in Spain, and subject 
to the Spanish laws. Compulsory purchase of land is provided 
for, and such railways as are made under this law. will carry goods 
and passengers free of Government duty for the first ten. years. 
A line may be constructed with or without Government subven- 
tion ; in the latter case greater freedom will be allowed_ in fixing 
the tariffs. After fifteen years a railway may be bo up by 
Government on a valuation based on the previous five years. 
There are points of interest, however, in the provision for 
indemnity from those who inflict damage by extraordinary traffic, 
and in the recognition up to date of the principle and practice of 
personal service. Men and women between the ages of sixteen 
and fifty are liable to work not more than five days, ahd redemp- 
tion is allowed at the usual rate of wages of the neighbourhood, 
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SMALL STEAM PUMP. 


WE have recently had submitted to us for inspection a 
small steam feed pump, known as the ‘‘ Richardson,’’ made 
by W. H. Willcox and Co., of 23, Southwark-street, for inspec- 
tion. It has been got out specially for use with steam motor 
wagons, and so on, but is obviously suitable for many other 
purposes. A general view of it is givenin Fig. 1. There are 
no exterior moving parts, the steam chest, the cylinder, and 
the pump are all in a line, the pump being to the right in 
the illustration, which shows the chest holding the four 
little water valves of the ordinary poppet type. The pump 
is double acting. The steam cylinder is separated from the 


PRIVATE BILL LEGISLATION. 


Ir may be stated, we think, in all good faith and ingenu- 
ousness, that a very large portion of the public is but little 
acquainted with either the signification or scope of ‘‘ Private 
Bill Legislation.’’ Yet Private Bills, when successful, 
become Acts of Parliament, and in that omnipotent and un- 
assailable form, constitute the source and mainspring of 
nearly every scheme, enterprise, and project intended for the 
promotion of the welfare, the health, and the progress of the 
general community. Companies, County Councils, munici- 
palities, and all local authorities derive their principal 
administrative, executive, and financial powers from the 

statutory provisions contained 
in the clauses of their respec- 





Fig. 1-RICHARDSON PUMP 


pump by a tubular distance piece. Its cover has a prolonga- 
tion containing the valve, and a boss for the lubricator, 
which has quite an imposing appearance on so small an 
engine. The essential features of the gear are illustrated in 
but little under their normal size in Fig. 2. A isa little 
slide valve attached to a rod with a swolicn head E. The 
rod passes through a steam-tight bush. The movements of 
this valve control the supply of steam to a cylinder contain- 
ing the two pistons C and D, which carry the main valve B 


tive Acts. It is only to be ex- 
pected that Parliament, having 
exercised for so long a time, 
both in open sitting and by 
virtue of its committees, com- 
plete control of all private 
measures of the nature indi- 
cated, should be disinclined to 
delegate its rights to other 
parties. Itshould bementioned 
that parliamentary legislators 
have not neglected, nor refused 
to recognise and acknowledge, 
existing defects in the pro- 
cedure of Private Bills. They 
have at intervals introduced 
alterations and amendments 
with the view of facilitating 
and cheapening the modus 
operandi of the _ present 
system. It is true that Pro- 
visional Orders might, at first 
sight, be regarded to some 
extent as a transference of the 
powers of a parliamentary tri- 
bunal to one under the juris- 
diction of the Board of Trade, 
but this is not really a correct 
view of the case. In the 
first place, Provisional Orders 
do not apply to large and im- 
portant schemes seeking for 
powers cf an extensive character. In these instances re- 
course must be had to the Private Bill Office. Again, Pro- 
visional Orders must receive the sanction of the Legislature, 
and do not come into force until confirmed by an Act of Par- 
liament. An appeal by petition is as valid in the case of an 
Order as in that of a Bill. =} 

After being read a second time in the House of Commons, 
the ‘Private Legislation Procedure (Wales) Bill’’ was 
referred to a Select Committee. At the endof April, a month 
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Fig. 2—VALVE GEAR 


between them. The parts will be recognised in the purely 
diagrammatic sketch—Fig. 3. The steam piston has a 
hollow piston-rod, which slides freely over the head F, but is 
closed by a plate which will not allow the head to pass. 
Thus, near the end of each outstroke the head E is struck by 
this plate and the little valve A is moved in one direction ; 
on the return stroke the bottom of the hole strikes E and 
drives it back the other way. As the little valve alternately 
admits steam to the ends of the cylinder holding the main 
valve and the double piston, C D, the latter is driven to and 


OF STEAM PUMP 


subsequently, the Committee was appointed, and an 
‘‘instruction ’’ was issued to it by Order of the House. It 
should be here premised that the provisions of the Welsh Bill 
just quoted, are based to some extent upon those of the 
Private Legislation Procedure (Scotland) Act of 1899. This 
similarity explains the nature and the relevancy of the first 
part of the instruction. It directed the Committee, 
before going through the Bill, to inquire and report upon the 
working in Scotland, under the Act of 1899, of the scheme 
proposed in the Bill; and secondly, upon the expediency of 
extending the provisions of the 
Bill, with or without modifi- 














cations, to other parts of the 
United Kingdom. We are not 
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at present concerned with the 
discussions attending the par- 
liamentary career of the Scotch 
Act, for a satisfactory reason 





which will be presently afford- 











ed, but a brief reference to its 
chief characteristics is neces- 
sary to our purpose. It may 
be remarked that Bills for 








Fig. 3—DIAGRAM OF STEAM PUMP 


fro, moving the valve B over the main ports. A short 
examination of the diagram will make the action quite 
clear. Since tappet pumps of this description occasionally 
‘* go blind "’ a little plunger rod, seen to the left in Fig. 1, is 
provided. By striking or pushing it with the hand the main 
valve is moved and automatic action commences. The little 
pump is made throughout of gun metal, and the workmanship 
is of a high order. We are informed that several sizes of this 
little pump are being manufactured, and that it is made in 
several different forms for fixing in different positions. The 
smallest size delivers 30 gallons per hour, and the largest 220 
gallons per hour. This large size is made in either brass or 
iron. 








Tue Interborough Rapid Transit Company of New 
York has decided to use Westinghouse brakes, including motor 
compressors and governor, for the 200 new steel cars they are 
having built for operation in the subway. These equipments will 
be of the Westinghouse Traction Brake Company’s quick-action 
automatic type employed on steam railroads, with minor additions 
necessary to adapt them to trains run by multiple unit control. 
The compressors and electric pump governor are to be of standard 
type and will be of the latest form, embodying a number of improve- 
ments, 








amending private procedure in 
Scotland were brought forward 
in 1889, 1891, 1892, and 1898, 
but it was reserved for the Act 
of the following year to place 
the whole matter upon a solid 
legal basis. In petitioning for leave to obtain the benefit 
and the protection of the Scotch Act, the Secretary 
for Scotland takes the place of the English Parliament, 
and a Provisional Order describing the powers applied 
for is submitted to that authority. The Standing Orders 
and other regulations relating to Private Bills are, in the 
main, equally applicable to these Provisional Orders, and 
satisfactory proof that they have been complied with, is 
required by examiners, in the same manner as obtains at 
St. Stephen’s. Clauses are introduced providing for contin- 
gencies, in which any projects are, for one or, more reasons, 
considered to be without the pale of the available legislation, 
and belonging properly to the province of Private Bills. 
Should the measure be unopposed, four Commissioners hold 
a local inquiry. A right of appeal to Parliament, by petition 
presented after the second reading of the Confirmation Bill, 
against the decision of the Commissioners, is open to any 
opponent of an Order. 

The answer to the first part of the parliamentary instruc- 
tion is favourable to the Scotch Act of 1899. The Com- 
mittee came to the conclusion that the working of it had 
been, on the whole, successful during the few years it has 
been in operation. It would have been difficult’ for the 
Committee to arrive at avy other decision, since the testi- 
mony of the’ witnesses was practically unanimous upon that 


point, having regard to the special circumstances and condi 
tions which prevail in Scotland. Among these witnesses were 
the Secretary for that country, representatives of the Scottish. 
office and Local.Government Board, and other witnesses 
experienced in the working of the Act, and well acquainteg 
with the local needs and requirements of the people for whose 
benefit it was framed. The success which has so far attended 
the operation of the Scotch Act may in a great measure be 
attributed to the Scottish-office and its staff of Officials 
whose duty it is to superintend the proceedings of the Pio. 
visional Orders and the Bills introduced under the Act, for 
the purpose of confirming the Orders passed by the Com. 
missioners. 

We must now consider the second part of the “ instruc. 
tion,’’ relating to Wales and other parts of the Uniteq 
Kingdom. It must be borne in mind that Wales stands ing 
different position to both England and Scotland. Sho hag 
no independent Legislature, legal tribunals, nor agents, jor 
are her internal affairs entrusted to the administration of g 
Lord Advocate and a Secretary. Neither does she possess 
the machinery to which allusion has been made, which has 
so ably contributed to the success of the Scotch measure, 
In the circumstances, therefore, the Committee is not of 
the opinion that the precise procedure which has been found 
to be so well suited to Scotland, would be equally wel] 
adapted for the requirements of the sister country. It would 
not be difficult, however, to make some modiflcations of the 
Scotch Act by which its general principles might be 
adjusted to meet the wants and wishes of the Welsh people. 
The necessary adaptations would include local inquiry, and 
the devolution of powers to a competent tribunal, subject 
always to the complete control of Parliament. It is obvious, 
in the face of what has been stated respecting the different 
conditions obtaining in the two countries, that the 
mode of application for parliamentary powers in Wales 
cannot be identical with that adopted in the case 
of Scotland. The procedure, under the provisions of the 
Welsh Bill, is by presenting a petition to the Local Govern. 
ment Board, praying it to issue a Provisional Order, in 
accordance with the terms of a draft order submitted to it, 
subject to such modifications as shall be necessary. Printed 
copies of the draft order must be deposited in the office of the 
Clerk of the Parliament, in the Private Bill-office of the 
House of Commons, and at that of the Treasury and such 
other public departments as shall be prescribed. 

In Part III. of the Bill permission is accorded that a Joint 
Counties Board, representing the Councils of counties and 
county boroughs in Wales for the purpose of this Act, may 
be established, if such Councils unanimously decide to adopt 
this section of the Act. When a Board of this nature has 
been constituted it takes the place of the Commissioners 
appointed under Part II., and all its reports, proceedings, 
and orders have the same effect as if they emanated from 
them. It should be here observed that none of the recom. 
mendations of the Select Committee refer to Part III. of the 
Bill, as that part was not submitted for the consideration of 
that body. Among the witnesses opinion was divided respect- 
ing the results, in one particular, which might attend the 
passing of the Act. Some considered that it would lead toan 
increase in the number of applications, but others anticipated 
a reduction. Finally, after a careful inquiry, the Select 
Committee agreed to report the Private Legislation Procedure 
(Wales) Bill without amendment. A few words may be now 
said in connection with that part of the instruction relating 
to the expediency of extending the provisions of the Bill to 
other counties and areas in the United Kingdom. We think 
that the decision at which the Committee has arrived on this 
subject is wise, judicious, and founded on good common 
sense. Hitherto no case has been, nor attempted to be, made 
out for so universal an application of a new régime. It should 
be kept in view that it is one thing to establish a few excep- 
tions to old and tried standards, and quite another to multiply 
the exceptions to an extent that virtually reverses the relative 
positions, and converts the latter into the rule. 

It is admitted, irrespectively of the evidence adduced befor 
the Committee, that frequently a heavy burden is imposed 
upon small boroughs and localities by the present costly pro 
cess attending the presentation of Bills to Parliament. With 
this fact before it, and in the absence of any widespread feeling 
in England in favour of an extension in that direction of the 
Scotch Act, the Committee is of opinion that, whatever public 
need there may be for a less expensive method than that 
of the present Private Bill procedure, it could be best met by 
some extension of the existing Provisional Order department. 
This system supplies all the machinery necessary for the 
wants of the public, and for a thorough investigation into the 
nature and merits of any proposed scheme. Briefly, it pro- 
vides for an inquiry on the spot by a competent expert, the 
consideration of his report by a Government department, 
and the subsequent sanction of Parliament to the Order 
introduced by the department. Whatever extension of the 
system of local inquiry may be adopted, it is essential that 
two fundamental principles be rigidly adhered to.’ The one 
comprises the effective control of Parliament, and the other 
the complete absence of any taint of personal interest or 
local prejudice on the part of those who conduct the inquiry 
or are members of the Commission. 








NAVAL ENGINEER APPOINTMENTS. 


THE following appointments have been made at the 
miralty :— 

Engineer commanders : F’. Main, to the Vivid, for the Skirmisher ; 
E. W. Rodet, to the Pembroke, for the Naiad. 

Engineer lieutenants: H. H. Ricketts, to the Spiteful ; J. Hl. 
H. Ireland, to the Pembroke, for the Pomone ; A. W. Littlewood, 
to the Vivid, for the Talbot ; H. H. Ricketts, to the Spiteful. 

Engineer sub-lieutenant: W. A. Bury to the Illustrious. 


Ad- 








SANITARY INSPECTORS IN MANCHESTER SUBURBS.~The annual 
general meeting of the North-Western Centre of the Sanitary 
Inspectors’ Association was held at the Stretford Town Hall on 
Saturday evening. Mr. T, Johnston, chairman of the Stretford 
District Council, welcomed the members. Messrs. W. Stansfield, 
Manchester ; J. Heslop, Manchester; J. T. Quinton, Liverpool ; 
and N. Coates, Liverpool, were elected members of the Central 
Executive Council ; and the following were electad on the Centre 
Council :—Messrs. W. Stansfield, F. J. Rowe, and A. Collier, Man- 
chester ; W. Urquhart, A. Wilde, J. T. Quinton, H. Hilton, and 
N. Coates, Liverpool ; J. H. Cannell, Waterloo ; E. Nuttall, Stret- 
ford ; T. Whiteley, Rochdale ; and J. Howarth, Bury. Mr. J. T. 
Quinton read a paper on ‘‘ What a Drain and Sewer are said to be.” 
He pointed out that the law did not give a sufficiently clear defini- 
tion, Mr. Ernest Worrall, Stretford, moved a’ resolution to the 
effect that sewers should include only conduits situated in a street 
and draining two or more houses, The resolution was adopted, 
and the Central Executive Council was requested to communicate 





it to the-Local Government Board, 
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BRITISH ASSOCIATION FOR THE ADVANCE- 
MENT OF SCIENCE.—CAMBRIDGE, 1904, 


Address by the Right. Hon. A, J. BaLrour, D.C.L., LL.D. M.P., 
F.R.S., Chancellor of the University of Edinburgh, President. 
REFLECTIONS SUGGESTED BY THE NEW THEORY OF 
MATTER, 

Tue meetings of this great society have for the most part been 
held in crowded centres of population, where our surroundings 
never permit us to forget, were such forgetfulness in any case 
possible, how close is the tie that binds modern science to modern 
industry, the abstract researches of the student to the labours of 
the inventor and the mechanic, This, no doubt, is as it should be. 
The interdependence of theory and ——— cannot be ignored 
without inflicting injury on both; and he is but a poor friend to 

either who undervalues their mutual co-operation. 

Yet, after all, since the British Association exists for the advance- 
ment of science, it is well that now and again we should choose our 
place. of gathering in some spot where science rather than its 
applications, knowledge, not utility, are the ends to which research 
is primarily directed. 

if this be so, surely no happier selection could have been made 
than the quiet courts of this ancient University, For here, if any- 
where, we tread the classic ground of physical discovery. Here, if 
anywhere, those who hold that physics is the true Scientia 
Scentiarum, the root of all the sciences which deal with inanimate 
nature, should feel themselves at home. For, unless I am led 
astray by too partial an affection for my own University, there is 
nowhere to be found, in any corner of the world, a spot with which 
have been connected, either by their training in youth, or by the 
labours of their maturer years, so many men eminent as the 
originators of newand fruitful physical conceptions. I say nothing of 
Bacon, the eloquent prophet of a new era, nor of Darwin, the 
Copernicus of biology, for my subject to-day is not the contributions 
of Cambridge to the general growth of scientific knowledge. I am 
concerned rather with the illustrious line of physicists who have 
learned or taught within a few hundred yards of this bui!ding—a 
line stretching from Newton in the seventeeth century, through 
Cavendish in the eighteenth, through Young, Stokes, Maxwell, in 
the nineteenth, through Kelvin, who embodies an epoch in himself, 
down to Rayleigh, Larmor, J. J. Thomson, and the scientific 
sckool centred in the Cavendish laboratory, whose physical specula- 
tions bid fair to render the closing years of the old century and the 
opening years of the new as notable as the greatest which have pre- 
ceded them. 

Now what is the task which these men, and their illustrious 
fellow-labourers out of ali lands, have set themselves to accomplish ! 
To what end led these ‘‘ new and fruitful physical conceptions ” to 
which I have just referred? It is often described as the discovery 
of the “laws connecting phenomena.” But this is certainly a mis- 
leading, and in my opinion avery inadequate, account of the sub- 
ject. To begin with, it is not only inconvenient, but confusing, to 
describe as ‘*‘ phenomena” things which do not appear, which never 
have appeared, and which never can appear, to beings so poorly pro- 
vided as ourselves with the apparatus of sense perception. But 
apart from this, which is a linguistic error too deeply rooted to be 
easily exterminated, is it not most inaccurate in substance to say 
that a knowledge of Nature’s laws is all we seek when investigating 
Nature? The physicist looks for something more than what, by 
any stretch of language, can be described as ‘‘ co-existences ” and 
‘* sequences ” between so-called ‘‘ phenomena.” He seeks for some- 
thing deeper than the laws connecting possible objects of experience. 
His object is physical reality ; a reality which may or may not be 
capable of direct perception ; a reality which is in any case inde- 
pendent of it ; areality which constitutes the permanent mechanism 
of that physical universe with which our immediate empirical con- 
nection is so slight and so deceptive. That such a reality exists, 
though philosophers have doubted, is the unalterable faith of 
science, and were that faith per impossibile, to perish under the 
assaults of critical speculation, science, as men of science usually 
conceive it, would perish likewise. 

If this be so, if one of the tasks of science, and more particularly 
of physics, is to frame a conception of the physical universe in its 
inner reality, then any attempt to compare the different modes in 
which, at different epochs of scientific development, this intellectual 
picture has been drawn, cannot fail to suggest questions of the 
deepest interest. True I am precluded from dealing with such of 
these questions as are purely philosophical by the character of this 
occasion ; and with such of them as are purely scientific by my own 
incompetence. But some there may be sufficiently near the dividing 
line to induce the specialists who rule by right on either side of it 
to view with forgiving eyes any trespasses into their legitimate 
domain which I may be tempted, during the next few minutes, to 
commit. 

Let me, then, endeavour to compare the outlines of two such 
pictures, of which the first may be taken to represent the views 
prevalent towards the end of the eighteenth century; a little 
more than a hundred years from the publication of Newton’s 
“Principia,” and roughly speaking about midway between that 
epoch-making date and the present moment. 1 suppose that 
if at that period the average man of science had been asked to 
sketch his general conception of the physical universe, he would 
probably have said that it essentially consisted of various sorts of 
ponderable matter scattered in different combinations through 
space, exhibiting most varied aspects under the influence of 
chemical affinity and temperature, but through every metamor- 
phosis obedient to the laws of motion, always retaining its mass 
unchanged, and exercising at all distances a force of attraction on 
other material masses, according to a simple law. To this ponder- 
able matter he would—in spite of Rumford—have probably added 
the so-called ‘‘ imponderable ” heat, then often ranked among the 
elements; together with the two ‘“‘electrical fluids,” and the 
corpuscular emanations supposed to constitute light. 

In the universe as thus conceived, the most important forms of 
action between its constituents was action at a distance ; the prin- 
ciple of the conservation of energy was, in any general form, 
undreamed of; electricity and magnetism, though already the 
subjects of important investigation, played no great part in the 
whole of things ; nor was a diffused ether required to complete the 
machinery of the universe. 

Within a few months, however, of the date assigned for these 
deliverances of our hypothetical physicist, came an addition to this 
general conception of the world, destined profoundly to modify it. 
About a hundred years ago Young opened, or re-opened, the great 
controversy which finally established the undulatory theory of 
light, and with it a belief in an interstellar medium by which 
undulations could be conveyed. But this discovery involved much 
more than the substitution of a theory of light which was consis- 
tent with the facts for one which was not, since here was the first 
authentic introduction* into the scientific world picture of a new 
and prodigious constituent—a constituent which has altered, and is 
still altering, the whole balance—so to speak —of the composition. 
Unending space, thinly strewn with suns or satellites, made or in 
the making, supplied sufficient material for the mechanism of the 
heavens as conceived by Laplace. Unending space filled with a 
continuous medium was a very different affair, and gave promise 
of strange developments. It could not be supposed that the ether, 
if its reality were once admitted, existed only to convey through 
interstellar regions the vibrations which happen to stimulate the 
optic nerve of man. Invented originally to fulfil this function, to 
this it could never be confined. And accordingly, as everyone now 
knows, things which, from the point of view of sense perception, 
are as distinct as light and radiant heat, and things to which sense 
perception makes no response, like the electric waves of wireless 
telegraphy,*+ intrinsically differ, not in kind, but in magnitude alone. 

* The hypothesis of an ether was, of course, notnew. But before Young 
and Fresnel it cannot be said to have been established. 

+ First known through the thcoretical work of Maxwell and the 
experiments of Herz. 








This, however, is not all, nor nearly all. If we jump over the 
century which separates 1804 from 1904, and attempt to give in 
outline the world picture as it now presents itself to some leaders of 
contemporary speculation, we shall find that in the interval it has 
been modified, not merely by such far-reaching discoveries as the 
atomic and molecular composition of ordinary matter, the kinetic 
theory of gases, and the laws of the conservation and dissipation 
of energy, but by the more and more important part which elec- 
tricity and the ether occupy in any representation of ultimate 
physical reality. 

Electricity was no more to the natural philosophers in the year 
1700 than the hidden cause of an insignificant phenomenon.t It was 
known, and had long been known, that such things as amber and 
glass could be made to attract light objects brought into their 
neighbourhood, yet it was about fifty years before the effects of 
electricity were perceived in the thunderstorms. It was about 100 
years before it was detected in the form of a current ; it was about 
120 years before it was connected with magnetism; about 170 
years before it was connected with light and ethereal radiation. 

But to-day there are those who regard gross matter, the matter 
of everyday experience, as the mere appearance of which elec- 
tricity is the physical basis; who think that the elementary atom 
of the chemist, itself far beyond the limits of direct perception, is 
but a connected system of monads or sub-atoms which are not 
electrified matter, but are electricity itself; that these systems 
differ in the number of monads which they contain, in their 
arrangement, and in their motion relative to each other and to the 
ether; that on these differences, and on these differences alone, 
depend the various qualities of what have hitherto been regarded 
as indivisible and elementary atoms ; and that while in most cases 
these atomic systems may maintain their equilibrium for periods 
which, compared with such astronomical processes as the cooling of 
a sun, may seem almost eternal, they are not less obedient to the 
law of change than the everlasting heavens themselves. 

But if gross matter be a grouping of atoms, and if atoms be 
systems of electrical monads, what are these electrical monads ! 
It may be that, as Professor Larmor has suggested, they are but 
a modification of the universal ether, a modification roughly com- 
parable to a knot in a medium which is inextensible, incompres- 
sible, and continuous, But whether this final unification be 
accepted or not, it is certain that these monads cannot be con- 
sidered apart from the ether. It is on their interaction with the 
ether that their qualities depend ; and without the ether an elec- 
tric theory of matter is impossible. 

Surely we have here a very extraordinary revolution. Two cen- 
turies ago electricity seemed but a scientific toy. It is now 
thought by many to constitute the reality of which matter is but 
the sensible expression. It is but a century ago that the title of 
an ether toa place among the constituents of the universe was 
authentically established. It seems possible now that it may be the 
stuff out of which that universe is wholly built. Nor are the 
collateral inferences associated with this view of the physical 
world less surprising. It used, for example, to be thought that 
mass was an original property of matter, neither capable of 
explanation nor requiring it; in its nature essentially unchange- 
able, suffering neither augmentation nor diminution under the 
stress of any forces to which it could be subjected ; unalterably 
attached to, or identified with, each material fragment, howsoever 
much that fragment might vary in its appearance, its bulk, its 
chemical, or its physical condition. 

But if the new theories be accepted these views must be revised. 
Mass is not only explicable, it is actually explained. So far from 
being an attribute of matter considered in itself, it is due, as I 
have said, to the relation between the electrical monads of which 
matter is composed and the ether in which they are bathed. So 
far from being unchangeable, it changes when moving at very high 
speeds, with every change in its velocity. 

Perhaps, however, the most impressive alteration in our picture 
of the universe required by these new theories is to be sought in 
a different direction. We have all, I suppose, been interested in 
the generally accepted views as to the origin and development of 
suns with their dependent planetary systems; and the gradual 
dissipation of the energy which, during this process of concentra- 
tion, has largely taken the form of light and radiant heat. Follow 
out the theory to its obvious conclusions, and it becomes plain 
that the stars now visibiy incandescent are those in mid-journey 
between the nebule from which they sprang and the frozen dark- 
ness to which they are predestined. What then, are we to think 
of the invisible multitude of the heavenly bodies in which this 
process has been already completed? According to the ordinary 
view, we should suppose them to be in a state where all possibilities 
of internal movement were exhausted. At the temperature of 
interstellar space their constituent elements would be solid and 
inert ; chemical action and molecular movement would be alike 
impossible, and their exhausted energy could obtain no replenish- 
ment unless they were suddenly rejuvenated by some celestial 
collision, or travelled into other regions warmed by newer suns, 

This view must, however, be profoundly modified if we accept 
the electric theory of matter. We can then no longer hold that 
if the internal energy of a sun were as far as possible converted 
into heat either by its contraction under the stress of gravitation 
or by chemical reactions between its elements, or by any other 
inter-atomic force ; and that, were the heat so generated to be 
dissipated, as in time it must be, through infinite space, its whole 
energy would be exhausted, On the contrary, the amount thus 
lost would be absolutely insignificant compared with what 
remained stored up within the separate atoms, The system in its 
corporate capacity would become bankrupt—the wealth of its 
individual constituents would be scarcely diminished. They would 
lie side by side, without movement, without chemical affinity ; yet 
each one, howsoever inert in its external] relations, the theatre of 
violent motions, and of powerful internal forces. 

Or, put the same thought in another form. When the sudden 
appearance of some new star in the telescopic field gives notice to 
the astronomer that he, and perhaps, in the whole universe, he 
alone, is witnessing the conflagration of a world, the tremendous 
forces by which this far-off tragedy is being accomplished must 
surely move his awe. Yet not only would the members of each 
separate atomic system pursue their relative course unchanged, 
while the atoms themselves were thus riven violently apart in 
flaming vapour, but the forces by which such a world is shattered 
are really negligible compared with those by which each atom of it 
is held together. 

In common, therefore, with all other living things, we seem to 
be  pregeenty concerned chiefly with the feebler forces of Nature, 
and with energy in its least powerful manifestations. Chemical 
affinity and cohesion are on this theory no more than the slight 
residual effects of the internal electrical forces which keep the 
atom in being. Gravitation, though it be the shaping force which 
concentrates nebul into organised systems of suns and satellites, 
is trifling compared with the attractions and repulsions with which 
we are familiar between electrically charged bodies ; while these, 
again, sink into insignificance beside the attractions and repulsions 
between the electric monads themselves, The irregular molecular 
movements which constitute heat, on which the very possibility of 
organic life, seems absolutely to hang, and in whose transforma- 
tions applied science is at present so largely concerned, cannot 
rival the kinetic energy stored within the molecules themselves. 
This prodigious mechanism seems outside the range of our 
immediate interests. We live, so to speak, merely on its fringe. 
It has for us no promise of utilitarian value. It will not drive our 
mills ; we cannot harness it to our trains. Yet not less on that 
account does it stir the intellectual imagination. The starry 
heavens have from time immemorial. moved the worship or the 
wonder of mankind. But if the dust beneath our feet be indeed 
compounded of innumerable systems, whose elements are ever in 
the most rapid motion, yet retain through uncounted ages their 

t The modern history of electricity begins with Gilbert, but I have 
throughout confined my observation to the post-Newtonian period. 





equilibrium unshaken, we can hardly deny that the marvels we 
directly see are not more worthy of admiration than those which 
recent discoveries have enabled us dimly to surmise. ; 

Now, whether the main outlines of the world-picture which I 
have just imperfectly presented to you be destined to survive, or 
whether in their turn they are to be obliterated by some new 
drawing’ on the scientific palimpsest, all will, I think, admit 
that so bold an attempt to unify physical nature excites feelings 
of the most acute intellectual gratification. The satisfaction it 
gives is almost «esthetic in its intensity and quality. We feel the 
same sort of pleasurable shock as when from the crest of some 
melancholy pass we first see far below us the sudden glories of 

lain, river, and mountain. Whether this vehement sentiment 
in favour of a simple universe has any theoretical justification I 
will not venture to pronounce. There is no @ prior: reason that 
I know of for expecting that the material world should be a modi- 
fication of a single medium, rather than a composite structure 
built out of sixty or seventy elementary substatices, eternal and 
eternally different. Why, then, should we feel content with the 
first hypothesis and not with the second? Yet soitis. Men of 
science have always been restive under the multiplication of 
entities. They have eagerly noted any sign that the chemical 
atom was composite, and that the different chemical elements had 
a common origin. Nor, for my part; do I think such instincts 
should be ignored. John Mill, if I rightly remember, was con- 
temptuous of those who saw any difficulty in accepting the doctrine 
of ‘action at a distance.” So far as observation and experiment 
can tell us, bodies do actually influence each other at a distance. 
And why should they not? Why seek to go behind experience in 
obedience to some @ priori sentiment for which no argument can 
be adduced? -So reasoned -Mill, and to -his- reasoning I have no 
reply. Nevertheless, we cannot forget that it was to Faraday’s 
obstinate disbelief in “‘ action at a distance” that we owe some of 
the crucial discoveries on which both our electric industries and 
the electric theory of matter are ultimately founded; while at 
this very moment physicists, however baffled in the quest for an 
explanation of gravity, refuse altogether to content themselves 
with the belief, so satisfying to Mill, that it is a simple and 
inexplicable property of masses acting on each other across space. 

These obscure intimations about the nature of reality deserve, 
I think, more attention than has yet been given to them. That 
they éxist is certain; that they modify the indifferent impar- 
tiality of pure empiricism can hardly be denied. The common 
notion that he who would search out the secrets of Nature must 
humbly wait on experience, obedient to its slightest hint, is but 
partly true. This may be his ordinary attitude; but now and 
again it happens that observation and experiment are not treated 
as guides to be meekly followed, but as witnesses to be broken 
down in cross-examination. Their plain message is disbelieved, 
and the investigating judge does not pause until a confession in 
harmony with his preconceived ideas has, if possible, been wrung 
from their reluctant evidence. 

This proceeding needs neither explanation nor defence in those 
cases where there is an apparent contradiction between the 
utterances of experience in different connections. Such contradic- 
tions must, of course, be reconciled, and science cannot rest until 
the reconciliation is effected. The difficulty really arises when 
experience apparently says one thing and scientific instinct persists 
in saying anothér. ‘Two such cases I have already mentioned ; 
others will easily be found by those whocare to seek. What is the 
origin of this instinct, and what its value; whether it be a mere 
prejudice to be brushed aside, or a clue which no wise man would 
disdain to follow, I cannot now discuss. For other questions there 
are, not new, yet raised in an acute form by these most modern 
views of matter, on which I would ask your indulgent attention for 
yet a few moments. 

That these new views diverge violently from those suggested by 
ordinary observation is plain enough. - No scientific education is 
likely to make us, in our unreflective moments, regard the solid 
earth on which we stand, or the crganised bodies with which our 
terrestrial fate is so intimately bound up, as consisting wholly of 
electric monads very sparsely scattered through the spaces which 
these fragments of matter are, by a violent metaphor, described 
as “occupying.” Not less plain is it that an almost equal diverg- 
ence is to be found between these new theories and that modifica- 
tion of the common sense view of matter with which science has in 
the main been content to work. 

What was this modification of common sense? It is roughly 
indicated by an old philosophic distinction drawn between what 
were called the “primary” and the ‘‘secondary” qualities of 
matter. The primary qualities, such as shape and mass, were 
supposed to ess an existence quite independent of the 
observer ; and so far the theory agreed with common sense. The 
secondary qualities, on the other hand, such as warmth and colour, 
were thought to have no such independent existence, being, 
indeed, no more than the resultants due to the action of the primary 
qualities on our organs of sense-perception ; and here, no doubt, 
common sense and theory parted company. 

You need not fear that I am going to drag you into the contro- 
versies with which this theory is historically connected. They 
have left abiding traces on more than one system of philosophy. 
They are not yet solved. In the course of them the very possi- 
bility of an independent physical universe has seemed to melt 
away under the solvent powers of critical analysis. But with all 
this I am not now concerned. I do not propose to ask what proof 
we have that an external world exists, or how, if it does exist, we 
are able to obtain cognisance of it. These may be questions very 
proper to be asked by philosophy, but they are not proper ques- 
tions to be asked by science. For, logically, they are antecedent 
to science, and we must reject the sceptical answers to both of 
them before physical science becomes possible at all/ My present 
purpose requires me to do no more than observe that, be this 
theory of the primary and secondary qualities of matter good or 
bad, it is the one on which science has in the main proceeded. It 
was with matter thus conceived that Newton experimented. To 
it he applied his laws of motion; of it he predicated universal 
gravitation. Nor was the case greatly altered when science 
became as much pre-occupied with the movements of molecules as 
it was with those of planets. For molecules and atoms, whatever 
else might be said of them, were at least pieces of matter, and, like 
other pieces of matter, possessed those ‘“‘ primary” qualities sup- 
posed to be characteristic of all matter, whether found in large 
masses or in small. 

But the electric theory which we have been considering carries 
us into a new region altogether. It does not confine itself to 
accounting for the secondary qualities by the primary, or the 
behaviour of matter in bulk by the behaviour of matter in atoms ; 
it analyses matter, whether molar or molecular, into something 
which is not matter at all. The atom is now no more than the 
relatively vast theatre of operations in which minute monads per- 
form their orderly evolutions ; while the monads themselves are 
not regarded as units of matter, but as units of electricity ; so that 
matter is not merely explained, but is explained away. 

Now the point to which I desire to call attention is not to be 
sought in the great divergence between matter as thus conceived 
by the physicist and matter as the ordinary man supposes himself 
to know it, between matter as it is perceived and matter as it really 
is, but to the fact that the first of these two quite inconsistent 
views is wholly based on the second. 

This is surely something of a paradox. We claim to found all 
our scientific opinions on experience ; and the experience on which 
we found our theories of the physical universe is our sense-percep- 
tion of that universe. That is experience ; and in this region of 
belief there is noother. Yet the conclusions which thus profess to 
be entirely founded upon experience are to all appearance funda- 
mentally opposed to it; our knowledge of reality is based upon 
illusion, and the very conceptions we use in describing it to others, 
or in thinking of it ourselves, are abstracted from anthropomorphic 
fancies, which science forbids us to believe and Nature compels us 


to employ. 4 





190 


THE ENGINEER 





Avavusr 19, 1564 








We here touch the fringe of a series of problems with which 
inductive logic ought to deal, but which that most unsatisfactory 
branch of philosophy has systematically ignored. This is no fault 
of men of science. They are occupied in the task of making 
discoveries, not in that of analysing the fundamental presupposi- 
tions which the very possibility of making discoveries implies. 
Neither is it the fault of transcendental metaphysicians. Their 
speculations flourish on a different level of thought ; their interest 
ina plonphy of Nature is lukewarm ; and howsoever the questions 
in which they are chiefly concerned be answered, it is by no means 
certain that the answers will leave the humbler difficulties at which 
I have hinted either nearer to or further from a solution. But 
though men of science and id alists stand acquitted, the same can 
hardly be said of empirical philosophers. So far from solving the 
problem, they seem scarcely to have understood that there was a 
problem to be solved. Led astray by a misconception to which J 

ave already referred ; believing that science was concerned only 
with—so-called—‘‘ phenomena,” that it had done all that it could 
be asked to do if it accounted for the uence of our individual 
sensations, that it was concerned only with the ‘‘laws of Nature,” 
and not with the inner character of physical reality ; disbelieving, 
indeed, that any such physical reality does in truth exist ; it has 
never felt called upon seriously to consider what are the actual 

methods by which science retains its results, and how those methods 
are to be justified. If anyone, for example, will take up Mill’s logic, 
with its *‘ pe j co-exist between phenomena,” its 
method of difference,” its ‘‘method of agreement,” and the rest ; if he 
will then compare the actual doctrines of science with this version of 
the mode in which those doctrines have been arrived at—he will 
soon be convinced of the exceedingly thin intellectual fare which 
has been hitherto served out to us under the imposing title of 
Inductive Theory. 

There is an added emphasis given to these reflections by a train 
of thought which has long interested me, though I acknowledge 
that it never seems to have interested anyone else. Observe, then, 
that in order of logic sense-perceptions supply the premisses from 
which we draw all our knowledge of the physical world. It is they 
which tell us there is a physical world ; it is on their authority that 
we learn its character. But in order of causation they are effects 
due—in part—tothe constitution of ourorgans of sense. What wesee 
depends not merely on what there is to be seen, butonour eyes; what 
we hear depends not merely on what there is to hear, but on our ears. 
Now, eyes and ears, and all the mechanism of perception, have, as 
we know, been evolved in us and our brute progenitors by the slow 
operation of Natural Selection. And what is true of sense-percep- 
tion is, of course, also true of the intellectual powers which enable 
us to erect upon the frail and narrow platform which sense-percep- 
tion provides, the proud fabric of the sciences. 

Now Natural Selection only works through utility. It encourages 
aptitudes useful to their possessor or his species in the struggle for 
existence, and, for a similar reason, it is apt to discourage useless 
aptitudes, however interesting they may be from other points of 
view, because, being useless, they are probably burdensome. 

But it is certain that our powers of sense-perception and of 
calculation were fully developed ages before they were effectively 
employed in searching out the secrets of physical reality—for our 
discoveries in this field are the triumphs but of yesterday. The 
blind forces of Natural Selection, which so admirably simulate 
design when they are providing for a present need, possess no power 
of prevision, and could never, except by accident, have endowed 
mankind, while in the making, with a physiological or mental out- 
fit adapted to the higher physical investigations. So faras natural 
science can tell us, every quality of sense or intellect which does 
not help us to fight, to eat, and to bring up children, is but a by- 
product of the qualities which do. Our organs of sense-perception 
were not given us for purposes of research ; nor was it to aid us in 
meting out the heavens or dividing the atom that our powers of 
calculation and analysis were evolved from the rudimentary instincts 
of the animal. 

It is presumably due to these circumstances that the beliefs of 
all mankind about the material surroundings in which it dwel!s are 
not only imperfect but fundamentally wrong. It may seem sin- 
gular that down to, say, five years ago, our race has, without 
exception, lived and died in a world of illusions; and that its 
illusions, or those with which we are here alone concerned, have 
not been about things remote or abstract, things transcendental or 
divine, but about what men see and handle, about those “plain 
matters of fact” among which common sense daily moves with its 
most confident step and most self-satisfied smile. Presumably, 
however, this is either because too direct a vision of physical 
reality was a hindrance, not a help, in the struggle for existence ; 
because falsehood was more useful than truth ; or else because 
with so imperfect a material as living tissue no better results could 
be attained. But, if this conclusion be accepted, its consequences 
extend to other organs of knowledge besides those of perception. 
Not merely the senses, but the intellect, must be judged by it; 
and it is hard to see why evolution, which has so lamentably failed 
to produce trustworthy instruments for obtaining the raw material 
of experience, should be credited with a larger measure of success 
in its provision of the physiological arrangements which condition 
reason in its endeavours to turn experience to account. 

Considerations like these, unless I have compressed them beyond 
the limits of intelligibility, do undoubtedly suggest a certain 
inevitable incoherence in any general scheme of thought which is 
built out of materials provided by natural science alone. Extend 
the boundaries of knowledge as you may ; draw how you will the 
picture of the universe ; reduce its infinite variety to the modes of 
a single space-filling ether ; retrace its history to the birth of exist- 
ing atoms ; show how under the pressure of gravitation they became 
concentrated into nebul, into suns, and all the host of heaven ; 
how, at least in one small planet, they combined to form organic 
compounds ; how organic compounds became living things; how 
living things, developing along many different lines, gave birth at 
last to one superior race ; how from this race arose, after many 

es, a learned handful, who looked round on the world which thus 
blindly brought them into being, and judged it, and knew it for 
what it was :—perform, I say, all this, and, though you may indeed 
have attained to science, in nowise will you have attained to a self- 
sufficing system of beliefs. One thing at least will remain, of which 
this long-drawn sequence of causes and effects gives no satisfying 
explanation ; and that is knowledge itself. Natural science must 
ever regard knowledge as the product of irrational conditions, 
for in the last resort it knows no others. It must always 
regard knowledge as rational, or else science itself disappears. 
In addition, therefore, to the difficulty of extracting from 
experience beliefs which experience contradicts, we are confronted 
with the difficulty of harmonising the pedigree of our beliefs with 
their title to authority. The more successful we are in explaining 
their origin, the more doubt we cast on their validity. The more 
imposing seems the scheme of what we know, the more difficult it 
is to discover by what ultimate criteria we claim to know it. 

Here, however, we touch the frontier beyond which physical 
science possesses no jurisdiction, If the obscure and difficult 
region which lies beyond is to be surveyed and made accessible, 
philosophy, not science, must undertake the task. It is no business 
of this society. We meet here to promote the cause of knowledge 
in one of its great divisions ; we shall not help it by confusing the 
limits which usefully separate one division from another. It may 
— be thought that I have disregarded my own precept—that 

have wilfully overstepped the ample bounds within which the 
searchers into Nature carry on their labours. If it be so, I can 
only beg your forgiveness. My first desire has been to rouse in 
those who, like myself, are no specialists in physics, the same 
absorbing interest which I feel in what is surely the most far- 
reaching speculation about the physical universe which has ever 
claimed experimental support ; and if in so doing I have been 
tempted to hint my own personal opinion that as natural science 
grows it leans more, not less, upon an idealistic ai epcanipc of 





AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 

Rebuilt locomotives.—The Philadelphia and Reading 
Railway, which has a number of express passenger en- 
gines, has recently rebuilt two classes of these in conse- 
quence of certain troubles due to their operation. The first 
of these are the famous single-driver engines, the only ones 
of their class in the United States. While they were very 
satisfactory for the particular service for which they were 
designed, they were unfitted for general work, and in case of 
shortage of power it is essential to be able to press all engines 
into service. Instead of being a 4-2-2 engine, therefore, they 
have been converted to 4-4-0, or ordinary four-coupled 
bogie expresses, a second pair of 7ft. drivers taking the place of 
the former trailing wheels. At the same time, instead of 
being Vauclain compounds—with the two cylinders on each 
side driving the same crosshead—they have been converted to 
simple engines with cylinders 20in. by 26in. The total weight 
is 73 tons, with 50 tons on the drivers. The other engines 
were of the 2-4-2 type, and the trouble with these was a 
frequent breakage of frames. In this case also the trailing 
wheels have been replaced by an extra pair of driving wheels, 
converting them into 2-6-0 engines, suitable for heavy passen- 
ger service. These engines also have been converted from 
Vauclain compounds to simple engines, with cylinders 20in. 
by 26in. They have 63ft. driving wheels, and weigh 80 tons, 
with 65 tons on the drivers. Both classes of engines have 
the long, wide, shallow Wootten fire-boxes, with the cab set 
astride of the boiler in front of the fire-box. 

American garbage disposal.—American practice in garbage 
and refuse disposal is different from English practice, owing 
to different conditions. In America more or less fuel has 
usually to be added to burn the refuse in a sanitary manner, 
and there is little prospect of profit from utilising the heat 
for power purposes. The waste usually contains a large 
proportion of anthracite coal ashes, which contain a consider- 
able percentage of unconsumed coal, but which also contain 
a fine ash which effectually prevents combustion. The 
separation of ashes from garbage, and their separate collection 
and disposal, seems to be essential. This is unfortunate, 
since the ashes act as an absorbent and deodorising material, 
and the moisture in the garbage prevents the nuisance of fine 
ashes. In warm weather, the collection of garbage alone, 
and its carriage through the streets, is almost necessarily 
more or less offensive. For simple cremation processes 
it may be found practicable to screen and separate the 
garbage and ashes after their collection, and to remove 
so much of the fine ashes as to permit of the burning of 
the remainder. The fine ashes might be used for filling 
in land, without danger, as they would very soon oxidise 
the small proportion of organic matter in the liquids 
which had saturated them, and without offence. Many of 
the garbage disposal plants in America, however, are operated 
in connection with reduction plants, in which the material is 
cooked in digesters under pressure, the oil and grease 
recovered, and the tankage dried and converted into a pulver- 
ised fertiliser. For such processes it is necessary to separate 
the ashes from the garbage proper. 

High-speed electric pump.—Electric pumps usually have 
the reciprocating pump plungers connected with the motor 
by means of gearing to reduce the speed, but in a new style 
of electric pump being built by the Blake and Knowles Pump 
Works, of New York, the reciprocating plungers are 
driven directly from cranks on the motor shaft. ach side is 
made double-acting by connecting two plungers with coupling- 
rods. A test has been made of one of these pumps with 
plungers 34in. diameter and 5gin. stroke, driven by a motor 
of 100 horse-power. It worked against a pressure of 110 1b. 
to 4961b., and made 280 to 300 revolutions per minute. The 
efficiency increased with the increase of head until a pressure 
of 2001b. was reached, after which the efficiency remained con- 
stant. The efficiency of the motor was about 90 per cent., 
while that of the pump was exceptionally high, from 90 to 
92°74 percent. With its high speed the pump delivers an 
enormous volume of water for its size, the delivery in the 
above test being 232 gallons per minute at a pressure of 
496 lb. per square inch, and a speed of 309 revolutions per 
minute. In most attempts at making high-speed reciprocat- 
ing pumps, the valves have been operated mechanically. 
This is not done in this pump, the valves being closed by the 
water pressure in the usual way. These valves, however, 
have an unusually large area and short lift, and are fitted 
with a special cushioning device. The pump has outside- 
packed plungers, with pointed ends, and the cranks on 
opposite sides of the motor are set at 90 degrees. These 
pumps are now being built with capacities of 200 to 400 gallons 
per minute, and for heads of 100ft. to 2000ft. 








ConTracts,—We are informed that Messrs, Ernest Scott and 
Mountain, Limited, of Newcastle-on-Tyne, have recently secured 
contracts for a complete electrical transmission of power plant for 
the Mickly Colliery, including two sets of horizontal coupled com- 
pound slow speed engines of 360 effective horse-power each, and 
two direct-current generators each of 270 kilowatts ; an electrical 
pumping plant for the Lambton Collieries, Limited ; and one of 
their latest types of er a alternating-current generators of 
112-kilowatt capacity for the Globe and Pheenix Gold Mining Com- 
pany, in Rhodesia.—Messrs. Robert Stephenson and Co., Limited, 
of Hebburn-upon-Tyne, have received an order for a steel screw 
steamer to carry 6300 tons dead weight.—The Midland Railwa 

Company has entrusted Messrs. Dick, Kerr and Co., Limited, 
with the contract to construct rather over ten miles of light railway, 
linking up Burton-on-Trent, Ashby-de-la-Zouch, and Swadlincote. 
The work will be carried out to the drawings and specifications of 
Messrs. Chas. H. Gadsby and Co., the company’s engineers.— 
Messrs. C. and A. Musker (1901), Limited, of Liverpool, inform us 
that they have received the order from the London County Council 
to supply for the generating station at Greenwich the overhead 
electric cranes, overhead hand power cranes, electric jib cranes, 
electric locomotives, coal grabs, &c.—Messrs. John Brown and Co., 
of Clydebank, N.B., have placed an order with the Power Gas Cor- 
poration, Limited, for a complete Mond gas plant of 4000 horse-power 
for generating electricity for general use in their shops.—Messrs. 
Bruce Peebles and Co., Limited, have secured a contract for supply- 
ing two 500-kilowatt motor generators, on the Peebles-La Cour 
tent, forthe Corporation of Bristol.—Messrs, Edward G. Herbert, 
imited, Rosamond-street, Manchester, have recently received an 
order from the Admiralty for a number of their excentric sawing 
machines, and they have at the present time contracts in hand for 
the Royal Dockyards at Chatham, Devonport, Sheerness, Ports- 
mouth, Pembroke, Gibraltar, and Malta.—The Mirrlees Watson 
Company, Limited, Glasgow, has received orders for two sets of 
surface condensers for the Leeds Corporation, the duty per set in 
pounds of steam ne! hour being 32,000. Also a jet condenser for the 
Clyde Valley Electric Power Company to condense 80,000 Ib. of 
steam per hour.—The Lancashire Dynamo and: Motor Company,’ 
Limited, has received an order from the Hart Battery Company’ 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

THE ongineering industries have received an accession of business, 

Hydraulic engineers are engaged on pump contracts in connection 

with water supply undertakings, some of which are of an extensive 

character, Steam engine builders and gas and oil engine builders 
are also fairly well occupied. 

There was a more cheerful tone on Change on Thursday, Staf. 
fordshire cinder forge pig iron was quoted 44s.; part-mine, 45s. to 
47s. 6d.; all-mine ordinary, 60s. to 65s.; best, 75s. to 80s.; cold 
blast, 95s. to 100s. There was rather more stir in Midland descrip. 
tions, and Northamptons were quoted 40s. to 41s. 6d.; and Derby. 
shires 43s, 6d. to 45s, In manufactured iron the output of common 
bars is increasing, and the quotation remains £5 lds. to £6 ; whilst 
branded sorts are £8; and North Staffordshire bars, £6 5s. to 
£6 10s. Plain sheets are in rather better uest, quotations 
being :—Singles, £6 2s, 6d. to £6 5s.; doubles, £6 5s. to bs 7s. 6d: 
and trebles, £6 17s, 6d. to £7. 

The foreign demand for galvanised corrugated sheets is mijn. 
tained, and quotations are continued at £10 to £10 5s, Hoops are 
fairly active at £6 15s, to £6 17s. 6d.; and nail rod and rivet iron 
is quiet at £6 10s. to £6 15s.; whilst some better orders have 
been received for gas strip at £5 17s. 6d. to £6. The industrial 
situation as regards ironworkers’ wages remains peaceful. ‘he 
steel works are regularly occupied, mainly upon engineering 
sections. Bessemer billets are quoted £4 5s, to £4 10s., and Siemens 
£4 10s. to £4 15s., with an undercurrent of American and continental 
competition still making itself felt. Mild steel bars are £1 to 
£6 5s.; girder plates, £5 17s. 6d. to £6 ; and boiler plates, £6 15s, 
to £7 £ The call for angles at £5 5s, to £5 10s. is more pro- 
nounced than lately, some good inquiries having been received in 
this department. 

The te Government Board inquiry into the application of ihe 
Cannock District Council for powers to borrow £13,000 for electric 
light and power purposes was concluded this week. It was pointed 
out on behalf of the council that they had drawn up an agreement 
with Messrs, Whittaker Brothers, electrical engineers, of Dudley, 
After the council had laid down the works tor supplying the niain 
thoroughfares, the firm would practically lease the works for 
twenty-five years. Evidence was given on behalf of the opposition, 
which came chiefly from the district gas company, and from some 
of the colliery companies and other ratepayers, the argument being 
that there would not be sufficient demand to make the proposed 
undertaking remunerative. The decision of the Local Government 
Board will be received in due course. 

The modernising of the plant and equipment of some of the exist- 
ing works is one of the remedies which has been suggested towards 
a revival of the at present depressed salt industry at Droitwich. 
Some fifteen or sixteen years ago, when the Droitwich salt trade 
was virtually taken over by the Salt Union, the weekly output was 
about 1800 tons in Droitwich and district, whereas it is now only 
about 900 tons. The trade seems to have moved chiefly to North- 
wich, in Cheshire, which is nearer the seaboard, and the works 
there are more up-to-date. A large number of Droitwich people 
are out of employment, and a memorial has been signed asking the 
Mayor to convene a town’s meeting. 

he railway rolling stock building industry is well engaged on 
home and foreign orders. 

The dispute in the Rowley, Blackheath, Old Hill, and Hales 
Owen rivet-making trade has been amicably settled. Considerable 
Japanese orders are in hand, and the = of the workpeople 
for an advance in wages has been granted. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 
Manchester.—In this district the position is certainly no worse 
than it was a month ago, and in some respects the engineering 
trades are said to have slightly improved. Still, official reports as 
to employment are not exactly pleasant reading. In Manchester 
for last month employment was reported dull, and rather worse 
than in June, engineers not being well empioyed. Smiths and 
strikers reported employment slack, and coremakers were quiet. 
Patternmakers had a moderate amount of employment, but iron- 
founders were not well employed. Boilermakers were also slack, 
but wirework drawers were in fairemployment. In the metal and 
—s trades there were four disputes in June, affecting 
2 ple directly, and 600 indirectly. In South Lancashire 
the blast furnacemen had an advance of 1 per cent. in wages 
under the sliding-scale, making them 13} per cent. above the 
standard. 
The attendance on Change on Friday and Tuesday was rather 
below the average, but notwithstanding this there was a fairly good 
undercurrent prevailing. Stocks of pig iron are lower than at the 
corresponding period of last year, and although there is little 
speculative buying going on inquiries are more numerous, and 
sellers do not seem inclined to grant any concessions, Indeed, a 
great many offers have been refused by makers, and, generally 
speaking, there is a difference of 6d. to 1s. per ton between buyers’ 
and sellers’ ideas, 
Middlesbrough iron closed fairly firm, and Lincolnshire had a 
tendency to recover the late reduction, while Scotch, Derbyshire, 
and Lancashire were very firm. There is not much doing in 
hematite iron. The feeling amongst makers is that ‘rock 
bottom ” prices have been reached, and that there will soon be an 
improvement, especially in view of the good harvest which is being 
gathered inducing a fav ble reaction. 
At present prices are 2s, to 3s, under those of last year. 
Ordinary quotations are about as follows :—Lancashire foundry, 
No. 8, 52s, 6d.; Derbyshire, 51s. 6d. to 53s.; Lincolnshire, 46s. 6d. 
to 47s. 6d. ; Middlesbrough, 52s. 3d. to 53s. 6d. open brands, with 
named brands ls. higher; Gartsherrie, 55s. to 56s. 6d.; Glen- 
ock, 53s. to 54s. ; Eglinton, 52s, 6d. to 53s. ; hematite, 61s. to 
. 6d.; delivered Manchester. Lancashire forge nominal; Derby- 
shire forge, 44s. to 46s. 6d.; Lincolnshire, 45s. to 46s. 
In finished iron there is also a slightly better feeling observable. 
Bars are quoted £6 5s. to £6 7s. 6d. ; hoops, £6 17s, 6d. to £7 2s. 6d.; 
sheets, £7 5s. to £7 10s. ; Lancashire steel billets, £410s.; North of 
England, £4 10s. to £4 12s. 6d. delivered Manchester. Foreign 
billets, £8 18s. to £4 2s. 6d. c.i.f. Manchester. Several inquiries 
are on the market for tin sheets of the larger size, quotations for 
which are £27 7s. 6d. to £27 15s, per ton. 
The steel trade rules very slow and rather on the easy side. 
Quotations are repeated. 
It is reported that further orders for locomotives have been 
given out to firms in this district. In metals, copper, tin ingots, 
— spelter maintain full rates, no doubt due to the orders noted 
above. 
New engineering works have been started at-Little Hulton, near 
Bolton, by Messrs. C. Bennis and Co., Limited, They are 
established for the purpose of manufacturing mechanical stokers 
and conveyors, and give employment to about 100 men at present, 
but it is expected that they will shortly be increased. 
Imports for the past week do not appear to have been upto the 
average. They include 23 bundles boiler tubes, and 1309 steel blooms 
from Gefle ; and entered under foreign duty free s in. transit or 
through bills of es from Manchester is: machinery £105 from 
Antwerp, and £1175 from Rotterdam. -Other-articles from.Ghent 
and Antwerp include 107 packages of nails, 40.coils iron+wire,-723 
iron girders, 51 bags nails, 7660 ingots spelter, 115 coils wire, 1199 
iron girders, 26 iron stancheons, 182 iron.sheets, 343 bags 5 eases 
nails, 12 cases 17 packages _bolts,‘8.cases_ Steel,-and 27 cases iron 
8.casks, 1 case nails a 
cases iron wire, 5 cases bolts, 








coils iron wire, 10 cases machinery, 








the universe, even those who least agree may perhaps be pre pared 
to pardon. 





for a large automatic reversible booster for the Bradford tramway 
service, 





bolts, 
beams. From Rotterdam, .1619,. 
-4 cases iron rods, 11 bundles copper bars, 


on roe Te 














Aveust 19, 1904 


THE ENGINEER 


151 











Exports are also rather below the average. To Alexandria, 
machinery £453, 54 cwt. steel forging ; Bagdad, machinery £38, 
8} cwt, iron castings ; Belgium, v4 Antwerp, £3001 machinery ; 
Belgium, vid Ghent, £485, ange # Bussorah, machinery 
£122; Da 4 hinery £252; Djibouti, 3 tons 94 cwt. 
jron sheets; Germany, wid Antwerp, machinery £280 ; 
Germany, vi@ Hamburg, machinery £9465; Germany, vid 
Rotterdam, machinery £981 ; Holland vid Rotterdam, machinery 
£435; Jaffa, machinery £148.; Latakia, machinery £120; Mon- 
treal, 15 tons barbed wire ; Norway, vid Christiania, machinery £23 ; 
Sweden, v¢@ Gothenburg, machinery £1195 ; Sweden, vid Norrkop- 
ing, machinery, £138, 14 ewt. cast iron plates ; Treport, machinery 
£6613; Tunis, machinery £293; Blairmaire, 4 tons 14 cwt. steel 
railway wheels and axles ; Chatham, 26 tons 19} cwt. Bessemer 
bar steel; Germany, 7/4 Hamburg, 5} cwt. steel wire, £7587 
machinery ; Hamburg, machinery £665; Havre, machinery £157 ; 
Montreal, machinery £134 ; Mille Roches, machinery £1535; Paris, 
machinery £62 ; Sarpsberg, machinery £125. 

The weather has taken rather a colder turn and this should have 
a favourable effect on requirements for house coal. At present 
the holidays in the various parts of Lancashire are taking place, 
and the demand for both steam and forge coal continues on a smal! 
scalo. Short time, however, continues to be worked at the pits, 
and in many cases advantage is being taken of the holidays to 
effect needful repairs to winding gear and in other respects. In 
some cases it was rumoured thet there was a likelihood of some 
collieries being closed altogether for some time to come, but in- 
quiry shows that this is not the case, and that the rumour has got 
abroad through the reason given above. Quotations are :—House 
coal, 13s, to 14s.; seconds, 11s, 6d. to 12s. 6d.; common, 9s. 6d. to 
10s. 6d. per ton delivered Manchester. Engine slack, best, 6s. to 
63. bd. per ton, and common 4s, 6d. to 5s, at the pits ; steam and 
forge coal, 8s. to 8s. 6d. delivered Manchester. The shipping trade 
is exceedingly quiet in this district. Coke, both furnace and 
foundry, is only in limited request. 

The miners at the Lancashire collieries commenced working on 
the 5 per cent. reduction in wages on Wednesday last. 

Barrow.—There is not much change to note in the hematite pig 
iron trade, except that the quoted price of mixed Bessemer 
numbers has bsen advanced 6d. per ton, and is now again at 
53s. 6d. net f.o.b., while there has been a clearance during the 
week of 1439 tons of warrant stocks. The latter now stand at 
13,830 tons. Makers’ stocks total up at about 50,000 tons. There 
are only twenty-four furnaces on hematite, and makers, generally 
speaking, are badly sold forward. Local steel makers are, how- 
ever, using fuller supplies of crude iron.; but the trade outside 
the district in the open market is very depressed, and indications 
seem to foreshadow a continuance of poor orders. Warrant iron 
is at 52s, 6d. net cash sellers, buyers 6d. less. 

There is only a quiet business doing in the hematite iron ore 
trade, and sales are not likely to increase unless additional furnaces 
are put in blast, and at present there is not much prospect of such 
being the case. Indeed, the easier rate of freights on foreign ore 
is resulting in the importation of foreign ores more freely than of 
late, but they are still handicapped against the price of local 
ores, which are fully 2s, per ton cheaper ; 8s, 9d. is the quotation 
for good ordinary iron ore, and 11s. to 13s. for best net’at mines. 

The steei trade is fairly employed in the rail trade, but there is 
not much life in other departments. But the demand for rails is 
quiet for early delivery, and makers are not well off for orders for 
the moment, although a few forward orders are held as well at 
Barrow as in West Cumberland. Prices show no variation. Heavy 
sections are quoted at £4 10s. per ton net f.o.b. Light rails are 
quiet, and the few orders on the market for tram sections are very 
keenly competed for. Ship plates are in quiet demand, and the 
mills are only working half time. There isa prospect, however, of 
better business soon. Prices are steady at £5 12s. 6d. per ton. 
Boiler plates are not in much demand, and it is probable that by 
degrees more attention will be directed to the construction of the 
water-tube boiler. In the minor branches of the steel trade busi- 
ness is of small dimensions. 

No new orders are reported in the shipbuilding and marine 
engineering shops, but there are prospects of new business. 

Shipping is very quiet at West Coast ports. Last week 4553 tons 
of iron and 5511 tons of steel, total 10,064 tons, were shipped from 
West Coast ports, in contrast with 13,354 tons in the corresponding 
week of last year, a decrease of 5261 tons. The aggregate for the 
year has reached 457,896 tons, as compared with 599,772 tons in 
the corresponding week of last year, a decrease of 141,876 tons. 

There is no activity in the coal and coke trades. The supply is 
full and prices comparatively low. 











THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THE pits in the South Yorkshire colliery districts are not making 
more than four days’ work per week, and in several instances not 
even that, Still, the men are better off than in other coalfields, The 
output of house coal, though employment is thus diminished, is more 
than equal to the demand, the result being the continued accumula- 
tion of stocks. In the depression in the house coal trade, the thin 
seam pits suffer most severely. Best Silkstones are put upon the 
market in very small quantities, prices being thus prevented from 
falling, Barnsley “softs,” in the better classes, make from 9s. 6d. 
to 10s. 6d. per ton ; seconds, from 8s. 6d. Other descriptions of 
house fuel are very weak. 

_ The steam coal trade is active, the Humber ports taking freely 
for shipment. Grimsby is also receiving a fair tonnage, which is 
used for steam trawling purposes. (Goole, on the other hand, is 
not quite so urgent in its demands upon West Yorkshire collieries, 
which mainly supply that port. Values of steam coal for ship- 
ments are from 8s, 3d. to 8s, 9d. per ton, Rather heavier deliveries 
are being made to railway companies under contract, the weight 
required being occasionally in excess of arranged quantities ; prices 
are from 8s, to 8s, 6d. per ton. (Gas coal is somewhat more 
animated, at rates ranging from 6d. to 9d. per ton less than last 
year, 

In slack and smudge there is little business doing except in the 
better qualities. Coking fuel is exceptionally quiet, the call for 
coke being as weak as it well can be. There are large stocks of 
coke on hand, and no likelihood of them being diminished at any 
early date, 

No change has to be reported in the heavy industries, business 
remaining painfully quiet. The activity reported in the East Coast 
shipbuilding yards, which resulted in some fairly good work in 
forgings and castings for Sheffield firms, appears to have exhausted 
itself. Very little work is now coming from that quarter, with no 
hope of any immediate improvement. Nearly all the engineering 
establishments are short of work. Railway material, in which brisk 
business was expected months ago, is still but sparingly called for, 
the cause, no doubt, being that traffic returns are altogether dis- 
couraging. Prices for wagons, tires, axles, nuts, bolts, and other 
requisites are believed to have touched bottom, but even at the 
— quotations the companies do not seem disposed to place 
orders, 

_in the iron market there is practically nothing doing. Quota- 
tions, though extremely low, & not induce business, No change 
phen ep from last week, but the tendency is certainly not to get 

er. 

Steel is fairly well advanced in certain qualities, but generally 
trade is dull all round. There have rarely been so many unem- 
ployed in this city. The two workhouses have more inmates now 
than — have had at this season for many years. 
nit Good deal of work is at present being done in cast iron piping. 
The Staveley Coal and Iron Company, Limited, near Chesterfield, 
has in hand two contracts representing upwards of 20,000 tons for 
the Derwent Valley Water Board. These pipes, which are 45in. 
in diameter, are to be used for the aqueduct conveying the share 





Sheffield has been assigned in the supply to be drawn from the 
Derwent watershed. The Staveley Company is alsu engaged 
upon an important contract for the Rotherhithe Tunnel, for which 
it is making 30,000 tons of cast iron plates for roofing purposes, 

Trade in South America has recently shown a gratifying increase 
in railway material, edge tools, cutlery, hardware, and other manu- 
factures. The South African market, on the contrary, continues 
most discouraging, and what trade there is appears to be largely in 
the hands of German, Belgian, and United States competitors. 
One peo ag complained of is that the freight rates from this 
country to South Africa are much higher than those of the United 
States. To this grievance a good deal of attention has been locally 
te in the hope to have it remedied. At a meeting of the 

heffield Chamber of Commerce and Manufactures, held on the 
8th inst., the secretary reported that he had received comparisons 
of the freights from the United States of America to South Africa, 
and from this country to the same destination, and that they 
showed a marked preference to the traders of the United States. 
It appears that several traders in this district have taken advan- 
tage of the Prince line, which, sailing from Manchester, conveys 
goods at the same rates vid United States as obtained from the 
United States to South Africa, which is a distinct advantage, 
although involving a considerable loss of time. 

The sharp rise in ivory values has caused Sheffield ivory cutters 
to advance their lists from 74 to 10 per cent. This will add fresh 
difficulties to the cutlery manufacturers, whose business, both on 
home and foreign account, is in a very languid condition, with 
little prospect of improvement.. The quotations at Antwerp ivory 
sales have been steadily going up for some time, and they may go 
higher still. 

The directors of the Sheffield United Gas Lighting Company, in 
their report for the half-year ended June 30th, 1904, state that the 
quantity of gas sold shows an increase of 19,725,000 cubic feet, or 
1-49 per cent. The receipts for gas have, however, been less by 
£15,827, due to the reduction in price, which during the period 
from January Ist to March 31st was 4d. per 1000 cubic feet, and 
for the period from April lst to June 30th 2d. per 1000 cubic feet 
less than the corresponding half of last year. Notwithstanding 
this reduction, the full amount required for the dividend has been 
earned, and there is a balance of £2170 to be carried forward. It 
is stated in the report that the construction of the new gasholder 
tank at Neepsend is proceeding satisfactorily, and the contract for 
the holder, which will have a capacity of 7,800,000 cubic feet, has 
been let, Its construction is to be completed by August 31st. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


THE shipbuilding and engineering industries in this district are 
fairly well employed, much better, in fact, than thecharacter of the 
general reports would lead one to believe. The trouble with these 
industries is not lack of work at present, but lack of fresh orders. 
The number of orders which were secured in the early spring has 
kept the yards well occupied since, and they will continue todo so 
for some time yet. But when one looks further forward one 
cannot say the prospect is good. It can hardly be expected that 
orders will be forthcoming, except an odd one now and then for 
merchant steamers, when those already built are doing so badly, 
and when the prospect of realising paying freights isso poor. This 
much may be said, that the rates of freight now ruling are 
wretched—in fact, some are the lowest on record. It is difficult to 
see how such a freight as 2s. 104d. from the Tyne to London, 
3s. 44d. to Hamburg, and 3s, 6d. to Cronstadt, for instance, can 
cover the cost of running the steamers, and yet as far as regards the 
Baltic this is a period of the year when rates are usually at their 
best. There is no inducement for shipowners to give out further 
orders ; nevertheless, this week it is reported that Sir Raylton 
Dixon and Co., Middlesbrough, have secured an order for 
a steamer for the Spanish fruit trade, and an order for a 
steamer for Norwegian owners has gone to the Wear, while 
Messrs. Robert Stephenson and Co. have contracted to build at 
their Hebburn yard a 6300-ton steamer for London owners. 

But if builders are not doing much in obtaining orders for new 
merchant steamers, they are ina better seam as regards war vessels, 
and may look for brisker times in this line soon after the present 
war in the Far East is concluded, for the combatants will doubtless 
lose no time in replacing the vessels that have been lost. At 
Elswick there is a war vessel building for the Japanese, the order 
for which was in hand long before hostilities commenced, and it is 
reported that they have two more ships of the same character to 
build for the same Government. The destroyer which Palmer's 
Shipbuilding and Iron Company recently built at Jarrow on spec 
has been purchased by the British Admiralty, 

Messrs. Robert Stephenson and Co., Limited, have at iast opened 
their new graving dock at Hebburn-on-Tyne. It is the largest 
dock on the East Coast, north of the Thames, and has been four 
years under construction. It is 700ft. long, 90ft. wide at bottom, 
and 111ft, at the coping, and thus is of a length and width suffi- 
cient to accommodate a Cunarder or an Elswick battleship ; in- 
deed, it was originally designed to take the latter, and there is an 
arrangement between Messrs, Stephenson and the Armstrong 
Company in regard to docking such vessels there. 

At the shipbuilding yards, engineering establishments, foundries, 
and finished iron and steel works in the Middlesbrough and Stock- 
ton districts this is a holiday week, and nearly all are laid off. This 
has interfered considerably with business all round, and specially 
has intensified the depression in the hematite iron trade. But the 
situation is better in Cleveland foundry pig iron, for the decrease 
in consumption locally has been counterbalanced by improvements 
in other ways, shipments have increased, and consumers have 
bought more freely on export account. Thus, sellers have been 
able to secure higher prices, whereas hematite iron producers have 
had to reduce their quotations, and business in hematite is slacker 
than it has been for a long time. - It is satisfactory to note that up 
to 16th the shipments of pig iron from the Cleveland district 
reached 52,628 tons, whereas last month they were only 43,932 tons, 
and in August last year 47,973 tons; and icularly have the 
deliveries oversea improved, though the facilities for shipping to 
Germany, the best market, have not yet become favouraLie, seei 
that the depth of water in the rivers and canals has not enel 
enough to permit of uninterrupted communication with the interior. 
But there are more active shipments to Italy and Sweden, and 
deliveries have increased to Scotland. 

Consumers of Cleveland foundry pig iron are now showing 
considerable anxiety to buy for autumn delivery, and the 
ironmasters have made very good sales since the month 
began. Buyers abroad are very desirous of arranging early 
for supplies for autumn delivery, as they do not want to experience 
again the difficulties which they had to encounter last autumn and 
spring, when iron was scarce. There is every reason to believe 
that next month the shipments will be very brisk, as there are 
heavy arrears of deliveries to the Continent to make up, very little 
having been sent during the last two months. No. 3 Cleveland 
G.M.B. pig iron has been raised to 43s. 6d. per ton, both makers 
and merchants quoting and realising this ; in fact, it is the lowest 
figure that has been accepted this week, with the exception of two 
or three small lots which have been parted with by second hands 
at 43s. 44d. No. 1 has gone up to ‘ie. 6d., and No. 4 foundry has 
been obtainable at 48s, The lower qualities of Cleveland pig iron 
have not increased in value, as the demand for them is quiet, and 
the supply larger than it has been for months. No. 4 forge can 
now be got at 42s.,.mottled at 41s. 3d., and white at 4ls., and 
they are thus relatively cheaper than No, 3, whereas for months 
this year they have been relatively dearer. 

The Carlton Iron Company, Limited, Carlton Ironworks, near 
Ferryhill, having applied to the Scotch Pig Iron Trade Association 
that their iron should be recognised as a good merchantable brand 
—G.M.B,—have had their request granted, which decision will 





ulate matters in this district also, so that in future Carlton iron 
will be regarded as on an equality with the other brands of —— 
Cleveland pig iron. All are now classed on the G.M.B, list. It 
will now be possible to lodge Carlton iron, if necessary, in the 

ublic warrant stores, as the official intimation states that it may 
be ** presentable in storekeeper’s warrant for the iron free on 
board.” The full G.M.B. price can now be obtained for iron, which 
was not an easy task when the iron was not by the trade 
assuch, Jt is rather strange that this recognition could not have 
been obtained in the Cleveland district, as there is no organisation 
that could deal with such a matter, but in Scotland there is, and 
Cleveland follows its lead. p 

The demand for East Coast hematite pig iron is very unsatisfac- 
tory, and the price falls, while that of Cleveland iron advances, 
Hematite mixed numbers should be 10s. per ton dearer than Cleve- 
land No. 3, but at present it is no more than 7s. dearer, and it is 
easy to credit the reports of unprofitable working. Most makers 
have this week been quoting 51s. per ton for mixed numbers, 
but consumers have experienced no difficulty in st from 
makers as well as merchants at 50s. 9d., and one of the leading 
Sheffield houses on Tuesday bought a considerable quantity at 
50s. 6d. per ton at sellers’ works. ‘This is a lower Sgure than has 
been known this year or last. No, 4 has been reduced to 48s. 6d. 
Rubio ore is no cheaper, neither are coke and other materials. 
Rubio realises 14s. 6d. per ton, c.i.f. Tees, and consumers find 
they cannot buy under that. ; i 

In all branches of the manufactured iron and steel industries, 
though business is slack, prices are maintained. Few credit the 
reports of the purchase by the North of England shipbuilders of 
large quantities of American plates at several shillings per ton below 
those quoted for locally-made plates, and thusthe endeavour tojockey 
the prices down appears to have fallen flat. Nevertheless, con- 
siderable quantities of semi-manufactured steel are still being re- 
ceived in this district, chiefly from Germany, but the tonnage 
imported falls short of that reported in 1902 and-1903. _Noehange 
has been made in this district in prices of manufactured iron and 
steel since early in March. In the boilermaking department of 
Messrs. Palmer’s Shipbuilding and Iron Company’s Works at 
Jarrow a strike has been in progress for thirteen weeks against the 
adoption of a mechanical time register; and the end, unfortunately, 
does not appear near at hand. ‘ 

The North-Eastern Railway has this week started a special 
electric autocar service between Scarborough and Filey. The car 
will accommodate fifty-two persons, all one class. The company has 
also started a motor’busservice experimentally between Ripon Station 
and Studley Royal. The Electricity Committee of the Sunderland 
Corporation were taken to task a few days ago at the general 
meeting for having-given an order for a motor generator to a 
Berlin firm, but their action was confirmed by the Corporation. 
In the discussion it was stated that of late years the Committee 
had given tenders amounting to £34,680 to foreign firms which 
might have been carried out by English labour. : 

The coal trade has shown considerable improvement this week ; 
indeed, the tone has become quite optimistic again. There can 
be no doubt that orders have been given out more freely for 
steam and bunker coals. It is easy. to account for the greater 
demand for steam coals, but not for the larger sale of bunkers, 
considering the depression in the shipping industry.. The Baltic 
season is getting well advanced, and this undoubtedly is leading to 
a better demand for steam coals, best qualities of which have been 
raised to. 10s. 3d. per ton, f.o.b., while smalls are up to 4s. 
Bunkers are at 8s. 6d., f.o.b. Best foundry coke is‘at 16s. 3d., f.0.b., 
and medium at 14s, 3d., delivered at the furnaces on Teesside. The 
North-Eastern Railway Company, and other railway companies 
concerned, in the spring decided to grant a rebate during May, 
June, July, and August of 10 per cent. on the carriage of coke 
from Durham to the West Coast; it has now been decided to 
extend this concession to the end of the year. The Lambton 
Collieries Company is about to commence the sinking of a new 
colliery at Offerton, near Hylton, where coal has been found. 
Mr. William Walker, mini engineer, Saltburn, has been 
appointed manager of Messrs. Walker, Maynard and Co.’s Kelton- 
thorpe ironstone mines, near Brotton, in Cleveland. Mr. Walker 
had charge of the sinking of the pit when it was opened out many 


years ago, 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THERE has been a rather better feeling in the Scotch iron trades 
during the last week or ten days. Consumers have been purchasing 
raw iron freely, not only for immediate wants, but for delivery 
some time forward. No doubt a part of this improvement is the 
natural result of resuming work after the holidays ; but there are 
also indications that trade generally is becoming a little more 
active, 

Business has been done in Cleveland warrants from 43s. dd. to 
48s. 64d. cash, 43s. 5d. for delivery in ten days, 43s. 6d. fourteen 
days, and 43s, 7d. seventeen days, and 43s. 64d. to 43s, 9d. one 
month. The prices of Scotch and Cumberland warrants are 
nominally somewhat better, but without actual business reported. 
Scotch warrants are quoted 51s. 9d. and Cumberland hematite 
52s. 6d. per ton. 

There has been rather more doing in Scotch hematite, which is 
quoted by merchants 55s. 6d. for delivery at the West of Scotland 
steel works. 

The prices of Scotch makers’ iron have been steady to firm, and 
in several cases 6d. to 1s. higher. G.M.B. No. 1 is quoted at 
Glasgow 51s, 6d., No. 3, 48s.; Carnbroe, No. 1, 52s. 6d.; No. 3, 
49s. 64. Clyde, No. 1, 56s. 6d.; No.3, 50s. 6d.; Langloan, No. 1, 
65s.; No. 3, 54s.; Gartsherrie, No. 1, 57s.; No. 3, 51s.; Summerlee 
No. 1, 58s.; No, 3, 51s.; Coltness, No. 1, 65s.; No. 3, 55s.; 
Glengarnock at Ardrossan, No. 1, 57s.; No. 3, 50s.; Eglinton 
at Ardrossan or Troon, No, 1, 51s.; No. 3, 49s.; Dalmelli m at 
Ayr, No. 1, 51s.; No. 3, 38s.; Shotts at Leith, No. 1, 49s.; No. 3, 
52s. ; Carron at Grangemouth, No, 1, 57s. 6d.; No. 3, 51s. 6d. per 
ton. 
Since last report one furnace has been transferred from hematite 
to ordinary, and there are now 41 furnaces making ordinary, 38 
hematite, and 6 basic iron, the total of 85 thus blowing in Scotland 
comparing with 84 at this time last year. 

The shipments of pig iron from Scottish ports in the past week 
amourted to 5886 tons, compared with 5130 in the corresponding 
week of last year, showing an increase of 756 tons. The total ship- 
ments from the beginning of the year to date are 178,198 tons, 
which is 32,264 less than in the corresponding period of last year. 

There is no change in the stocks of pig iron in the public stores. 
It is believed that some additions were made a month or twoago to 
makers’ private holdings, but the output is now more fully going 
into consumption. 

The arrivals of Cleveland pig iron at Grangemouth have 
amounted to 10,965 tons, compared with 16,004 in the correspond- 
ing week, showing a decrease of 5039 tons. These imports now 
show a total decrease since the béginning of the year of 53,161 tons. 

The finished iron trade is quiet, but there is a fair amount of 
business on hand, and some improvement is expected with the 
advance of the season. 

An improving feeling is to be noted in the steel trade, the demand 
having decidedly increased for ship and boiler plates, Makers 
have had under consideration the question of prices, and will 
endeavour if possible to obtain a little more money for their pro- 
ductions. It is worthy of note that both American and German 
firms are offering considerable quantities of partly manufactured 
steel at comparatively low prices. It is not unlikely that some of 
this material may be purchased for the steelmakers, who will work 
it up into the finished product, The impression is, however, that 
business of this description cannot be relied upon as of any 
permanence, because it is thought that both Germans and 
Americans are selling the material at a sacrifice. In the mean- 
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time it may find a market in cases where makers have to fill up 
specifications rapidly. 

There is a quiet feeling in the ironfounding and engineeri 
trades, and business is very irregular among sbipbuilders an 
marine engineers. Some firms Lave good orders on their books, 
while others are practically idle. A number of fresh shipbuilding 
orders have come to hand, and it is believed that in a short time 
a will be further improvement in this important branch of the 
trade. 

Business in structural iron and steel is quiet as 
trade, and there is only a moderate shipping 
masons have been on strike in Glasgow for the past six weeks, and 
building operations are almost at a standstill. It is generally 
believed that building has been overdone, The dispute has arisen 
— to the masters deciding to reduce wages from 94d. to 9d. per 

our. 

There has been a fair business in the coal trade, but the foreign 
shipments are not quite so good. The aggregate clearances at the 
Scottish ports in the past week amounted to 248,782 tons, against 
253,518 tons in the preceding week, and 244,787 tons in the corre- 
sponding week of last year. Main coal is quoted f.o.b. at Glasgow, 
.7s. to 7s. 6d.; splint, 8s. to 8s. 34.; ell, 8s. to 8s. 9d.; and steam, 
8s. 9d. to 9s. Household coal sells at fairly steady prices. 


ards the home 
emand. The 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

A QUIET tone has prevailed of late in the steam coal trade, and 
prices remain stationary, quotations ruling for best about 14s. 
Some sales have taken place at 13s. 9d., and some best Admiralty 
coals at 14s, 3d. The holiday influences continue at work, and are 
indicated, as usual, by less animation on ’Change, at Cardiff in 
particular. . Stormy weather, too, has told its tale, and in a run 
around the district this was shown by. lessened tonnage in docks 
and increased accumulations of laden trucks on sidings. On 
Tuesday, at Barry, where sixty to seventy vessels are often seen, 
there was a marked falling off. The principal clearings this week 
have been to Port Said, France, and Genoa. 

On ’Change, Cardiff, it was remarked mid-week that orders were 
scarce, and that several of the leading collieries were in semi-idle- 
ness ; and it. was.currently reported that if no improvement set 
in after the sluggish period, for which Auzust is generally notice- 
able, some collieries will be closed down that are now turning out 
inferior coal. There is also, I regret. tof.nd, increased friction in 
many collieries on the subject of unionism. Colliers, while claim- 
ing to.be exempt from coercive action on; the part of coalowners, 
me te extend the right of private judgment to their fellow- 
workmen, and the presence of a few non-ynionists in a pit causes 
no end of ferment. At the Plymouth collieries this week a ‘‘ show 
card day” was held, to see whether any;,and .how. many, non- 
unionists were working. Mardy men continue out, and the latest 
statement made is that the Executive of the Federation is to be 
called into action to arrange matters, if possible. The Elled lock- 
out at Pontypool is ended. A curious stoppage at Blaensychan 
colliery has taken place affecting 600 men on account of a refusal to 
carry them by train. Very probably the stoppage will be only 
temporary. 

‘*Washeries” at Cardiff on a large scale are thought to be 
foreshadowed in a new industry of which rumours are now 
heard at Cardiff, but I refrain from commenting at length, 
as it is manifest that as many collieries are now washing 
their smail before sending to port, a supplemented operation prior 
to being shipped would entail outlay, and really be of no service. 
A member of a large shipping firm remarked this week, upon the 
subject of dirty filling of small coal, ‘‘that in a great many 
instances it is wilfully done by the collier, and should be corrected 
by the direct action of all the miners’ agents, so as to assist the 
colliery management.” 

Ruling prices this week, Cardiff, are as follows :—Best steam 
coal, 13s. 9d. to 14s. 3d.; seconds, 13s. 3d. to 13s. 9d.; good ordi- 
naries, 12s, 9d. to 13s.; drys, 12s. 6d. to13s ; best Monmouthshire, 
Newport shipment, 12s. 6d.; seconds, 11s. 9d. to 12s. 3d.; Eastern 
Valley, lls. to 11s. 3d.; smalls, 6s. to 6s. 6d. House coal con- 
tinues inactive, little being done, and no upward movement likely 
fora time. Quotations range from inferior at 11s. to the best at 
15s. 3d. to 15s. 6d.; No. 3 Rhondda, 13s. to 13s. 3d.; No. 2from 10s. 
At Swansea similar slackness prevails; steam is offered from 
13s. 6d., and Rhondda No.3 atsame price. Anthracite is plentiful. 
On ’Change mid-week it was stated that even rubbly culm and nuts 
were not in good demand, and bookings below ordinary times. 
Swansea exported only 47,000 tons coal last week, France and 
Italy taking the principal. Ruling anthracite prices remain much 
about the same :—Malting from 19s. 6d. to 22s.; big vein from 
lls. 6d.; red vein from 9s. 6d.; cobbles from 16s. 6d.; nuts from 
17s. 6d.; peas from 9s. 6d.; rubbly culm from 5s. 9d.; duff from 4s. 

No alteration in prices at Newport; smalls firm ; business 
normal. There, as at Cardiff, pitwood is improving, 17s. 9d. to 
18s. 3d. being the prominent quotations, with upward tendency, 
which the stormy weather is likely to strengthen. 

Patent fuel is in fair oT at all ports. Swansea last week 
despatched about 10, tons ; ey 13s. to 13s. 6d. Cardiff 
export continues. One cargo of. 2100 tons left early in the week 
for Rio Grande, prices 14s. 3d. to 14s. 6d. Coke ranges from 
14s. 6d. to 22s., according to quality. A little improvement is 
being shown, which harmonises with a better outlook in iron and 
steel. No foreign steel imports es noted the last fewdays. Mid- 
dlesbrough is continuing its imports of pig iron to Wales. There 
has been a good resumption of business at Dowlais, rails for the 
Great Western and other companies being in evidence, and a fair 
make shown of colliery light rails, billets, which are in good demand, 
and steel sleepers for foreign destinations. 

Baldwins, Limited, in the Newport district, have indicated 
animation in business by additions and enlargements at Panteg 
Steel Works, where eight new sheet mills are being erected. This 
will bring the total up to sixteen. 

In the Swansea Valley the local steel trade is showing improve- 
ment. Steel bars are in better demand, and more furnaces are 
being lit in the Morriston district. 

On’Change, Swansea, this week it was stated that the year’s pro- 
duction of pig iron so far will show a falling off, the greatest 
decrease being to America. An improvement in price recorded, 
with lesser imports on this side. At present the Siemens steel 
works are busy ; Bessemer not so brisk. Competition noticeable 
in merchant bars, iron and steel. In tin-plate the hot weather 
has lessened make. Last week 75,045 boxes came from works ; 
export limited to 48,389 boxes, present stock 132,878. | Clearances 
this week, if weather moderate, will be large. American affairs, 
rebate in wages, &c., continue to be regarded at the Welsh tin- 
plate works with interest, but it is not thought that the changes 
will enable American manufactures to compete successfully with 
this country. Far East shipments are not improving, and cannot 
= expected, though in the future Japan is likely to be a large 

uyer. 

Latest quotations on ‘Change, Swansea, are as follows :—Glasgow 
pig iron warrants, 51s. 9d.; Middlesbrough, No. 3, 43s. 7d.; Cum- 
perland, 52s. 6d.; Welsh bars, £6 to £6 2s. 6d.; sheet iron, £7 15s. 
to £7 17s. 6d.; steel sheets, £7 10s. to £7 12s. 6d.; steel rails, heavy, 
£4 10s, to £4 12s. 6d.; light, £5 10s. to £5 12s. 6d.; Bessemer 
steel bars, £4 5s.; Siemens, £4 7s. 6d. Tin-plates:—Bessemer 
steel coke, 11s. 103d. to 12s.; Siemens coke finish, 12s. to 12s, 3d.; 
ternes, 22s. 6d. to 24s.; best charcoal, 12s, 9d. to 13s.; big sheets 
for galvanising, £8 12s, to £8 15s.; finished black plates, £8 15s. to 
£8 17s. 6d. 


s. 6d. 
Block tin: £121 7s. 6d.; spelter, £22 5s.; works fully engaged. 
Copper, £57 ; lead, £12 2s. 6d. Iron ores: Rubio, 13s. 9d. 
Swansea’s import of pig iron last week amounted to 2845 tons, 
and of steel scrap only 329 tons. 
A sad colliery accident occurred this week at the Ynysddu sink- 
ing, near Risca, belonging to Messrs, Burnyeat, Brown and Co., 


by which seven men were killed by a fall of earth and seventeen 
injured. 

The Cambrian railways report an increase in the first, second, 
and third passenger returns, and the creation of new stock to be 
= in the arrangements for the amalgamation with mid-Wales 
ine. 

County-court compensation cases in the colliery district con- 
tinue to engross the Courts. T'wo cases against the Ocean Colliery 
have been decided in favour of the company, but may probably go 
to the House of Lords. The colliers sought to be exempt from the 
operations of the Miners’ Provident Society, to which they had 
been subscribing members, but were non-suited. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 

THE amount of buying done on the Silesian iron market last 
week has been but moderate, but the tone generally remains cheer- 
ful and firm. In pig iron a steady business is done, output being 
equal to consumption. Offers in scrap iron increase. 

On the malleable iron market a regular employment is secured 
for five to six weeks. The healthy tone previously reported in 
girders continues, and at the plate and sheet mills a fair number 
of fresh orders is reported to have been received during the week ; 
the contracts given out for hoops are mostly for immediate delivery. 
Rails have been in good demand, and regular occupation is secured 
for some weeks ahead. 

The accounts received from the various iron-producing districts 
in Rheinland- Westphalia differ a good deal. In iron ore a slow 
trade is done. Consumption in pig iron is sluggish, and the make 
has had to be reduced. Semi-finished steel is in fairly good request 
on home account, while export is very flat, and in finished iron and 
steel a regular if not extensive trade is done. Rails are in satis- 
factory demand, and show a tendency upwards; the Steel Con- 
vention raised the prices for light section rails M. 105 p.t. for 
Germany, and M. 97 p.t. for foreign consumption. The plate busi- 
ness has been a shade more lively than before, and sheets are in 
good call at pretty firm quotations. Several large orders in locomo- 
tives have recently been given out by the Prussian State 
Railways, and contracts for 300 more have now been placed, 
the value of the order amounting to about 20 million marks, The 
locomotives in question are to be delivered during the period from 
November of the present year till the end of March, 1905. 

German import and export in iron and iron articles was for the 
first six months of the present year as under :— 


1904. 1903, 
Tons. Tons. 
Export 1,415,901 1,830,801 
Import 181,465 138,456 
In June, 1904. In June, 1903. 
tn ee ‘te oe SRA 
Import .. Sai aay ee a 27,907 


Sales in engine fuel have been fairly satisfactory in Silesia during 
the past week. Deliveries in coal in July of the present year 
were 1,426,110 t., against 1,537,150 t. for the corresponding 

riod last year, or 54,850 t. per day, against 56,930 t. per day 
ast year, and since the beginning of the year 9,768,800t. were 
delivered, against 9,733,740t. in the corresponding period of last 
year. The rise in prices for house coal resolved upon for Septem- 
ber Ist will be about 2} pfennigs ; engine fuel remains unaltered. 
Increasing animation is felt in the Silesian coke trade. 

Shipments in coal from the Rhenish-Westphalian district to the 
Upper Rhine have further decreased, partly in consequence of low 
water and partly on account of raised freights. Also to the Lower 
Rhine a weak trade is done, but quite recently inquiries from 
Holland are reported to have increased. Gas coal is in good 
request, as the gasworks begin to cover their requirements ; 
foundry coke is also well inquired for, but the coke trade generally 
is a little bit depressed still, and stocks increase. 

Pig iron is in somewhat better request at unchanged prices on 
the Austro-Hungarian market. For manufactured iron a steady 
though rather moderate demand comes in, Girders sell pretty 
freely, and bars and hoops remain well inquired for, while the 
plate and sheet trade shows symptoms of weakness and neglect. 
Rails are quiet, and the machine industry is very poorly occupied. 

Of the Austro-Hungarian coal market nothing of special interest 
can be related, the number of orders secured being comparatively 
small. Deliveries in gas coal have increased, and coke is in good 
request, Elbe shipments in brown coal in July of the present year 
have been considerably lower than in the corresponding month last 
year. 

Activity generally has been brisk ia the iron and steel industry 
of France, and with regard to prices there is no change to report, 
the tendency being firm. 

The demand for all sorts of coal is dull in France, and the tone of 
the market was extremely quiet all through last week. Some pits 
are reported to have e concessions in price, in order to reduce 
their heavy stocks. 

The position of the Belgian iron market is anything but strong. 
Demand shows a want of briskness, and prices can only with diffi- 
culty be maintained. Both the raw and the finished iron trades 
are reported to be rather irregularly occupied, and the general tone 
lacks healthiness and strength. 

The ag te aay of the Belgian coal market, on the other 
hand, is brighter than before, house coal being in improving 
request, and engine fuel well inquired for. The position of prices 
is pretty firm and satisfactory. 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, August 10th. 

QUITE a number of pig iron contracts have been placed within a 
few days, the most talked of one being for 110,000 tons Bessemer 
pig for delivery over ten months, nning September Ist, and 
which was secured by the Bessemer Furnace Association and one 
or two other large producers, A Wheeling concern has purchased 
25,000 tons Bessemer. The General Electric is in the market; the 
McCormack Harvester Company wants 12,000 tons of special 
analyses. The Northern Pacific has ordered a dozen locomotives, 
and a number of roads are in the market for cars. Building 
material continues in active demand. There is no chance for 
activity in steel material at present, and trouble is brewing between 
oo over the cutting of prices on a big contract. 

e copper market is sagging again. The visible supply was 
134,000 tons at last count, against 167,000 tons on January Jst. 
The domestic consumption of copper is about as usual, and 
spelter are moving slowly at old prices. Coke production shows a 
slight decrease :—Foundry, 1-90 dols.; furnace, 1-35 dols. The 
official price for tin-plate is 3-25 dols. A combination of all tin- 
plate interests is spoken of. Current orders for all kinds of finished 
material is light. t week’s gold exports were 4,000,000 dols. The 
gold import this autumn will be quite large. Over one-half our 
cotton crop will be exported, and will bring a good price. All crop 
reports are favourable. The west is well supplied with funds. 
Existing business conditions are disappointing to promoters, 
money lenders, stockbrokers, and that large class which profits by 
an excess of confidence. Manufacturers are everywhere restricting 
production to actual market requirements. Prices are in con- 
sequence yielding. Raw material has declined to the lowest safe 
limit, excepting in iron and steel. There is no disposition to 
reduce labour, this year especially. There is enough disturbance 
without that incentive. The railroads continue to hold up a great 
deal of projected work, and even mining enterprise is halting, 
notwithstanding ore beds of great value are to be reached at a 





moderate outlay. 





The lesser industries, including th electric and the engineeri 
plants, as well as the machine-making foundries, are better engag, 
than the rolling mills. Coal production is retarded a little 
Serious strikes are on in Eastern Massachusetts, Chicago, ang 
elsewhere. The present conservative course will be strictly 
followed out until after the Presidential election, which will be 
decided by a narrower vote than usuai owing to the prevalence of 
discontent among certain interests. 








THE NEWPORT HARBOUR COMMISSIONERS! 
WEEKLY TRADE REPORT. 


STEAM coal market continues without change both as to demand 
and price. House coal fairly good for the time of the year, price 
unaltered. The quantity of coal shipped for the week ending 13th 
was 92,489 tons—foreign, 75,185 tons; coastwise, 17,304 tons, 
Imports for week ending 16th were:—Iron ore, 12,738 tons: 
bars,1023 tons ; pig iron, 1050 tons; pitwood, 1408 loads; deals 
and poles, 8822 loads. 

Coal:—Best steam, 12s. 6d. to 12s, 9d.; seconds, Ils, to 
lls, 6d.; house coal, best, 15s.; dock screenings, 6s. 6d. to 
7s.; colliery, small, 6s. to 6s, 6d.; smiths’ coal, 9s, Patent fuel, 
18s. 6d. to 14s. Pig iron: Scotch warrants, 52s.; Middles. 
brough No. 3, 43s. 7d., f.o.b, Cumberland cy t.  Middles. 
brough hematite, 53s. Ironore: Rubio, 13s. 6d.; ‘Tafna, 14s, 6d, 
Steel: Rails, heavy sections, £4 10s. to £4 12s, 6d.; light do, 
£5 10s. to £5 12s, 6d., f.o.b.; Bessemer steel tin-plate bars, 
£4 5s.; Siemens steel tin-plate bars, £4 7s. 6d. All delivered in 
the district, cash. Tin-plates: Bessemer steel, coke, lls. 104d, 
to 12s.; Siemens, coke finish, 12s, to. 12s, 3d. Pitwood, 17s. 6d, 
to 18s, London Exchange telegrams: Copper, £57 to £57 2s. 6d.; 
Straits tin, £121 5s. to £121 7s. 6d. Freights: Without change 
as to demand or rates. 








TRADE AND BUSINESS ANNOUNCEMENTS, 





Mr. JOSEPH SHAW STEVENSON succeeds his late father, Mr. John 
Stevenson, to the appointment as Vice-Consul for the Netherlands 
in Middlesbrough. 

Mr. C. W. Brett informs us that he has resigned the position of 
assistant secretary and manager to Messrs. Werner Motors, Limited, 
and has joined Messrs, Minerva Motors, Limited, 40, Holborn 
Viaduct, E.C, 

WE are informed that Mr. G. A. Hughes and Mr. Adolph 
Wunderlick are retiring from the Charlton Works of Messrs. Johnson 
and Phillips, after fifteen and seven years’ service respectively, 
having held the positions of works secretary and departmental 
managers. We understand they are shortly to commence business 
on their own account as electrical manufacturers. 

Messrs, EASTON AND ANDERSON, Broad Sanctuary Chambers, 
20, Tothill-street, Westminster, advise us that they have takenover 
the superheater business until recently carried on by Easton and 
Co., Limited, of London and Erith. They have also taken over 
all the drawings and patterns, and have secured the services of the 
old expert staff, so that they are in a position to continue the 
business without interruption. They inform us that for the future 
all superheaters made under either the Schmidt or the Easton 
patents will be constructed to their designs and under their super- 
vision by Messrs. John and Edward Wood, of Bolton, 








BritisH ENGINEERING VISITORS TO GERMANY.—We are asked 
to state with reference to our article under the foregoing heading, 
which appeared on page 137 of our issue of the 5th inst., that the 
giant cranes in the yards of Messrs. Beardmore, and Vickers, Sons 
and Maxim, were made and erected by the Benrather Maschinen- 
fabrik, the London office of which firm is Broad Sanctuary-chambers, 
Westminster. 


ProsecrED New INDUSTRIES AT CARDIFF,—It has been widely 
rumoured of late that new industries have been planned at Cardiff. 
One of the current statements is that these are to take the form of 
washeries on a large scale, by which the yractice of ‘‘ dirty filling 
of small coal” at collieries by the colliers will be corrected. A 
leading firm of coal shippers seen by our correspondent at Cardiff 
said this, on the face of it, appears to have no basis in fact, as most 
of the collieries have washeries of their own. Another of the 
current rumours is that a jute factory is in contemplation. It is 
fairly established that negotiations have been entered upon by 
Sir W. F. Lewis for the supply of a large quantity of water, by 
some authorities stated to S 140 millions of gallons monthly, but 
in the absence of Sir W. F. Lewis on the Continent no precise 
information can be obtained as to this, Public opinion in- 
clines to the jute scheme, and as this material is brought from 
India to Dundee, and vessels afterwards come to Cardiff to coal, 
one dock due would be saved. Reverting to the subject of 
washeries, our correspondent learns that at Port Talbot, where 
the patent fuel manufactory is being strongly developed, washeries 
upon an extensive plan are in course of being carried out by the 
Crown Patent Fuel Works; the opinion is gaining strength 
that a sinilar course may be adopted at Cardiff, where the industry 
is attaining very important dimensions, 

CANADIAN TRANS-CUNTINENTAL RAILWAY.—Canada’s first trans- 
continental railway, the Canadian Pacific, crosses the Rocky Moun- 
tains by the Kicking Horse Pass, about 180 miles north of the 
international boundary. A branch line of the same railway crosses 
the same range nearer the boundary, by the Crow’s Nest Pass, 
Further north, the Canadian Northern is pushing its main line 
across the prairie, expecting to reach Edmonton this year ; but the 
route west of that point is not yet determined. A third trans- 
continental project, the Grand Trunk Pacific, has had its surveyors 
in the field for eighteen months past, with a view to locating « 
line through the mountains, vi4 the Peace River valley, to Por‘ 
Simpson, on the Pacific coast. In regard to this last route, some 
interesting particulars are given in a speech by Senator Casgra.n, 
on June 17th last, in the Dominion Senate, comprising figures 
taken from the latest plans and estimates prepared by the company s 
engineers. These agree, in the main, with the estimates which 
had been placed before the House by the Secretary of State, on 
behalf of the Government. From these statements it is learned 
that the route as surveyed enters the mountains at a point about 
300 miles north-west of Edmonton, 1100 miles from Winnipeg. 
Following the valley of the Upper Peace River, the line runs 
westerly to a point where, by a southerly turn through the summit, 
it reaches the valley of the Skeena River. This gives a practicable 
route through the Coast Mountains, to a point from which, by some 
heavy work through a rough section, the line reaches its terminus 
at Port Simpson. The grade of the line, going westward from 
the foot-hills, does not exceed 26ft. to the mile, except at the 
summit, where it is 66ft. to the mile. West of the summit the 
— are not so favourable, and the curvature is extreme. The 

keena River runs through a narrow valley with precipitous banks, 
and curves of six degrees are necessary in places. The circuitous 
route in following this valley adds enormously to the mileage of 
the line; the measured distance through the mountains by this 
route being 766 miles, as against the original estimate of 500. This 
makes the length of the Grand Trunk Pacific main line from 
Winnipeg to Port Simpson 1866 miles—which is very slightly in 
excess of the mileage to be constructed east of Winnipeg by the 
Government, to complete the through line from the Atlantic to the 
Pacific Ocean. The estimates of cost of the mountain work vary 
from £7000 to £10,000 per mile. For the whole line, 3700 miles 
from ocean to ocean, the unofficial estimate is £8000 per mile, 
exclusive of rolling stock and terminal expenditures. This does 
not include branch lines, estimated at 2000 miles, of which only a 





small fraction has been surveyed, 
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LAUNCHES AND TRIAL TRIPS. 


AMARYLLIS, steel screw steamer ; built by, the 
Tyne Iron Shipbuilding Company, Limited ; to 
the order of, the Stag Line, Limited ; dimensions, 
350ft., 48ft., and 28ft. 54in., moulded ; engines, 
triple-expansion, 244in., 4lin. by 68in. by 48in. 
stroke, pressure 180 Ib, ; constructed by, the North- 
Eastern Marine Engineering Company, Limited ; 
trial trip, August 3rd ; 12 knots, 

CONCORDIA, steel screw cargo steamship ; built 
hy Messrs. the Laxevaags Engineering and Ship- 
building Company, Bergen;dimensions, 203ft. 7in., 
30ft., 13ft. 3in.; to carry about 1000 tons ; engines, 
triple-expansion, 14in., 234in., and 38in. diameter 
by 27in, stroke, pressure 175 lb.; constructed by, 
the Laxevaags Engineering and Shipbuilding 
(ompany, Bergen ; trial trip, August 4th, 

RICHARD, steel screw steamer; built by, 
Messrs. Craig, Taylor and Co.; to the order of, 
Messrs, Van Ysselsteyn and Co., Antwerp; 
dimensions, 291ft. by 38ft. by 20ft. 74in.; engines, 
triple-expansion, 19in., 3lin., 5lin. by 33in., 

ressure 180 lo.; constructed by, North-Eastern 
Marine Engineering Company ; during the trial 
everything worked with the greatest smoothness, 
and a mean speed of 11 knots was obtained ; trial 
trip, August 8th. 

CERNE, twin-screw hopper dredger ; built by, 
Messrs. Fleming and Ferguson, Limited ; to the 
order of, the Government ; the Cerne has been 
constructed to the design of Messrs. Coode, Son 
and Mathews, London, and is for the new harbour 
works, Port Louis, Mauritius. She is designed 
to discharge the dredged materials either into her 
own hoppers or into barges alongside, and is 
adapted to cut her own flotation. Her trials were 
in every way satisfactory ; trial trip, August 8th. 

STEEL floating dock; built by, Messrs. Swan, 
Hunter and Wigham Richardson, Limited; to 
the order of, The Compagnie Universelle du 
Canal Maritime deSuez; dimensions, 295ft. 34in. 
by 85ft. Ohin. by 34ft. 3in.; launch, August 
llth. 

MAGELLAN, built by Messrs. The Société 
Anonyme des Chantiers et Ateliers ; to the order 
of, Messrs. Ant. Dom. Bordes et Fils, Paris ; 
dimensions, 397ft. by 50ft. 6in. by 32ft. 3in.; 
engines, triple-expansion, 28in., 45in., and 76in. 
by 5lin. stroke, pressure 1801b.; constructed by, 
the builders ; launch, August 11th. 

HarcaLo, steel screw steamer; built by, 
Messrs, Furness, Withy and Co., Limited, 
Hartlepool ; to the order of, Messrs. J. and C. 
Harrison, Limited, 66, Mark-lane, London, E.C.; 
dimensions, 335ft. long; engines, triple-expan- 
sion, 23in., 40in., 65in. by 42in. stroke, pressure 
2001b.; constructed by, Messrs. Richardsons, 
Westgarth and Co., Hartlepool ; launch, August 
11th. 

RUNSWICK, steel screw steamer; built by, 
Messrs, Wm. Gray and Co., Limited, West Hartle 

ool ; to the order of, the London and Northern 
Steamship Company, Limited ; dimensions, 351ft. 
by 49ft. by 24ft. 6in. ; engines, triple-expansion, 
24in., 38in., and 64in. by 42in. stroke, pressure 
180lb.; constructed by, the builders ; trial trip, 
August 12th. 

KHARGPUR, paddle steamer; built by, Flan- 
nery, Baggallay, and Johnson ; to the order of, 
Bengal Nagpur Railway Company ; engines, 2000 
indicated horse-power ; launch, August 13th. 

CARPENTARIA, steel screw steamer ; built by, 
Sir Raylton Dixon and Co., Middlesbrough ; to 
the order of, The Gulf Line, Limited, London ; 
dimensions, 450ft. by 53ft. by 40ft. 74in.; engines, 
triple-expansion, 32in., 53in., and 88in. by 54in. 
stroke, pressure 180 !b.; constructed by, Messrs. 
Richardsons, Westgarth and Co., Limited ; 
launch, August 13th. 

LADYKIRK, screw steamer; built by, Messrs, 
Northumberland Shipbuilding Company, Limited ; 
to the order of, Messrs. John Cory and Sons, 
Limited, Cardiff ; dimensions, 305ft. by 46ft. by 
21ft. 74in.; engines, trirle-expansion, 22in. and 
36in. and 60in., by 39in. stroke, pressure 160 ]b.; 
constructed by, Messrs. Richardsons, Westgarth 
— Co., Limited, Sunderland ; launch, August 
5th, 

JUVERNA ; built by, the Garston Graving Dock 
and Shipbuilding Company, Limited, Liverpool ; 
to the order of, Mr. Hugh Flinn, Liverpool ; 
dimensions, 136ft. by 23ft. by 10ft. 9in.; engines, 
triple-expansion, 13in., 2Qin., 34in. by 24in. 
stroke, pressure 1601b.; constructed by, Messrs. 
McKie and Baxter, Copland Works, Govan ; trial 
trip, August 13th. 

STorK ; built by, Messrs, Ropner and Son, 
Stockton-on-Tees ; to the order of, Messrs. The 
Central Steam Navigation Company, Limited, 
London ; dimensions, 281ft. 6in. long ; to carry, 
2740 tons deadweight ; engines, triple-expansion, 
22in., 35in., and 59in. by 39in. stroke, pressure 
170 1Ib.; constructed by, Messrs. Richardsons, 
Westgarth and Co., Limited ; trial trip, August 
13th, 124 knots. 











CATALOGUES. 


NaTIONAL ExpLostves Company, Limited, 
London.—A small card relating to Bell’s patent 
for an improved method of moulding and pressing 
gun-cotton. 

W. AND F, Dixon AND Co.—Two pamphlets, 
one giving details of their ‘‘ Alexandra ” injectors 
and ejectors, and the other has reference to the 
Buffalo raw hide silent gears, 

UniTED States METALLIC PackINa CoMPANY, 
Limited.—A very compact 21 years calendar 
made of aluminium, the design novel, and the 
method of manipulation extremely simple. 

J. HOPKINSON AND Co., Limited. A very neat 
catalogue showing all kinds of safety valves,— 

Hopkinson’s Compound Safety Valve "is particu- 
larly interesting ; a full description of it is given. 

YORKSHIRE MACHINE TOOL AND ENGINEERING 
Works, Liversedge.—A neat catalogue illustrat- 
ing the different types of lathes, planing, drilling, 
milling and slotting machines manufactured by 
this firm, 

N EWTON MACHINE Toot Works, Philadelphia. 
—A concise catalogue of the cold saw eutting-off 





machines made by this company. Italso contains 
illustrations of other machines manufactured by 
the same firm. 

THE British Uralite Company, Limited.— 
Catalogue showing designs for decorated ceilings 
which can be worked out either with plain uralite 
pi or with hardwood mouldings. All roofs 
made of uralite are fireproof, 

ALLEY AND MCLELLAN, Limited.—A pamphlet 
of steam valves and fittings, also showing how 
their standard valves can be adapted to special 
circumstances. It also shows a neat patent lock- 
fast lever safety valve for pressures up to 200 lb. 

WALLACH BrorHers. A catalogue containing 
information and prices of their labour-saving 
appliances..-There are several interesting items 
in thiscatalogue, amongst which may be mentioned 
the W.B. portable heatersand painting machines, 

SNOWDON, SONS AND Co,, Limited.—A cata- 
logue relating to asbestos non-conducting com- 
positions for covering boilers, steam pipes, &c., 
Professor Beare has made a series of tests for the 
firm, and the results he obtained are very satis- 
factory. 

JoHN Davis AND Son, Limited, Derby.—A 
catalogue relating to the Jeffrey Manufacturing 
Company’s coal cutters and electric locomotives 
for colliery work generally; it gives a good 
description of the machinery covered, and is a 
very neat catalogue. 

FreD. J. Down.— Two sheets showing guy 
anchors forstaying poles, iron chimneys, tents, &c. 
The screw anchors are made in six sizes from 34in. 
to 12in. in diameter, holding stresses from 5 to 60 
tons respectively. They screw in at any angle, 
and all digging, filling and tamping is avoided. 

THE Knowles Steam Pump Works, New York 
A leaflet with reference to their ‘‘ Express” 
pump.—This pump is of the reciprocating type, 
and is directly connected to an electric motor 
without gears or belts. In a test, the details of 
which are given, this pump showed an efficiency 
of 93 per cent. 

Henry R, WortHINcTon, New York.—A pam- 
phlet containing a description of a steam-hydraulic 
accumulator which consists of an ordinary steam 
cylinder combined with a ram cylinder similar to 
that of a weighted hydraulic accumulator; it is 
applicable to all purposes requiring the storage 
of water under pressure. 

FERRANTI, IimiTeD. Catalogues Nos, 4, 5 and 
6, containing descriptions of current transformers, 
alternating current switchboard, integrating watt 
meters, and potential transformers. The latter 
are made in standard sizes up to 30,000 volts, and 
the current transformers are also made in stand- 
ard sizes up to 2500 ampéres and 30,000 volts. 

THE GENERAL Evectric Company, Limited.— 
A pamphlet describing the ‘‘S S”—or Secret 
Service—system of intercommunication  tele- 
phones ; the company has madean entirely new 
instrument by which absolute seerécy, itis claimed, 
can be maintained while two people are communi- 
cating ; it also precludes all chances of tapping. 


PULSOMETER ENGINEERING CoMPANY. A small 
catalogue of some of the machinery built by this 


firm.—The ‘‘ Karoome”” compound steam pump- 
ing engine for boiler feed is worth mentioning, 
and the ice-making and cooling plant is also worthy 
of notice ; the company claims that one of the 
smallest machines is capable of making 10 ewt. of 
ice per 24 hours, 

ALFRED GRAHAM ‘AND Co., London.—This 
catalogue contains full details of ships’ telephones, 
bells, indicators, switches, &c., special attention 
being called to the “Pillar” telephone, which is 
a neat design suitable for erection on the fore- 
castle, navigating bridge, or docking bridges of 
naval and mercantile vessels. A great variety of 
telephone instruments is made by this firm, 





THE PATENT JOURNAL. 


Condensed from “ The Illustrated Official Journal 
of Patents.” 


Application for Letters Patent. 


4@ When inventions have been ‘‘ communicated ” the 
name and address of the communicating party are 
printed in italics. 


Srd August, 1904. 


16,992. SuLpHuURING of Hops, J. L. Baker and A. R. 
Ling, London. 

16,993. Liquor for Preventinc the Formation of 

ust, G. J. C. Marie and Baron de Liebhaber, 

London. 

16,994. Srgam Generators, W. R. Wills, Sheffield. 

16,995. Hat-prin, J. Ambler, London. 

16,996. ManuracturE of Cyan Derivatives of Pyri- 
miping, E. Merck, London. 

16,997. Winpinc Macurnes for Yarns, G. W. Foster, 
London. 

16,998. RecuLaTors for F.urps, A. Kleinfeldt, London. 

16,999. GuLLies, A. Woodhouse, London. 

17,000. E.ecrro-maGneTic Retays, E. Tyer, F. T. 
Hollins, and F. W. Leake, London. 

7,001. Pocket.xnire, E. Schneider, London. 

17,002. Divine Apparatus, O. Suhrbier, London. 

17,003. Propuction of Pyrmipine Derivatives, H. 
E. Newton.—(The Farbenfabriken vormals Friedrich 
Bayer and Co., Germany.) 

17,004. Sev.inc Macuings, H. H. Lake.—(The National 
Machine Company, United States.) 

17,005. CUFF-IRONING Macuing, E. Jackson, London. 


17,006. Vatve for Pweumatic ‘Tires, P. Rupp, 
London. 
17,007. Hammocks for usz on SHIPBOARD, H. W. Grove, 


Liverpool. 

17,008. Cans, J. W. Stanham, London. 

17,009. PHotocrapHic Repropuctions, H. H. Lake.— 
(J. Jacobson, United States. 

17,010. ExTractine Gotp from Orgs, R. C. Wild, 

London. 

17,011. Votrarc Catt or ELement, P. Delafon, 
London. 

17,012, Macuines for OPERATING on WE Ts of Boots, 
A. J. Boult.—(United Shoe Manufacturing Company, 
United States.) 

17,013. Vessets for the Transport of TorPEDO Boats, 
O. H. Pollak.—(J. and E. Baquesne, France.) 

17,014. WuExxs, R. H. Bowen, London. 

17,015. InpIA-RUBBER TiLEs for Fioorinas, C. H. 
Gray, London. 

17,016. Execrric Motor Conrrot Systems, The 

ritish Thomson-Houston Company, Limited.— 
(The General Electric Company, United States.) 

17,017. Exxectric Motor Conrrot Systems, The 
British Thomson-Houston Company, Limited.— 
(The General Blectric Company, United States.) 

17,018, Etxecrro-pNguMATic ConTrot Systems, The 





British Thomson-Houston Company, Limited.— 
(The General Electric Company, United States.) 

17,019. ALTERNATING CuRRENT Motors, The British 
Thomson-Houston Company, Limited.—(The General 
Electric Company, United States.) 

17,020. Emeroency Devices for Brake Systems, The 
British Thomson-Houston Company, Limited. — 
(The General Blectrie Company, United States.) 

17,021. ELtecrric Motor Controt Systems, The British 
Thomson-Houston Company, Limited.—(The General 
Electric Company, United States.) 

17,022. Exectric Meters, The British Thomson- 
Houston Company, Limited.—(The General Electric 
Company, United States.) 

17,023. Exectric Switcues, The British Thomson- 
Houston Company, Limited.—(The General Electric 
Company, United States.) 

17.024. E_rorric ConTRoLiers for Evectric Crrcuits, 
The British Thomson-Houston Company, Limited. 
—(The General Electric Company, United States ) 

7,025. Brake Briocks for RatLway Venicies, R. 
Haddan.—(U. Lachaud, —~——.) 

17,026, Securtinoc Breecuinc Srraps to SHarts of 
Venicurs, G. T. Adam, London. 

17.027. Waier Meters, H. Stern, London. 

~o Motor Cars, H. V. Weyde and B. J. Bonnell, 


mdon. 
17,029. TRottzyY Ware. Guarps for ELectric TRAM- 
wavs, R. Shaw. London. 
17,080. Exastic VeHicce Tires, E. Duerr, London. 
17,031. Manuracture of Sotpger for ALumINiuM, F. 
Jackman, J. M. Woodcock, and J. Ledgard, London. 
17,032. NON-REFILLABLE Botrizes, W. B. Hargan, 


mdon. 

17,083. Knittrnc Macutnes, A. F. Longdon and W. 
Forman, London. 

17,034. Toois for HorTIcULTURAL Purposss,R. H. Pott, 
London. 

17,085. Catcucator Row for MULTIPLICATION and 
Division, G. A. Bahmann, London. 

17,036. PxHotocrapaic Repvuctions, H. H. Lake.— 
(J. Jacobson, United States.) 

17,087. Werr RepLenisHinc MecuanisoM for Looms, F. 
O'Donnell and 8. A. Brown. London. 

17,038. PREPARING MgraLLic Mrxturgs, C.A. Meadows, 
London. 

17,089. OvernEeaD Raiiways, G. Barker, London. 

17,040. CaALENDERING, A. A. Whitley, G. Bentley, and 
J. Nuttall, London. 

17,041. Supports for TeLecRAPH WirEy, 8S. Garlake.— 
(W. R. Portingale and H. W. Godwin, Cape Colony.) 
17,042. Preventinc Dap Points in Enorngs, E. J. 

Warmington, London. 
7,048. E.ectric Beis, 8. A. Bhisey, London. 
17,044. Wrincinc Macuines, A. C. and J. C. Manifold, 
London. 
17,045. VENTILATING APpaRaTus, A. Hendel, London. 


4th August, 1904, 


Me E.xectric Traction for RatLways, A. Marshall, 

ondon. 

17,047. GovERNING ARRANGEMENTS of INTERNAL Com- 
BUSTION ENGINES, F. W. Lanchester, Birmingham. 
17,048. VaLves of Or, Motor Encings, F. W. Lanches- 

ter, Birmingham. 

17,049. Mountinec Drivine Gear of Power PROPELLED 
Roap Veunicies, F. W. Lanchester, Birmingham. 
17,050. Mawuracture of CeLLULose into Fitms, E. 
Bailey and W. H. H. Casson, Headingley, Leeds. 
17,051. ToumpBLer Switcues, G. Sperryn and W. H. 

Wood, Birmingham. 

17,052. Bucket Conveyors for Transportine CoAL, 
R. Dempster and Sons, Limited, and J. W. Broad- 
head, Halifax. 

17,058. Butiet for Paper Tarerts, L. Jeffries, Bir- 
mingham. 

17,054. St gaa for Motor Cars, M. Taylor, 


urgh. 
17,055. Dav Gas Merer Vatves, J. H. Dickson, 


Glasgow. 

17,056. Toot Grinpinc Macuinges, J. W. Porter and 
Luke and Spencer, Limited, Manchester. 

17,057. Fack Grinpinc WHEELS, Luke and Spencer, 
Limited, and E. Turner, Manchester. 

17,058 Opgratine Points of ELEcTRIC Tramways, W. 
R. Evans, Manchester. 

17,059. ELECTRO-MAGNETIC CoNTROLLING Device, H. 
M. Darrah and L. A. Hackett, Manchester. 

17,060. PLayinc Carp Hoipgrs, C. H. Yarington and 
G. H. Alexander, Birmingham. 

17,061. Ianrrion of Orn Motor Enerngs, F. W. Lan- 
chester, Edgbaston, Birmingham. 

17,062. Unprrcut Recesses in Bricks, T., H. T., and 
J. Arrowsmith, Longport, Stoke-on-Trent. 

7,063. Lirts, J. Ansell, Erith, Kent. 

17,064. Fastener, M. Hartnell, London. 

17,065. Fotp1nc Pepats, T. Danquardand D. I. Twit- 
chell, Glasgow. 

17,066. Composition for ADHERENCE of TiLEs, G. B. 
Godson, London. 

17,067. MECHANICALLY-OPERATIVE PIANOs, T. Danquard, 
Glasgow, 

17,068, Hypravtic Provine Heap for Testinc Tuses, 
W. H. Davies, Wednesbury, Staffs. 

17,069. Resonance CHAMBER for PuriFyInG Sounp, 
W. Benson, Manchester. 

17,070. Macgings for Hack.ino Fax, G. C. G. Young 
and M. Wi Manchest :r. 

17,071. Fusrece Pivas for Steam Generators, E. G. 
Hiller, Manchester. 

17,072. Tempies for Weavinc Looms, The British 
Northrop Loom Company, Limited.—(The Northrop 
Loom Company, United States.) 

17,073. Manuracturinc Hoitow GLass-waRE, W. 
Schutz, Dresden A 8, Germany. 

17,074. Outsipg Sats of Cars, W. 8. Shepherd, 

lasgow. 

17,075. WasHine Botttes, J. B. and D. Farquharson, 
and W. D. Milne, Glasgow. 

17,076. VARIABLE Spgep Gear for Motor Cars, W. J. 
Thomson, London, 

17,077. Cigar HoLpER ATTACHMENT, J. H. Holdsworth, 
London. 

17,078. Pygumatic Ark WARNING Foot WaHisTLE, J. 
Cairns, Bangor, Co. Down. 

17,079. Macuinges for Harvestinc Potatoss, R. 8. 
Baxter and D. Wilson, ae og | Ferry, N. B. 

17,080. Macnetic Compagses, A. E. Morrall, Brighton. 

17,081, Apparatus for StgaM Pirgs, J. Geerken, Berlin, 
Germany. 

“ WasHInc Macuings, W. L. Bradford, Man- 
chester. 

17,083. Launpry Irons, J. Sherwin and J. R. Adams, 
Manchester. 

17,084. AuromoBILEs, E. R. Hewitt, Manchester. 

17,085. Brake for Rartway Cars, J. Egetz and J. W. 
Salzberger, Berlin, Germany. 

17,086. HorsesHoxrs, A. Garner, Manchester. 

17,087. Waist Bann, E. J. Woodbridge, London. 

17,088. Sawinc Macuinges, E. and H. Firth and T. 
Heath, London. 

17,089. Process of Retrine Fax, L. Legrand and C. 
Vansteenkiste, London. 

17,090. Winpow-cLEANING Apparatus, G. L. Cumber- 
jand, London. 

— Gotr Cius Hanp.gs, F. M. Savory, Cirencester, 

os. 


17,092. PREPAYMENT WaTTMETERS, F. Walker, London. 

17,093. HgermEtTicaLLy CLosine Borries, A. P. L. 
Valette, London. 

17,094. CLorags Brusugs, A. Thiemt, London. 

17,095. MaNuracTurRE of Mrerat Pipx Jornts, H. Jones, 


don. ‘ 

17,096. TuBinc for Cyctze Brakess, F. G. Heath and 
The Heath Hydraulic Brake Company, Limited, 
Birmingham. 

17,097. Furnacss, W. R. Wills, Sheffield. 

17,098, Furnaces, W. R. Wills, Sheffield. 

17,099. Pranorortgs, J. A. Murdoch, London. 

17,100. INCANDESCENT Gas Burners, J. Collins, 
London. 

17,101, Brake Controt SysteMs, The British Thomson- 





Houston Company, Limited.—({The General Electric 
Company, United States.) 

17,102, Ais Brake Systems, The British Thomson- 
Houston Company, Limited.—(The General Electric 
Company, United States.) 

17,108. Conrro.iine Suppiy of Cootinc Water, M. 
W. Ward, London. 

17.104. Smoke-consuminc Apparatus, C. J. Roux, 

mdon. 

17,105. Doverartinc Winpow SasHes, N. 
Kingston-on-Thames. 

17,106. CioarnuTTe Wraprinc Macuings, P. A. Newtor. 
HE. Schiirmann, Germany.) 

17,107. Brackets for BooxsHEe.ves, F. A. Sadler, 
London. 

17.108. Swatu ToRNER and Winprower, W. E. Martin, 
London, 

17 109. Rorary Enoinegs, I. F. Parmenter. London. 

17,110. Door Fasteners, R. L. Forbes and D. Duncan, 
London. 

17,111. Forpine Bepstgaps, R. L. Forbes and D, 
Dunean, London. 

17,112. Apparatus for RecuLatina Actions of ATMo- 
SPHERIC BRaKEs, Siemens and Halske Aktien-Gesell- 
schaft, London. 

17.118. Mitts for Rottisc Tuses, M. Mannesmann, 
London. 

17,114. Generators for Motor Veuicies, L. and M. 
Friedmann and R. Knoller, London. 

17,115. Apparatus for Dryinc Hops, C. T. E. Lascelles, 


Barrett, 


London. 
17,116. Mgans for CLosinc Faw Licuts, W. Eckstein, 
mdon. 
17,117. Provipine Wrovucat Iron Bopres with Cast 
Mera Livinos, P. Schtitze, London. 
17,118. Fasreninas for Foorwear Gioves, M. Griiner, 


London. 
17,119. Improvep TorNInGc Toots, E. Rademacher, 
17,120. , Track Systems, W. R. Thurston, 
17,121. ,_ of Mzrats, 8. O. Cowper-Coles, 
17,122. eeCvncen, J. Wilson.—(E. Greybrooke, United 
17,133. "anni Banps, T. Sumsion and H. Pentony, 


on. 
17,124. Corr Apsustgrs or Hoipers, J. D. Davies, 
iverpoo 
17,125. Santrary System for Towns, A., J., and L. 
Chappée, London. 
17,126. Stampinc Macuings, C. A. Jensen.—(N. A. Krag, 
Norway.) 


17,127. MawTie Lamps, W. Maaske and O. Kwilecki, 
mdon. 
17,128. Lirrinc Jack for Raisinc TRamcars, J. Frey, 
London. 
17,129. Specracies, R. Schulz, London. 


5th August, 1904. 


17,130. Cowract Breaker for Gas Enoines, H. F. 
Rogers and F. E. Brown, Birmingham. 

17,131. Froorines, A. J. Liversedge, London. 

17,132. Rotter Motion for Venicies, J. Warburton, 
Manchester. 

17,138. InreRNaL Combustion Enorngs, G. A. E. 
Roberts, Twyford, near Winchester. 

17,184. WaTeR-cLosets, J. Shanks, Glasgow. 

17,135. Heex Paps for Boots and Suozs, G. L. Scott, 
Manchester. 

17,136. Curonocrapus, D. Owen, London. 

17,187. Macuigs for Roastinc Correr Beans, 8. 
Cranston, Glasgow. 

eS Sprinc Burrers for Looms, D. Murray, 

ali 


ax. 
17,139. Wrepows for VENTILATING PuRPosEs, W. 
Haworth, Halifax. 
17,140. Covertne a Live Execrric Rar, L. Parkin, 
m: n-on-Tyne. 
7.141. Garpen Sertina Pras, C. Walker, King’s 
Heath, near Birmingham. 
17,142. FunwEs for Pourrne Liqus, P. A. Bourgogne, 
Newcastle-on-Tyne. 
17,143. CLippeR SpapDE Treaps, C. Walker, King’s 
Heath, near Birmingham. 
17,144. Hgatinc Hor Water Corts, 8. Wigglesworth, 
i m, near Preston, Lancs. 
17,145. Moron Carn Wuexts, J. F. Pease and E, 
Schumacher, Stockton-on-Tees. 
17,146. Mecuanism for CarpiInc Enoings, J. L. Rush- 
ton, Manchester. 
17,147. SPaARKING Piuc Tester, G. H. Woods, Black- 


urn. 

17,148. PuysicaL Exercisinc Apparatus, E. Alexan- 
der, Liverpool. 

17,149. Kgy-opentnc Cans, C. L. Tweedale, Weston, 
near Otley, Yor! 

17,150. ManuracturE of Titzs, M. A. Mountford, 
Manchester. 

17,151. Borris Stoppers, H. Marles, London. 

17,152. DRAWING ARTIFICIAL SILK, F. W. Howorth.— 
(Société Francaise de la Vescose, France.) 

17,153. ARMOUR PIERCING ProvecTILEs, P. M. Justice. 
—(The Bethlehem Steel Company, United States.) 
7,154. Gun Sicuts, P. M. Justice.—(The Bethlehem 
Steel Company, United States ) 

17,155. ParotocrapHic Cameras, H. E. Hickox, 
London. 

17,156. StzaM.cook1ne Apparatus, T. Puls, A. Hiib- 
ner, and W. Beckmann, London. 

17,157. Music Cup, H. Godfrey, London. 

17,158. Sprsntnc Muues, A. Sugden and A. Clayton, 
jun., London. 

17,159. Frre-cratss, J. J. Cartwright, Birmingham. 

17,160. CHain for SuspenpINc ELecrrouiers, C. I. 
Clements, Birmingham, 

17,161. Rest for Cycies, G. F. Phillips, London. 

17,162. TELEPHONE TRANSMITTERS, E. G. Craven, 
London. 

17,168. Supptyinc Exastic Fiurp, A. H. Cowan, 

London. 

164. FLEXIBLE Feep Rouiers, A. Bates and The 

British United Shoe Machinery Company, Limited, 
London. 

17,165. IncanpEsceNT Gas Burners, E. Wood, 


London. 
17,166. Vapour E.ectric Apparatus, 8. E. Flichtner, 
Loudon. 
17,167. Contact Breakers, A. P. L. Boulanger and G. 
H. Smith, London. 
17,168. InLuMInaTING System, G. L. Hogan and L. D. 
Tandy, London. 
17,169. Sarety Fasrentnc for Articigs, A. H. 
Catherwood, London. 
17,170. TrovusEr StaxetcHEr, J. J. Child, London. 
17,171. Motor Roap Vexicugs, W. H. Kitto and A. G. 
Seaman, London. 
7,172. INTERNAL ComBusTIon Enornes, H. Kitto, 


17 


London. 
17,173 Reparrine the Ponts of SHutrigs, L. Colson, 
mdon. 
17,174. JacguaRp Upricuts, H. Mackintosh, Liver- 
pool. 
17,175. Giass-oussEs for Forcina Sexps, J. A. Cross, 


Live 1. 

17,176. Exectric Arc Lamps, G. Peritz, Liverpool. 

17,177. Corron-pickinc Macuing, J. S. Murdoch, 
London. 

17,178. Lockine Rartway Caair Keys, T. A. Heath- 
cote, London. : 

17,179. ENGINES, ~_— and Shuttleworth, Limited, 
and W. Whinney, London. 

17,180. Hot-air Enorgs, F. Stolze, London. 

17 a, Device for ExtincuisHine Gas, J. F. Testor, 

mdon. 

17,182. Macnings for Dressinc Sirk Waste, P. 
B and C. Schleicher, London. 

17,188. ATTACHMENTS for Org Frerpers, R. W. James. 
—(C. F. Strauss, Western Australia.) 

17,184. Mrans for Crostna Doors, &c., W. A. Hildyard 
and A. B. Drummond, London. 

17,185. CLEANING PRInTERS’ Rotiers, A. J. Boult.— 
(S. Crump, United States.) 
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17,186. Brusues, 8S. Abraham, London. 

17,187. Nameg-PLatss, J. Ide, London.} 

17,188. CaBLe Brakes for VegLocipgepgs, Rudge- 
Whitworth, Limited, and J. V. h, London. 

17,189. CiurcH Mecnanism, Rudge - Whitworth, 
limited, and J. V. Pugh, London. 

17,190. Manuracturer of E.ecrric Giow Lamps, E. 
A. Gimingham, London. 

17,191. Manuracrure of E:ectric Grow Lamps, 0. 
Imray.—(A. de Madaillan, France.) 

17,192. New PuotTocrapHic Process, L. Strasser, 


on. 

17,198. Roap Motor Veuicigs, J. Donovan aud E, G, 
m, London. 

17,194. Lip Hotes of Fue. Economiser Boxsgs, E. 
reen, London. 

17,195. Construction of Botries, G. 8. M. Elliot, 


ndon. 
17,196. Puares for Execrric AccumuLators, G. 
Schauli and G. Petrides, London. 
17,197. Laprgs’ Wrist Baas, R. A. Woolnough, 


London. 
17,198. Retrer and Intaciio Printina, E. Mertens, 

ndon. 
17,199. Unrrorm Coatine of CyLinpgrs, E. Mertens, 

London. 
W. Thiem and M, Tiwe, 


7,200. CARBURETTER, 
ndon. 
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7,201. Euecrric Rartways, A. E. Hardaker, Eccles, 
Lancs. 

17,202. Writine Apparatus for the Buinp, A. Wayne, 
Birmingham. 

17,203. Automatic Stot Macuing, C. J. Jacobs, St. 
Helens, Isle of Wight. 

— URING CANDLEs in CaNDLusTICKS, A. Kirby, 


0) 
17,205. PortaBLe Boat Moror, C. Tuckfield and W. 
G. de F. Garland, East Molesey, Surrey. 
17,206. Garr-Hook for FisHerMey, J. Henderson, 


lasgow. 

17,207. Trottgy Putieys for Evecrric Rartways, A. 
Welsh, Glasgow. 

17,208. GotF Baus, P. Cruickshank, Glasguw. 

17,209. Exrractinc Mgtats from Orgs, W. Hunt.— 
(W. D. Williamson, New South Wales.) 

17,210. Construction of Teapots, J. Webster, A. G. 
Jones, and D. Lingard, Stoke-on-Trent. 

7,211. TyPz usepD in Fupcr Boxers for CYLINDER 
Printinc Macuines, R. Allen and F. Garside, Man- 
chester. 

17,212. Garment Fasteners, H. Hulton, Manchester. 

17,213. Printine TexTice Fasrics, H. and T. Tetlow, 
Manchester. 

17,214. Winpows, J. A. Logan, Manchester. 

17,215. Gas Frttines, W. D. Helps and J. M. Green- 


wood, Leeds, 
17,216. Vatve for Pneumatic Trrgs, E. Kudell, 


ce. 

17,217. Lupricatinc Ort, C. P. Walker and F. C. 
Hartley, Bradford. 

17,218. aktno Soap, H. J., M. R., and H. H. Arm- 
strong, Preston, Lancs. 

—_, Maxine Matar Gritt Work, J. D. O’Brien, 

mdon, 

17 220. MonopHase Motors, Union Elektricitiits- 
Gesellschaft in liquidation, London. 

17,221. Evastic UID ‘URBINES, The Warwick 
} i pa Company, Limited.—(C. G. Curtis, United 

tates. 
7,222. ManuracturRE of Foor Ciots, F. Walton, 


ndon, 
17,223. StanaLiinc Device for Rartways, A. Beer, 


mdon. 

17,224. Om Separator for Rotary FRiIGoRIFIc 
Apparatvs, M, Audiffren, London. 

17,225. Bri Fiugs, M. 8. Higgs, London. 

17,226. Mgans for SuspenpiIne Keys, W. T. Coltman, 


zondon. 
17,227. Device for Hanernc Dressss, L. M. Frank, 


ve 

17,228. BNACE Grates, F. Schriter, Liv 1. 

17,229. Frurerine Funngzs, W. P. Warren. mdon. 

17,230. MANUFACTURE of EARTHENWARE, J. H. Fleming, 
London. 

17,231, Coattne IRon with other Mera, E. L. Davies 
and W. G. Clark, London. 

17,232, ImpaRTING LusTRE to CELLULOID, W. Homburger, 
London. 

17,233. Preumatic TYRE InrLators, Dover, Limited, 
and H. W. Dover, London. 

17,234. Spezp Gear for Motors, C. V. Boys and W. 
Williams, London. 

17,285. ManuractuRE of Ceramic Propucts, C. Robin, 
London. 

17,236. ELecrric TRANSMISSION Po.Es, J. L. Weller, 
London. 

17,287. Commopgs, T. J. Shaw, London. 

17,238. Pianororts Actions, G. Gadebusch, London. 

17,239. Fittine Topacco in Paper Tursgs, J. Aivazand 
H. Kurkiewicz, London. 

17,240. DygIxc Yarn, L. Destrée and A. Wiescher, 


J. M. Gledhill, 


mdon. 
17,42. Frxisnuinc Prece Goons, P. Krais and The 
Bradford Dyers’ Association, Limited, London. 
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17,248. Fasprers for Exectric Cars, F. R. Keith, 
Boston, Massachusetts, U.S.A. 

17,244. PHorocRaPHic DeveLoPine Apparatus, J. W. 

eek, London. 

17,245. Sprinc Cire Cuzck and Tare Measure, S. G. 
Sutton, Gloucester. 

17,246. RoapD SPRINKLER for WatTeRcarts, R. Wads- 

worth, Halifax, Yorks. 

17,247. Gas Fug, T. D. Kelly, W. J. Billington, and 
W. R. Weir, Southend-on-Sea. 

17,248. AccuMULaTorS, J. Byrom, Liverpool. 

17,249. Stopper for Srzam Borer Tusss, A. K. Buth- 
lay, Lerwick. 

17,250. Name Prates, W. and W. A. Bradley, Man- 
chester. 

7,251. GRinpING Macuings, C. Walmsley and Co., 
Limited, and C. Walmsley, Manchester. 

17,252. DousBig-actine Piston Pump, C. Walmsley and 
Co., Limited, and C. Walmsley, Manchester. 

17,253. Winpow Sas Fastenines, H. Salter, London. 

17,254. Pwromatic Puncture Sgars, T. Shepherd, 


Birmingham. 

17,255. Rue, J. Epshtine, Manchester. 

17,256. AvUTOMaTIC ACETYLENE Gas GENERATOR and 
Poririzk, M. and J. H. Hill, Trimdon Colliery, 
R.8.0., Co. Durham. 

17,257. AUTOMATICALLY SIGNALLING Depru of WaTER 
at Harsours, M. Boyd, Irvine, Ayr, N.B. 

17,258. VENTILATING, R. T. Kenyon, Halifax. 

17,259. Mittrary Ripine Stirrup, W. J. Goodman, 

loxwich, Staffs. 

17,260, Levers and TumsBiers for Locks, A. J. Morgan, 
Wolverhampton. 

17,261. Hat Pins, H. M. and A. Bigwood, Wolver- 
hampton, 

17,262. OscILLATING CHIMNEY Sweeper, A.W. Edmond, 
Longuiddry, East Lothian, N.B. 

17,263. Propucine Buanks for Metat Sats, A. Car- 
negie and W. King, Glasgow. 

17,264. HeaTinca CHAMBER, H. Barwell and H. Cohen, 
Birmingham. 

17,265. Feepine Botries, B. Turner and J. W. Wed- 
derburn, London. 

17,266. Racket, P. Christa, Siegburg, Germany. 

17,267. ComBineD WaTeRPRoor Cape and Cap, M. 
Joseph and L. McEvoy, Liverpool. 

17,268. ELgctrica INpicaTINc Apparatus for RANGE 
Frsper, T. Kirkland and D. L. Capper, London. 

17,269. Manvracrure of Topacco, G,. 8. Yingling, 
London. 

17,270. SPRINKLER for Liquips, G. A. France, London. 

17,271. Rartway Cuarr, H. J. Varlowand W. H. Baker, 
London. 


17,241. MANUFACTURE of INGoTS, 





17,272. VeuicLe Or. Box Lusricators, T. C. Wild, 
London. : 

17,273. ScREw and Wepcs Bo rs, J. Hastwell,Cheshire. 

17,274. Rep and BLuisH-REp Azo CoLouRING MaTrTsrs, 
T. R. Shillito.—(The Aniline Colour and Extract 
Works, Switzerland.) 

17,275. Grans, T. and O. J. Meacock, London. 

17,276. Auromatic WarTer Ska for Vatvss, D, M. 
Stewart, London. 

17,277. Arracnine Barnep Wire to Posts, W. H. H. 
Toder, London. 

17,278. Dryine Topacco, F. E. Francis, London. 

17,279. SusPENSION Crp, F. Guschauski, London, 

17,280. SHOEMAKERS’ AwLs, H. Siibke, London. 

17,281. Vatves for Arn Brake Systems, C. A, Allison. 
—(A. B. Levy, United States ) 

17,282. Bany Cuarrs, C. A. Allison.—(4. P. Perkins, 
United States.) 

17,283. Packine Rinos for Pistons, D. F. Stayman, 
London. 

17,284. VentcLe Wrencues, G. H. Markillie, London. 

17,285. Hie Tension Current INsuLator, F. G. 
Kleinsteuber, London, 

17,286. Pouttry Recepracues, T. J. Smith, Kingston- 
on-Thames. 

17,287. VARIABLE SpgepD Gear for Cycizs,F. T. Wonna- 
cott, London. 

17,288. CLEANING TEXTILE MaTERIAL, M.and E. Spring- 
born,:London. 

17,289. CLostnc Hovges in Tires, A. 8. Bowley, 
London. 

17,290. Wapine Boots, J. Huber, London. 

17,291. CaLCULaTOR, K. E. Tréger, London. 

17,292. Org ConcaNTRATING and CLASSIFYING APPAR- 
atus, J. F. C. Abelspies, London. 

17,293. Apparatus for Issuinc CuEcks, R. G. Fother- 
gill, London. 

17,294. Heap Coverinas, E. G. Hewerdine, London. 

17,295. Auromatic Couptina Device for RaiLway 
Wacons, Howard, Farrar, Robinson and Co., 
Limited.—(J. J. Duplessis, Cape Colony.) 

17,296. INTERNAL CoMBUSTION TURBINES, M. Blieden 
and J. H. Davies, London. 

17,297. ExTensiBLe Support for Motor Car Lamps, 
G. Ducellier, London. 

17,298. TrrEs, W. Meadows, London. 

17,299. ComBINED PicturE Carp and Postat ENVELOPE, 
L. E, Blanchard, London. 

, Corres HvuLiinc Macurvgry, K. Champney, 

mdon. 

17,301. Fornaces, H. L. Doulton and A, I. Hopkins, 
London. 

17,302. Dust Prevention Apparatus, H. H. Lake.— 
(Duisburger Maschinenbau A. G. vorm. Bechem and 

teetman, Germany.) 

17,303. Deposirinc Megtauiic Lear on Covers of 
Books, W. H. Coe, London. 

17,304. WaTER Heatine Apparatus, A. Firth, London. 

17,305. PoRTABLE Apparatus fer Drivinc DRiLts for 
Dentists, W. G. Stoddart, London. 

17,306. ADDING and REGISTERING Macuings, C. Wales, 
London. 

17,307. Water Puriryinc Apparatus, O. Walter, 
Live ll. 

17,308. Nut Locks and Joint Fasteners, A. W. King 
and J. A. Souttit, Liverpool. 

17,809. CarBuRETTERS, G. C. Dymond. — (4. Guy, 
France.) 

17,310. Caticoxzs, J. Walker.—(The Eclipse Office Furni- 
ture Company, Canada.) 

17,311. Evastic Fiurw Toursrgs, M. Behrisch, London. 

17,312. Gamz Apparatus, R. C. Matson, London. 

17,313. REGENERATING Rupper Wasts, R. B. Price, 


mdon. 

17,314. Taps for Viscrp Liquips, F. W. Howorth.—(The 
Socicté Frangaise de la Viscose, France.) 

17,315. Fiyine Macuings, H. F. Phillips, London. 

17,316. No application for this number. 

oo Manvuracture of Stergorypss, R. C. Aunand, 

mdon. 

17,318. Manuracture of SuLpHine Cotours, R. B. 
Ransford.—(L. Cassella and Co., Germany.) 

17,319, APPARATUS fo. PROPELLING VESSELS, J. Molas, 
London. 

17,320. Disinrecrant, A. Stephan, London. 

17,821. Iuprovep Mustarp HoLpEr, A. 
London. 

17,322. MusicaL Instruments, H. Potter and C. Span- 
genberg, London. 

17,323. Winpow Buinps, W. E. Lansdell, London. 

17,324. BuTTONHOLE Sewine Macuines, W. E. G 
year, London. 


“Wohlfarth, 
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17,325. Motor Car Spgep Inpicators, J A. Harrison, 


ingham. 

17,326. MacHINERY for Sawine Strong, 8. W. Vint, 

radford. 

17,327, Setr-mezasuRING Tap for Liqurps, W. F. and A. 
Waddell, Glasgow. 

17,828. Pumps, H. Train, sen., and H. Train, jun., 


ow. 

17,329. Bopy Be.ts for Lapres, A. McLaren, Man- 
chester. 

17,330. Process for Removine Greask, J. W. Mitchell, 
Manchester. 

i HIGH-SPEED Enarines, A. Boyd, Stockton-on- 


‘ees. 
17,332. TRoLLEY WHEEL ApsustzR, T. Cowburn, Glou- 


cester. 

17,333. Roap WaeeEts for Traction Enorngs, J. E. 
Wallis, Basingstoke. 

17,334. Propuctne Prece Dep Strirep Corton, H. B. 
Parkinson, Colne, Lancashire. 

17,335. Fret Sawine Macurngs, T. Hill, Manchester. 

17,336. Meruop of VenTILaTInG Hats, A. Marlor, Man- 
chester. 

17,337. Locxtne Device for Doors, E. Bethel and G. 
Audley, Liverpool. 

17,33. Lamp Wicks, M. K. Shah, Manchester. 

17,339. ELEcTRIC Switcu, W. G. Heys.—(The Meyrowitz 
Manufacturing Company, United States.) 


17,340. Mgans for Cuttine Butter, G. Lyons, Man- |: 


chester. 
17,341. Apparatus for PuLtine Proors, D. T. Powell, 


London. 
gm Tips for Boots, H. W. Bernthal, Chatham, 
en 
17,343. Rat and Mousse Traps, H. Winkhaus, Berlin, 
rma: 


ermany. 
17,344. ApvERTISING, F. J. Hallet, London. 

17,345. TREATMENT of Zinc, G. Evans, London. 

17,346. MarHop of Putiine Fiax, D. Cunningham, 


London. 


17,847. Movine Picture Macuings, 8. H. Crocker, 


mdon. 

17,848. Borrie Stoppers, F. Clayton and J. L. Craw- 
ford, Blackheath. 

17,349. CoLLapsiBLE Bzps, M. Brett, Pinner. 

17,350, Knittine Macurnes, J. White and R. Halligan, 


zondon, 

17,851. Setr-Locktnc Hook, G. Fido and D. Johns, 
mdon. 

17,352. Smoke Consumine Devices, R. Wilde, London. 

17,353. Burners for INCANDESCENT Gas, W. T. Sugg, 


don. 
17,354. Hotpgr for Watcues, A. A. Saltren-Willett, 
London. 


17,355. SeL¥-PLayinc MusicaL Instruments, H. H. 
Lake.—(Farrand Organ Company, United States. 

17,356. SaeeT Metat Saart Hancers, H. H. 
(A. T. Hallowell, United States ) 

17,357. Dryine Apparatus, W. Bell, London. 

—, Ex.ectric Hycrenic Heet Pap, L. Nelken, 

ndon. 

17,359. APPARATUS for CLEANING TELEPHONE SwITcH- 
BOARD, F. L. Bronaugh and The British Compressed 
Air Cleaning Company, Limited, London, 

17,360. Mowine and Reapinc Macuings, W. Lewis, 


e— 


on. 
a IncanDESCcENT Gas Arc Lamps, J. Bartlett, 
mn 


on. 
17,862. WorkING of RatLway Pornts, A. Descubes, 
mdon, te 1 sie es 





| 17,449. Rotary Enargs, H. C, 


17,368. PaoroorapuHic Cameras, E, Funk.—(B. Becker 
and 0. Palmer, Germany.) 

17,364. Prevention of Breakine Exgcrric Circuit, 
E. G. P. Bousfield and The Ozonised Oxygen Com- 
pany, Limited, London. 

17,865. ALARM OPERATING Mecuanisas, A. J. Boult.— 
(Bastern Fire Protection Company, United States.) 

17,366. Brakgs, W. C. Lea, London. 

17,367. INCANDESCENT Lamps, O. Imray.—( Washington- 
Licht-Gesellachast, Germany.) 

17,368. Macuinges for Sprnninc Artiriciat SiLk, F, 
W. Howorth."— (Société Francaise de la Viscose, 
France.) , 

17,369. Buckets, W. L. Wise.—(S. Pearson and Son, 
Limited, Malta.) 

17,370. RevoLvinc CEMENT-BURNING FuRNacEs, H. E. 
Rtisager, London. 

17,371." REMOVING CARBONISED Matrer from Topacco 
Pires, W. S. Rowntree, London. 

17,372. AuToMATIC TEMPERATURE CONTROLLER, H. 
Sefton-Jones.—(M. Hering, Germany.) 

17,373. WaTeR Hearers, J. McCartney, Liverpool. 

17,374. Wave Teteorapny, R. A. Fessenden, London. 

—, TERMINAL for ELEcTRIC CaBLEs, J. L. Sardy, 

mdon. 

17,376. RounpaBouts, H. 8. Maxim, London. 

17,377. Wave Inpicator for WiReLess EL vEcrric 
TeLeocrapuy, G. Engisch and The “ Deutsche-Erfin- 
der-Genossenschaft,” Berlin, Germany. 

17,378. Inpuction Apparatus, G. Engisch and The 
** Deutsche-Erfinder-Genossenschaft,' Berlin, Ger- 
many. 
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17,379. MANHOLE Covers, A. B, Johnson, London. 
7,380. Preparation for CLEANING VARNISHED SurR- 
races, H. Stott and Co., Limited, and A. H. Stott, 
Birmingham. 

17,381. CoLUaPsIBLE Box, W. E. Walmsley and W. H. 
Jones, Live! 1. 

17,382, MurFLeR and Cagst Protector, J. W. Hey, 
Halifax. 

17,383. STRETCHING Fasrics, J. Bradford, 
Yorks. 

17,384. Inpicators for Steam Enorings, E. Mackay, 


Dean, 


lasgow. 

17,385. Drier for Ovrpoor Szats, W. H. Herd, Man- 
chester. 

17,386. Car Sgats, G. B. Laird, Dundee. 

17,387. INsTRUMENT for BURNISHING Boots, J. Gimson 
and Gimson and Co. (Leicester), Limited, Leicester. 

17,388. SypHon Botries, M. J. Adams, Stocksfield-on- 


Tyne. 
17,389. Lawn Mowers, M. J. Adams, Stocksfield-on- 
'yne. 
17,390. Sprnninc TExTILe Fires, J. D. Whyte, Man- 
chester. 
a. Apparatus for CooLine Bzxrr, J. H. Blackburn, 
ull. 


17,392. PRopELLER for Surps, R. Wilcox, London. 

17,393. Lirg-auaRps for TrRamcars, F. Butterworth, 
Manchester. 

17,394. PicrurE Mount Cutrer, J. L. Wicks, Chelms- 
ford, Essex. 

17,395. OpgRaTING Ral.way Sicnas, A, H. Johnson, 
Bickley, Kent. 

17,396. SorreNING Feep Water, W. J. Pickering, Bir- 
mingham. 

17,397. ACETYLENE 
Williams, Liverpool. 

17,398. BLotTine Paps, T. Jackson and R. L. Wood, 
Cheltenham. 

17,399, Coupons tea. TRAM 
Hollister, Poole, ‘Dorset. 

17,400. MintaTURE WaTERFALLS, F, Ryley, Birming- 


GaS - GENERATING PLants, T. 
Liye Pornts, F. 8. 


17,401. Dress-cuaRps for Rar.way CarriacEe Doors, 
V. W. Clarke and M. A. Drew, Birmingham. 

17,402. Equicreriom Vatves, J. Dewrance and G. H. 
Wall, London. 

17,403. Pranorortss, R. Schreiber, London. 

17,404. BACK-PEDALLING Baake for Cycugs, F. G. Wood, 
London. 

17,405. Puncture Prorecror for Tires, C. F. Watson, 
jun., and C. Watson, London. 

17,406. Taroet Apparatus, Auto-Electric Rifle and 
Target Company, Limited.—{Automatic Target 
Machine Company, United States.) 

17,407. SEPARATION of Merats from Orgs, J. D. Wolf, 
London. 

17,408. Cameras, Houghtons, Limited, W. A. 
Edwards, and H. Holmes, London. 

17,409. Sprinc Hincgs, E. Bommer, London. 

17,410. Tarckt Apparatus, Auto-Electric Rifle and 
Target Company, Limited.—(Automatic Target 
Machine Company, United States.) 

17,411. Horsss’ Foop, C. W. Corpe, London. 

17,412. Macuine for Cutrinc CiGARETTE Papers, A. J. 
Maffuniades, London. 

17,413. Frre-pars for Stgam Borer Fornacgs, J. 
Briggs, Burnley. 

17,414. RocK-DRILLING Macutngs, F, L. Roudebush, 


mdon. 
17,415. Non-skip Device for Cycizs, C. E. Woakes, 


mdon. 
17,416. FREE-WHEEL MgcHANISM, Rudge-Whitworth, 
Limited, and J. V. Pugh, London. 
17,417. TgacHING BituiarRD Strokes, G. A. ‘ihorne, 
mdon. 
17,418. Comas for Appiyinc Liquip to the Harr, G. 
Delory, London. 
17,419. Lirg-savinc Apparatus, J. Asplin, London. 
17,420. SupporTinG Means for Umpre.ias, J. D. Horn, 
London. 
17,421. Supportinc Device for Hats, J. D. Horn, 
London. 
17,422. Mgasurinc Sueet Mareriat, E. E. Pullman 
and W. E. Lilly, London. 
17,423, SELF-REGULATING Dynamos, H. and E. Rosen- 
berg, London. 
17,424. Pgroocators for Corrgre Macuines, J. 8. 
Campbell, London. 
ee Gears for Cycxigs, &c., J. Dring, 
ndon. 
17,426, Pincenrz, J. Aitchison, London. 
17,427. Umprewvas, R. H. Tilson, London. 
17,428; Scrapers for Fur, Economisers, F. W. Green 
and L. W. Kershaw, London. 
17,429. Manuracture of Cartaipcs Casgs, The Metals 
Corporation, Limited, and 8. Cowper- les, London. 
17,430. ELgctrotytic Rerininc of Copper, The 
Metals Corporation, Limited, and 8. Cowper-Coles, 
London. 
eg ee PRESERVING Compounp for Eacs, G. E. Grenard, 
mdon. 
17,482. Door Locks, A. Petersen, Londcn. 
17,433. LicHTiInc Gas Lambs, T. F. Westenholz, 
London, 
17,484. MepicaL’ Exgcrric Lamps, A. Lloyd, Liver- 


pool. 

17,435. SEPARATING the Vapours of VoLATILE Liquips, 
H. Heymann and H. Hey, Liverpool. 

17,486. Ferro ConcrRgTE Piies for Concrete WALLS, 
F. Hennebique, Liverpool. 

i REMOVING a “rs leo ad MATERIALS, 

. Heymann and H. Hey, Liverpool. 

17,488.. MANUFACTURE of Spirit, R. Hunt, Liverpool. 

17,489. MecuanicaL Toys, E. P. Lehmann, Liverpool. 

17,440. Apparatus for PresERvina Woop, 8. E. 
Haskin, London, 

17,441. ‘Sutps' PROPELLER, L. Ryger, London. 

17,442. ELectric ConTRoOLLERS, W. H. Scott, London. 

17,448. Workinc Tram :Pornts, J. Leighton and R. 
Hacking, London. 

17,444. Crackers, A. Brock and J. Venables, London. 
17,445. Cicaretre Movurtnpreces, H. H. Lake.—(Stan- 
dard Mouthpiece Machine Company, United States.) 
17,446. PotisHinac Macuing, B. F. Lloyd, 


on. 
17,447. Device for Spinnine Viscosz, F. W. Howorth. 
—(The Société Francaise de la Viscose, France. 
17,448. Propuction of Necatives, H. Garda, London, 
Booth, London, 


17,450, LxeTTER-COPYING 


Apparatus, A. D, Klabe 
London. , mm, 








SELECTED AMERICAN PATENTS, 
From the United States Patent-office Oficial Gazette, 


763,819, INTERNAL ComBUSTION ENGINE, H. (, W'/1 
Miliraukee, Wix.—Filed March 28rd, 1903. : 
Claim.—(1) In an internal combustion engine, 
cylinder with its power piston therein, a supplement,! 
piston in said cylinder movable with the power piston 
on its out or expansion strokes, a passage around said 
supplemental piston when in its innermost position, 
and means independent of the main crank of the 
engine and operating through the agency of expansi)})|. 
fluid for causing said supplemental piston to return 
on its instrokes. (2) In an ioternal combustion 
engine, a cylinder provided with an exhaust port 
adjacent to its head end and an intake port adjacent 
to its crank end, a power piston in said cylinder, a 


supplemental piston in said cylinder and means utilis- 
ing compressed air for operating said supplemental 
piston to exhaust and charge said cylinder, said 
cylinder ne provided with a fluid passage connect- 
ing the space between the pistons with the combustion 
space when said supplemental piston is in its innermost 
position. (3) The combination with the cylinder and 
the main piston therein of an internal combustion 
engine, of a supplemental piston in said cylinder 
adapted to exhaust the products of combustion from 
and draw in combustible fluid to said cylinder, an air 
cylinder, a piston in said air cylinder connected to 
said supplemental piston, means for supplying said 
air cylinder with air, and means for regulating the 
amount of air supplied to said air cylinder whereby 
the velocity of said supplemental piston on its scaveny- 
ing and charging strokes is controlled. 


764,015. Pressure Gavuor, G. Spencer, Sonerville, 
Mass.—Filed November 10th, 1908. 

Claim.—(1) In a pressure gauge the combination wiih 
the operative parts of the gauge mechanism, including 
the dial, of a cup-shaped gauge case and a gauge 
socket, the latter contacting with the curved wall only 
of the case, and in curvilinear contact therewith, all 
the said operative parts being supported by the gauge 


[764,015] 


socket independently of the gauge case, substantially 
as peed (2) In @ pressure A oa the combination 
with the operative parts of the gauge mechanism, 
including the dial, of the cup-shaped gauge case G and 
the gauge socket S, the latter contacting with the 
curved wall only of the case, and in curvilinear contact 
therewith, all the said operative parts being supported 
by the gauge socket independently of the gauge casc, 
substantially as described. 
764,300. Gass Metinc Furnace, W. 7. Nicholls, 
Wellaburg, W. Va.—Filed February 13th, 1904. 
Claim.—In a plass furnace the combination with a 
work out chamber, of a series of retorts arranged to 


feed thereinto, and having external feed-in openings, 
a chamber surrounding the retorts, and means for 
passing the flame and s through said chamber 





substantially as describ 
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THE LEGAL OBLIGATIONS OF A 
CONTRACTOR. 
(From a Legal Contributor.) 
No, I1.* 


WE now pass on to consider what is likely to happen if 
for any reason the contractor finds it necessary to aban- 
don the works before completion. 

In many cases the contractor is in the hands of the 
engineer appointed by the employers. Thus the contract 
often contains a clause providing that the employer shall 
be entitled to take over the work in a variety of circum- 
stances. For instance, a clause is sometimes inserted to 
the effect that the employer may enter into occupation, 
and do the work himself, if the contractor, in the 
opinion and according to the determination of the 
engineer :— 

(a) Does not commence the work at the time, or in the 
manner required by the contract and by the engineer ; 

(b) Does not exercise, or is not exercising, due diligence 
or making due progress with the works, at any time 
during the currency of the contract, or before or after the 
original or substituted time for the completion of the 
works; or 

(c) Does not complete the works till after the time or 
substituted time for the completion thereof; 

(d) Does not comply with the requirements or notices 
of the engineer or the employer ; 

(e) Does not execute the works according to the plans, 
drawings, specifications, and these conditions ; 

(f) Does not execute, complete, or maintain the works 
to the satisfaction of, or in the manner required by the 
engineer ; 

(g) Abandons the contract ; 

(kh) Does not perform, or fails, or is failing, in the per- 
formance of any of his obligations under this contract ; 

To provide for the adjustment of prices after a con- 
tingency of this kind, the following clause is inserted :— 

“Where the contract shall have been so determined or 
abandoned, or as soon thereafter as convenient, the engineer 
shall fix and determine ex parte, or by or after reference to 
the parties or either of them, or after such investigation or 
inquiries as he may think fit to make or institute, and 
shall certify what amount (if any) had at the time of the 
determination or abandonment of the contract. been 
reasonably earned or would reasonably accrue to the con- 
tractor in respect of work then actually done by him in 
the premises, and what was the value of any plant and 
materials upon the site or sites of the works for use or 
sale as the case may be, and such determination and 
valuation shall be final and binding.” 

The contractor who subscribes to this clause hands 
himself over completely to the engineer or architect of 
his employers. This is illustrated by the following 
extraordinary case :—A building contract, entered into by 
a burial board, contained a clause that it should be lawful 
for the burial board, in case the contractor should fail in 
the due performance of any part of his undertaking, or 
should become bankrupt, or should not, in the opinion 
and according to the determination of the architect, 
exercise due diligence and make such progress as would 
enable the works to be effectually and efficiently com- 
pleted at the time and in the manner therein mentioned, 
to determine the contract by a notice in writing under 
the hand of the clerk of the Burial Board, and to enter 
upon and take possession of the works, and of the plant, 
tools, and materials of the contractors, and use or sell, or 
use and sell, the same as the absolute property of the 
Burial Board. The architect having given a certificate 
that the contractor was not exercising due diligence, the 
Burial Board gave the notice required to determine the 
contract, and took possession of the works. The certifi- 
cate was given bond fide, but the delay was, in fact, 
occasioned by the act of the Board in ordering extra 
works and otherwise. It was decided that the Board was, 
notwithstanding, entitled to act as they did, their right 
to enter on the works being, by the terms of the contract, 
dependent on the opinion and judgment of the architect, 
and not upon the contractor's failure to exercise due 
diligence in fact (Roberts v. Bury Improvement Com- 
missioners, L.R. 4 C.P. 755). 

A contractor must, as a general rule, perform his entire 
contract before he becomes entitled to any remuneration, 
unless it is shown that performance was prevented by the 
default of his principal (Appleby v. Meyers, L.R. 2 C.P. 
651). Similarly, in Sinclair v. Bowles (4 M. and R.1; 
9 B. and C. 92), it was decided that upon an entire 
contract to repair a damaged chandelier and make 
it complete for £10, an action did not lie for the value 
of a partial repair, although such repair was beneficial to 
the defendant, and consisted partly in a supply of fresh 
inaterials, such materials not having been demanded 
back. Default on the part of the employer may, how- 
ever, be an answer. 

In another case, a builder contracted with a building 
surveyor that if he—the surveyor—would supply the 
quantities for a certain projected building, the builder 
would, if he was accepted as the building contractor, pay 
the surveyor out of the first instalment.’ The surveyor 
furnished the quantities, but the builder subsequently 
abandoned the contract. It was decided that the builder 
should duly proceed with the building contract, and that 
the performance of his contract with the surveyor having 
been rendered impossible by his own act, he was bound 
to pay for the quantities furnished (M‘Connell v. Kil- 
gallen, 2 (Ireland) Q.B.D. 119). 

In another Irish case the plaintiffs having contracted 
with the defendants, a drainage board, to make drainage 
works, sued them for having wrongfully prevented him 
from completing the works, and ona quantum meruit 
for works already completed. The defendants set up in 
answer to the first claim a forfeiture for insufficiency in 
progress, and to the second that the work was only to 
be paid for on certificate of completion. The plaintiffs 
replied that the insufficient progress was occasioned by 
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the default of the defendants in providing land required 
for the works. It was decided that the provision of land 
was a condition precedent to be-fulfilled by the defend- 
ants, and on their non-compliance the plaintiffs were 
entitled to treat the contraétas rescinded, and sue on 
a quantum meruit for work done (Arterial Drainage 
Company v. Rathangan Drainage Board, 1881, 6 L.R., 
(Ir.) p. 518.) 

The standard by which to estimate damages in case 
the owner sustains loss by the failure of the builder to 
complete the works at the time specified, is a fair rental 
of the property during the. period of delay; speculative 
profits are too remote to be considered unless clearly 
incidental. Losses incidental to, and caused by, the 
breach of the contract, depend on the nature of the 
transaction, and in building contracts on the object and 
uses for which the structure was designed. 

If the contractor has done no part of the work, the 
measure of damages is the loss of profit which he would 
have otherwise earned; if he has partially completed, the 
measure of damages is the contract price, deducting 
therefrom what it would have cost to have completed the 
work when it was stopped, or he may, at his option, 
ignore the special contract and sue for the value of the 
work actually done. 

These alternative rules are laid down because, if the 
contractor were obliged to sue in all cases for breach of 
contract, the result would be that once a contract was 
taken at too low a price, the employer, by proving there 
was in fact no damage by reference to the contract, 
would be enabled to take advantage of his own breach of 
contract for his own benefit. It is, therefore, important 
for a contractor to consider whether he will sue for breach 
of the special contract upon which he runs the risk of 
recovering nothing, or whether he will claim the actual 
value of the work done. 

Where the employer has wrongfully forfeited the 
contract, and has subsequently completed the work, then, 
as a means of ascertaining the amount of damage suffered 
by the contractor, there may be an inquiry what sums 
have been properly expended by the employer after he 
took possession (Mackintosh v. G.W.R., 1863, 1 De G. J. 
and 8. 443.) 

Performance of an entire contract to complete a whole 
work, and not merely all the parts of that work, includes 
everything necessary to complete the whole, and if the 
builder completes, the contract works indispensably 
necessary to complete, are not extras, and the builder has 
no claim for them as such. 

In cases where the contract has been abandoned 
through no fault of the contractor, and there are sums 
due to him outstanding, he has a lien on the goods already 
supplied, and the work already done. 

A contract was made to construct two petroleum tanks 
on the premises of the employer, and the contractors, a 
limited company, made a sub-contract with the plaintiff 
to construct these tanks, which were not fixed to the soil, 
but were too heavy to move. When they were partly 
completed, the contractors became insolvent. The ques- 
tion then arose to whom the unfinished tanks belonged, 
viz., the sub-contractor, the estate of the contractors, or 
the employer on whose land they lay. Mr. Justice Romer, 
held that the property in the tanks remained in the sub- 
contractor, as they were not complete and ready for 
testing under the contract, and that on the insolvency of 
the contractors, the sub-contractor was entitled to com- 
plete the tanks, but to refuse delivery until payment in 
exercise of the unpaid seller's lien (Bellamy v. Davey 
1891, 3 Ch. 540). 

There is one important question in relation to the 
abandonment of works for the solution of which but little 
assistance can be derived from the law reports. A con- 
tractor enters upon a large undertaking, for the purposes 
of which he finds it necessary to lay out large sums of 
money. Wages have to be paid, materials of all kinds 
have to be brought on to the land, and he has to provide 
against contingencies of all kinds, for which it is 
necessary to have large sums of money ready to hand. 
No doubt in many instances provision is made for pay- 
ment to the contractor by instalments on the certificate of 
the engineer ; but, pending the receipt of instalments, the 
contractor is often out of pocket to a considerable extent. 
The contract is usually silent as to whether the contractor 
is to be at liberty to borrow this money at interest and 
charge his principals. 

If an employer during the progress of the work leaves 
it optional for the contractor to go on with or abandon it, 
the builder may abandon the work and sue for the price of 
that which he has already done. In an American case— 
Clayton v. McConnell (1888), 15 Ont. App. 560—the 
defendant agreed with the plaintiff for the erection of a 
house on defendant's land. While the plaintiff was 
engaged on the work the plaintiff alleged that unnecessary 
delay had been caused by the defendant’s neglect in 
supplying materials. Defendant then said to the plain- 
tiff: “If you won’t go on with your work, go away.” 
It was held that he had left it optional with the con- 
tractor to proceed or abandon the work, and he, having 
elected to abandon it, was entitled to recover the amount 
then due therewith ; and it is a. nice question, when the 
usages of trade are sufficiently clear to justify a claim for 
interest by the contractor in such circumstances. 
A further probiem also suggests itself. Suppose the 
contractors are a substantial firm, who are in a 
position to advance the necessary money without borrow- 
ing at interest. Must they be out of pocket to the extent 
of the interest which they would have earned on capital 
if not expended by them in procuring materials necessary 
for the work? So far as can be ascertained, there is no 
authority on this question. It may be assumed, however, 
that if it were proved to be the universal custom of the 
trade to borrow money at interest for the purpose of 
carrying out a contract, and, further, that it was right and 
proper to charge that interest to the employer, the con- 
tractor would be within his rights. 

In the case of prevention of performance by the 








architect or engineer an important question may often 


arise whether the default of the architect or engineer, in 
any, and which of his duties, constitutes the default of the 
employer ; and if so, how will the jury or a Court’ appor- 
tion the defaults. -This point was much discussed in 
Roberts v. Bury Commissioners (1870), L.R. 5 C.P. 810, 
and it led to a considerable divergence of judicial opinion. 
In that case Mr. Justice Blackburn said :—‘ The con- 
tractor, also, from the nature of the works, could not 
begin his work until the Commissioners and their architect 
had supplied plans and set out the land and given-the 
necessary particulars, and, therefore, in the absence of any 
express stipulation on the subject, there would be implied 
a contract on the part of the Commissioners to: do their 
part within a reasonable time; and if they broke that 
implied contract, the contractor would have a cause of 
action against them for any damage that he might 
sustain, and the Commissioners would be precluded from 
taking advantage of any delay occasioned by their own 
breach of contract.” The majority of the judges decided 
that the architect had not the power to bind by his 
determination the builder for the default of the employer. 

It cannot be too often emphasised that in entering 
into a contract for the erection of a building or for any 
other large work, the contractor must surrender himself 
to the discretion of the architect or engineer, and, in the 
absence of fraud, persons in this position cannot be 
sued for any alleged failure to certify or for error in cer- 
tifying. 

In the case of Chambers v. Goldthorpe (1901), 1 K.B. 
624, a building owner employed an architect for reward 
to supervise the erection of certain houses by a con- 
tractor. The building contract provided for payments on 
account of the price of the works during their progress, 
and for payment of the balance after their completion, 
upon certificates of the architect, and that a certificate of 
the architect, showing the final balance due or payable to 
the contractor, should be conclusive evidence of the 
works having been duly completed, and that the con- 
tractor was entitled to receive payment of the final 
balance. It was decided by a majority in the Court of 
Appeal that the architect, in ascertaining the amount due 
to the contractor and certifying for the same under the 
contract, occupied the position of an arbitrator, and 
therefore was not liable to an action by the building 
owner for negligence in the exercise of those functions. 








THE {NTERNATIONAL EXHIBITION AT 


ST. LOUiS. 
(By our Special Commissioner.) 
XIII.*—STEAM ENGINES. 

To the mechanical engineer and the engine builder the 
west end of the Machinery Hall of the St. Louis Exhibition 
is one of the great centres of attraction, for the number 
and varied types of engines which constitute the power: 
generating plant make an interesting display, well repre- 
sentative of American steam engine practice. This 
exhibit, however, is not at all representative of European 
practice, since it includes only two foreign engines. 
Both of these are of French design and construction, 
and, while interesting in themselves, they are of rather 
special types, and do not represent general practice. 
This power plant of the Exhibition, with its boilers, engines, 
generators, and auxiliaries, has been described in a 
previous series of articles, and it is proposed now to 
describe somewhat in detail the design and mechanical 
construction of several of the engines. As a preliminary, 
they may be classified as follows :— 

Corliss, vertical -... 

Corliss, horizontal ... ... 

Large vertical (one foreign) 

Large horizontal (one foreign) ... 
Small vertical Saint doa eed eas 
Small horizontal ... 

Steam turbines Ts Ng eee ager aoe 
Water jet wheel and pump... ..w week vee we 

With the exception of two of the steam turbines all of 
the above form a part of the gencrating plant. The 
small horizontal engines in the list are exclusive of the 
eight engines of this class which drive the fans for 
induced draught in the boiler-house, and which have 
already been described. All the engines work compound, 
with the exception of one horizontal Corliss engine and 
one small horizontal enginé. Most of them are cross- 
compounds, but there are two tandem-compounds, one 
quadruple-expansion—French, vertical—and one triple- 
expansion — Willans, vertical. Of the three large 
American engines not belonging to.the Corliss type, one 
has four Corliss valves, but operated directly without any 
releasing or trip gear; another has four slide valves, 
working at right angles to the travel of the piston; and 
the third has for each cylinder a single piston valve, with a 
cut-off valve riding inside. All these will be described, 
but as the majority of the large engines are of the Corliss 
type, this type will be considered first in order. 

The United States has a great number of builders of 
Corliss engines, each of whom introduces into his design 
certain modifications, attachments, or special features 
which distinguish it from other Corliss engines, and 
which are, of course, claimed to make it superior to 
others. Many makers impress special names upon their 
particular designs, so that we find the Reynolds-Corliss, 
the Hamilton-Corliss, and so on. 

The distinctive features of the Corliss engine, which 
was patented by George H. Corliss, of Providence, U.S.A., 
in 1849, may be classified as follows :—First, the use of 
four oscillating valves, two for admission and two for 
exhaust, keeping the low temperature of the exhaust 
entirely away from the high temperature of the live 
steam; the valves were also so placed as to reduce the 
clearance to a minimum. The valves are now made of 
various designs, single and double-ported. Secondly, the 
use of a wrist plate pivoted at the side of the cylinder, 
operated by a single excentric, and connected to the four 
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valves by radial rods in such a manner that each may be 
oe appeared August 19th. 
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given a rapid opening and closing movement, and may | Allis-Chalmers Corliss Engine, 
be held open and closed for a definite period at each end | High-pressure cylinder, horizontal ... 
of the movement, thus securing a high degree of perfec- | Low-pressure cylinder, vertical... ... ... ... 
tion in the steam distribution. In many modern makes | Piston-rods:—high-pressure, 9in.; low-pressure 
of Corliss engines, however, two excentrics are used, and | Ghatt diam., at crank bub ... _ ».. eS 
“ . ’ ~ at wheel and generator... ... 
the wrist plate is replaced by rocker arms, each moved by Shaft, length between centres of bearings 
its own excentric, one for the steam and the other for | Shaft bearing, main ... 0. 0. 0. ue 
the exhaust valves. In some designs, also, the wrist : », ORORINN ne one oak 
plate or its substitute is eliminated entirely, and the | ©™™* a diameter, aes length 
extension excentric rod is connected directly to the arms Coin ante meat SES EEN ore 
on the valve stems. All of the Corliss engines at the | Grosshead pins ie SR en aaa 
Exhibition are of the double excentric class. Thirdly, the | Fly-wheel, diameter 
releasing of the steam valves from the driving gear at the i 
point of cut-off, and the closing of the valve by a dash- 
pot. This gives a quick and sure closure, and leaves the 
valve closed and at rest during the period of expansion. 
This is one of the features where construction varies in 
every make of engine, each builder having his own design 
of valve connections and releasing gear. Fourthly, the 
direct connection of the governor to the cut-off, so as to 
vary the point of cut-off according to the load on the 
engine, and to effect a very close regulation of speed, a 
matter which is of special importance in engines directly 
connected to electric generators. 

At the risk of seeming elementary, it may be well to 
explain here the general arrangement of a Corliss releasing 
gear. On the horizontal stem of each admission valve 
is keyed an arm, to which is attached the vertical rod of 


44in. by 60in. 
94in. by 60in, 
10in, 


ane 


34in. by 60in. 
32in, by 48in. 
18in. 
20in. by Yin. 
13ft. 9in. 
l4in. by 14in. 
25ft. 
‘a Crem 
Weight of fly-wheel shaft, crank, and generator 257 tons 
Valves, diameter, high-pressure... ... ... ... 10in. 
. low-pressure ... ... ... ... l4in. 
Steam port, high-pressure cylinder, area ... 150 square inches 
Exhaust * ue r= = 206 * 
Steam port, low-pressure cylinder, area ... 
Exhaust ,, ne so 
| Steam ports, percentage of 
| Exhaust ,, 
| Regulator valve ... ... 1... 
| Exhaust of high-pressure cylinder 
| Steam pipe of low-pressure cylinder ... 
Exhaust 7s = ede 
| Pipe tocondenser ... ... ... 
| Steam pressure at regulator 
Revolutions per minute 
Piston speed ... du 


The horizontal high-pressure cylinder has the valves in 


712 
930 

10 

13 
l4in. 
16in, 
30in, 
34in. 
36in. 
150 Ib. 


” 
ie eee ” 
cylinder area 


” ” 


” 


75 
750ft. per minute 


a dash-pot, and on the side of this arm is a projecting 
block or catch. Riding loose on the valve stem is a lever 
having one end attached to the valve-rod, while on the 
other end swings an attachment like an inverted V. One 
leg of this has the inner face formed as a hook to engage 
with the catch on the valve arm. The other end serves 
as a trip, and engages with a disc cam which rides on the 
valve stem and has an arm to which the governor-rod is 
attached. 

At the beginning of the stroke the hook is in engage- 
ment with the catch, and as the valve rod pulls over one 
end of the lever the other end rises, with the hook carrying 
the valve arm withit. The valve is thus revolved, opening 
the port. When the point of cut-off is reached, the 
tripping leg strikes the cam, and the hook is thrown back 
so as to release the valve arm. Thearm is at once pulled 
down by the dash-pot, closing the port. The valve then 
remains closed and at rest until, on the return stroke, the 
hook again engages with the catch on the valve arm. 
From the description the gear might seem to be rather 


complicated. As a matter of fact, however, the gear is | 


remarkably trastworthy, and requires little attention, 
while the wear is practically negligible. Ordinarily 
Corliss engines run at 75 to 85 revolutions per minute, 
but speeds of 109 to 150 revolutions are successfully 
maintained, and two of the Exhibition engines run at 
100 and 135 revolutions. That the gear has rivals for the 
same Class of work will be seen from descriptions of other 
engines. 

The following is a list of the Corliss engines exhibited, 
and particulars of these will be given in order :— 


Corliss Engines, St. Louis Exhibition. 


| proportion of steel in the mixture. 


| of open-hearth steel, fitted to the pistons with taper fits 


| and 30in. at the seat for the crank, which is of the fantail 





One Allis-Chalmers 


Four Westinghouse Vert. 


One Hooven, Owens and Rentschler Vert. 


‘!wo Brown ... Vert. 


One Lane and Bodley... Hor. 


One Murray ... Hor. 


The Allis-Chalmers Company, of Chicago, exhibits 
what is by far the largest engine at the Exhibition, 
being a 5000 horse-power engine with the Reynolds- 


Hori- Vert. 


the cylinder, and both the valves and the cylinder are 
double-ported. The vertical low-pressure cylinder is of 
side-pipe construction, that is, with a separate casting on 
each side for the steam and exhaust. For this cylinder 
the valves are double-ported and are placed in the 
cylinder heads, which are single-ported. The high- 
pressure piston is of cast steel, and the low-pressure 
piston of “‘ semi-steel’’—or cast iron strengthened by a 
In each case there is 
a cast iron junk ring, having strips of red metal inserted 
in the face, and a cast iron follower. The piston-rods are 


and secured by jam nuts. The outer ends of the rods 
are threaded to screw into the crossheads, which are of 
cast steel, with adjustable shoes of cast iron faced with 
Babbitt. The crosshead pins are of open-hearth steel 
fitted into the crosshead with taper fits and held by steel 
jam nuts. The connecting-rods are of the same kind of 
steel, with solid ends for the crosshead pins and strap 
ends for the crank-pin. 

The shaft is also of open-hearth steel, hollow forged, 
with a l16in. hole. It is 37in. diameter at the middle 


type, instead of the more usual disc form. The nickel 
steel crank-pin was forced into the crank by hydraulic 
pressure. Both of the connecting-rods take hold of this 
pin, the low-pressure rod being next to the face of the 
crank. The bearing for each rod is Yin. long, so that the 
cylinders are off-set with their centre lines Yin. apart. 
The fly-wheel is built up in ten segments, each forming 
one arm and a part of the rim. The rim is 30in. wide on 
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the face and 33in. deep. The weight of the shaft is 
61,000 1b.; crank, 32,0001b.; total weight of fly-wheel, 
shaft, crank, and generator field, 514,000 lb. 


Corliss arrangement of valve gear. This engine is ofa| Only two excentrics are required for the valve gear, one 
type which is now being adopted in several cases for | operating the steam valves of both cylinders, and the 
high-power engines for electric tramway and lighting | other operating the exhaust valves. This is effected by 
stations, having the high-pressure cylinder horizontal and | attaching two excentric rods to each excentric strap; one 
the low-pressure cylinder vertical, but both driving upon | rod being horizontal and the other vertical. The valve 
the same crank-pin. The arrangement is a very old one | gear for the high-pressure cylinder has two wrist plates, 
in Great Britain, being first introduced by Macnaught | one for the steam valve connections, and the other for the 
about the middle of the last century. In central station | exhaust valves. The valve gear for the low-pressure 
practice it is customary to put one of these engines | cylinder has direct connection for the steam valves, and a 
at each end of the shaft carrying the generator, so | wrist plate for the exhaust valves. The releasing gear is 
that each generating unit consists of two independent | of the Reynolds type. 
engines and the generator. With this arrangement| The valve gears of both cylinders are designed for long 
no fiy-wheel is necessary, the two cranks being set | range cut-off, under control of the governor. This gover- 
at 135 deg. and the 180-ton revolving field of the nor is extra heavily weighted, controlling both cylinders ; 
generator having sufficient fly-wheel effect in itself. At it is equipped with an electric synchroniser, a hand 
the Exhibition, however, one engine drives a shaft on | Synchroniser, a hand lever for adjusting the cut-off 
which is mounted a generator of 3500 kilowatts capacity, | in the low-pressure cylinder, and a safety stop. This 
6600 volts, 25-cycle, three-phase. A fly-wheel is used in | last is an emergency device, which is normally held 
this case. | out of action by an arm carrying an idler wheel which 
Of this immense engine the bed-plate is 17ft. long, | rides on the governor belt. The breakage of this 
11ft. 6in. wide, and 4ft. 9in. deep; this is common to both belt would allow the arm to drop and thus close the 
cylinders. The foundation plate is 23ft. 3in. long, | emergency stop valve. With 150 Ib. initial pressure, a 
13ft. 3in. wide, and 1ft. deep. This extends from under | cut-off of one-third gives 44 lb. mean effective pressure 
the bed-plate, to which it is fastened, to the end of the | referred to the low-pressure cylinder. 
concrete foundation; it supports the high-pressure! The receiver is vertical, fastened to the low-pressure 
cylinder and slides, and also the brackets for.the high- | slide casting; its upper part acts as the steam side pipe 
pressure valve-carrier arm and regulator. Under the | of the low-pressure cylinder. Thereis no reheater. The 
slide is a foot which rests upon and is bolted to the bed- | condenser is of the Alberger barometric type, which has 
plate; the front or crank end of the slide is bolted to the | been described in the previous articles on the power plant. 
bed-plate and the low-pressure frame, which latter is | A steam separator is placed in the exhaust pipe, near the 
mounted on the bed-plate. The length over all is 39ft., | condenser. 
and the height from the top of the foundation is 39ft. 2in. | 
The principal dimensions of the engine—which carries the | Tux construction of the Kaluga branch of the Moscow 
decorative electric lighting load, are as follows. | and Briansk Railway is to be finished by October 28th, 1905, 
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Nauticus 1904. Jahrbuch fur Deutschlands Sec. 
interessen. 8vo., pp. 560, with 19 Plates and three 


Supplementary Maps. Berlin: E. 8. Mittler and Son. 
1904. 


Tuts, the sixth annual issue of what may conveniently 
be called the German Brassey, is generally similar in 
arrangement to its immediate predecessor, which we 
noticed at length in 1908. Commencing with a generii 
survey of international politics, and the probable future 
developments, the first item in the descriptive portion 
gives the state of the German Navy, with notices of the 
ships laid down and completed during the year, amon: 
these being the newest designed battleships O and P, 
of 13,000 tons displacement and 16,000 horse-power, wit! 
triple screws and Thornycroft-Schulz water-tube boilers, 
commenced in the current year. The speed is intended 
to be 18 knots. In addition to a normal coal capacity of 
800 and total of 1800 tons, provision is made for 200 tons 
of creosote oil fuel. A phototype reproduction of a 
drawing of the ship as she will appear at sea forms the 
frontispiece. Other illustrations are given of ships on 
trial trips, including the 9000 tons armoured cruiser Prinz 
Adalbert, of 20 knot speed, and the Hamburg steaming 
22} knots. The latter is a representative of the “en- 
larged small” protected cruiser type of 3250 tons and 11,000 
horse-power, of which five have been completed or 
launched, and two are to be begun in 1904. One of tiie 
former, the Lubeck, launched in March, 1904, is now being 
fitted with her propelling power, Parson’s turbines, and is 
expected to be ready for trial in August, 1904. In the 
succeeding sections a similar, though more condensed, 
survey is given of the progress of foreign navies, among 
the ships noticed being the Queen Swiftsure and Tri- 
umph, the new large cruiser of the County class, and the 
larger destroyers, of which the Eden is given as a type. 
In the French navy the Suffren and Kleber are given as 
examples of new developments, and in that of the United 
States the Washington and Tennessee armoured cruisers, 
and the Decatur torpedo boat destroyer. The newer 
Russian and Japanese ships are illustrated by diagrams 
only. The Austro-Hungarian new high-speed battle- 
ships are represented by the Erzherzog Karl. 

The remaining portion of the first section, which is 
confined to naval, political, and historical subjects, con- 
tains essays on the military significance of high-speed 
ships, the present condition and development of sub- 
marine boats in the different navies of the world, and on 
the basis of English colonial policy. The second part, 
devoted to economic and technical subjects, contains the 
usual articles on the progress of merchant shipping and 
shipbuilding both in Germany and other countries, on 
the probable developments of high-speed transatlantic 
steamers, having especial reference to the new turbine 
steamers of the Cunard Company, the commercial and 
political significance of the Panama Canal, the seal 
fishing industry, and a good popular article on wireless 
telegraphy, in which the different systems, proposed 
or in use, are very clearly described for the benefit 
of those unlearned in electrical technicalities. In 
this subject the writer deplores the hard necessity of 
the German steamers having to use the Marconi instead 
of the German (Slaby-Brunn) system, owing to the 
refusal of the Marconi Company to receive communica- 
tions at their stations on the English Channel from ships 
carrying other instruments than their own. It is further 
considered that wireless telegraphy is not likely to prove 
a serious competitor to submarine cables, on account of 
the much greater capacity (about 7 to 1) of the latter, and 
the smaller mechanical energy required for the trans- 
mission. With 100 horse-power steam engine driving a 
50-kilowatt alternating generator, giving a current of 
200 volts, which is raised in the transformer to 20,000 
volts, signals were received from the shore by the Italian 
cruiser Carlo Alberto at a distance of 750 miles. 

The third or statistical part gives the usual detailed 
lists of the different navies and the merchant ships of 
Germany and other countries, and the tonnage movement 
of the principal commercial ports. The details of these 
are marked by the same fulness and careful revision that 
have been so apparent in former years. A noticeable 
point in the merchant steamer list is the disappearance 
of the 18 to 20-knot steamers from the German mail 
fleets, most of which are marked as sold to foreign 
countries. From the four 23 and 23}-knot ships of the 
North German Lloyd and Hamburg-American lines there 
is a sudden drop to 16 knots, which seems to be the 
speed adopted for the new ships under construction. 

The value of the book might be increased if references 
to original authorities and illustrations were more freely 
given. The plate of H.M.S. Triumph is stated to be pro- 
duced from a photograph supplied by Messrs. Vickers, 
Sons, and Maxim, but in no other case has it been 
thought necessary to acknowledge the source of similar 
illustrations. 


Cambridge Physical Series—Mechanics. By JouNx Cox, M.A, 
F.R.S.C., Macdonald Professor of Physics in McGill 
University, Montreal. Cambridge: At the University 
Press, 1904. 

THE greater number of those who study mechanics are 

never called upon to apply the principles they have 

learnt. It is a subject in a curriculum that has to be 

“got up” for the attainment of certain degrees, and to 

the average young mortal endeavouring in a certain 

limited time to fill his brain with useless knowledge it is, 
as the author of the work before us remarks, “a dull and 
tiresome subject that has convinced many generations 
of students that an abysmal gulf separates theory from 
practice.” Yet mechanics properly studied is at least as 
fascinating as any other science, and to the logician and 
philosopher its value cannot be over-rated. Everyone 
who has read Professor Mach’s ‘‘ Science of Mechanics ” 
recognises that fact. Mach was a revelation to thousands; 
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he showed that mechanics was not a dry, harsh subject, 
but a fascinating history full of human interest. Un- 
fortunately he does not appeal to the young student: 
His book has a peculiar atmosphere of its own, 
and unless the reader is in that atmosphere it all 
appears to be foolishness and vanity. The atmosphere 
is one of dense ignorance. The reader has to forget all 
that he has ever learnt of mechanics by teaching or ob- 
servation. He has to imagine himself in an age when 
facts which are commonplaces to him were unsolved 
problems, and he has to get himself into the train of 
thought which led philosophers of the past up to the 
formulation of the laws of mechanics that he himself 
knows probably too intimately. That is no easy matter. 
A continual effort'is required. He has to check himself 
frequently from jumping to the correct conclusion, and 
has to make an effort to place his feet in the footsteps of 
the old philosophers. That it is well worth making the 
effort everyone who has tried will admit. 

Mr. Cox’s book is, so to speak, a student’s guide to 
Mach, and it possesses much of Mach’s charm. The 
author has managed to retain that human interest in 
mechanics to which the German work owes its fascination. 
The development of natural laws, the solution of problems, 
the inquiry into phenomena, are no longer text-book 
studies bred out of goodness-knows-what mechanical 
brains, they are real puzzles which men have faced 
and worried out in their own particular way. Every 
law has its biography, every experiment a history, and 
once we are in the vein, the stories that bind the laws and 
experiments to men whose names have been in our 
mouths, but who have had on profounder meaning to us 
than a sign post on a high road, suddenly acquire a pro- 
found fascination. Mr. Cox has, however, other inten- 
tions than to re-render Mach. His book isa schovl-book. 
It has to teach students who have examinations to pass, 
and therefore the author combines text-book work with 
historical work. 

He divides his subject into four parts. The first 
he calls “The Winning of the Principles.” As its 
name implies, it is largely historical. It tells the 
reader how the laws of mechanics have been discovered. 
It occupies one third of the volume, and is such an 
excellent elementary treatise in itself that we are 
disposed to think that were the hundred pages or 
so which it fills published as a little volume to 
themselves they would find many readers. The next 
part gives us the mathematical statements of 
the principles. It contains a very good chapter on 
“Work and Energy,” and the mathematics throughout 
are of a kind that need not frighten a mediocre mathe- 
matician. The question of potential energy is always 
attractive. Mr. Cox, we observe, regards it as “ quite 
possible that all forms of energy, including those now 
classed as potential, may ultimately be reduced to cases 
of kinetic energy,” but in the meanwhile he will have it 
that potential energy is very real energy. ‘The word 
potential,” he says, “ must not be misunderstood to mean 
that this form of energy is not really energy at all, but 
only something which may become energy if allowed to 
convert itself into the kinetic form.” The two remaining 
parts deal with the application of the principles to various 
problems and the elements of rigid dynamics. 

Each chapter is provided with a number of ques- 
tions, which the student may employ to test his grasp 
of the subject as he proceeds, and with the excep- 
tion of the first book the experimental side of the 
problems introduced is illuminated by descriptions and 
illustrations of actual apparatus used in the laboratories 
of McGill University. The volume is one that we hope 
will appeal to students. We are convinced that if once 
they will take the pains to find out that there is another 
side to mechanics than the mere learning of the laws of 
motion and energy, a subject which is too often dry and 
tedious will become as fascinating as the more popular 
sciences. 





SHORT NOTICES. 


Die Hebezeuge: Ein Handbuch fur Entirurf Konstruktion und 
Cewichtshestimmung. Yon Hugo Bethmann. 8vo., pp. 475, with 
704 illustrations. Braunschweig: T. Vieweg and Son, 1904.— 
This book, for which the author makes no higher claim than that 
of a compilation, is of an essentially practical character. The 
rapid development of lifting machinery, especially in works where 
electric driving is employed, has given rise toa considerable amount 
of literary activity, both as regards special descriptions and general 
features, which may be taken to have culminated in the monumental 
work of Professor Ernst, of Stuttgart, where text pages and illus- 
trations alike are numbered by thousands. Such large and expen- 
sive works can of necessity only appeal to a limited number of 
readers, and the author has, therefore, done good and useful 
service in the preparation of the present volume, which is intended 
alike for the student and designer in the drawing-office. It con- 
tains detailed descriptions of the different elements, such as ropes, 
chains, hooks, drums, gear and guide wheels, brakes, safety ratchet 
gears, and other parts entering into the composition of low-lift 
hoisting machines, and then discusses the latter under the heads 
of pulley block tackles, winches, jacks, and cranes, the latter includ- 
ing all forms, from the simplest warehouse crane to the elaborate 
travelling structures required in steel foundries and machine shops. 
Each class is illustrated by a graduated series of examples for loads 
varying from 2 cwt. to 25 tons or more. Having regard to the 
circumstance that the study of theoretical memoirs is out of place 
in the drawing-office, the author has endeavoured to facilitate the 
work of the designer and computer by giving practical formule as 
much as possible, supplementing them by comparative tables of 
dimensions of complete work. The principal feature of the book 
is, however, to be found in the illustrations, which are given in 
great number, and are of a very high quality. The subjects of 
lifts and elevators have been reserved for a supplementary volume 
which we hope that the author will find it convenient to give us at 
no very distant date. 


z Hand-book of Stations on the Railways in the United Kingdom. 
Published by the Railway Clearing House, 123, Seymour-street, 
Kuston-square, London, N.W. Price 8s.; by post 8s. 6d.—This is 
a new and revised edition of a book which has been found of 
great use by railway companies, colliery proprietors, coal mer- 
chants, and general traders. It contains, we are told, upwards 
of 35,000 entries, alphabetically arranged. The entries give the 
name of the station, the company to which it belongs, the county 
in which it is situated, the position it occupies, and the accommo- 


THE GLOMMEN HYDRAULIC POWER 
WORKS. : 


THE Glommen, the largest and most important of the 
Norwegian rivers, having a drainage basin of about 16,000 
square miles, is formed by the junction of two nearly equal 
branches, the Glommen and Vormen rivers, as shown in the 
sketch map, Fig. 3. The former or eastern branch, which 
is the longest, rises near the Swedish frontier in a series of 
small mountain lakes in latitude 68 deg. N., at a height of 
8400ft. above the sea level, and, following a somewhat 
tortuous but generally north and south course of about 260 
miles, reaches the sea at Frederickslad on the Skagerak. 
The western or Vormen River unites with the Glommen 
about 80 miles from the sea, and a short distance akove the 
point of junction passes through the Mjésen Lake, which is 
400ft. above the sea, with a surface area of about 140 square 


and other uses in Christiania and the neighbouring towns by 
a system of overhead land lines. The works, which have 


-| been -carried eut by the-Schuckert Company, were com- 


merced iri 1900,-‘and-the first portion was completed in 
September, 1903. This, as shown in Fig. 1, includes an 
| impounding weir from the left bank of the river to an 
| island in the centre of the channel at the falls, a partially 
| closed weir from the island to the right bank, an open power 
race, or canal, about § mile in length, and a power-house 
| containing the turbines and electric generators. The mouth 
| of the power race is guarded by a floating boom formed of a 
| timber lattice work with a close screen. of planks immersed 
| about 4ft. in the river, which is made fast to the point of the 
|island at one end, and can ‘he shifted in direction by 
| moving the anchorage at the other end,so as to direct the 
| logs passing down the river in*flood time into the free 
| channel over the falls. . This arrangement has been found to be 
| perfectly efficacious, but it is intended to replace it by one 
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lower down another lake basin is traversed. This, known as 
the Oeyeren Lake, is about 20 miles long, two to three miles 
broad, and 340ft. above the sea level. These lakes, in 
addition to acting as intercepting basins or settling ponds 
for the sand and stones brought down by the higher mountain 
streams, serve the more important purposes of regulating the 
temperature and volume of the water flowing down the river, 
the latter item being subject to considerable variation with 
the seasons, being at a minimum of about 3500 cubic feet per 
second in winter and 70,000 cubic feet in average summer 
floods, although in years of specially heavy rainfall it may 
rise to more than twice the latter quantity. In order to 
equalise the flow, it has been proposed to build a dam at the 
lower end of the Mjésen Lake, raising the surface level by 
about 13ft., which would give an extra storage of about 
1900 million cubic yards of water, or sufficient to maintain 
a minimum dry-weather flow of 10,500 cubic feet per secord 







" Section in 
Rock Cutting 






-~ 


Tue ENcinecr Gg 
Fig. 2—- SECTICNS 


for about two months, and a plan for effecting this by means 

of a needle weir is under consideration by the Norwegian 

Government. 

Below the Oeyeren Lake the valley contracts, and the 

river, passing through a rocky and much obstructed channel, 

forms a series of waterfalls and rapids having a collective fall 

of 250ft. in 15 miles, forming a series of water powers which 

are partly in Government and partly in private ownership. 

One of the most important of these, the Kykkelsrud Falls, 

nearly in the centre of the group and about 40 miles from 

Christiania, belonging to the Glommen Wood Pulp Company, 

had been partially utilised for some years, a volume of about 

1400 cubic feet of water, with a head of 194ft., having been 

applied in driving a group of small mills for flouring, sawing, 

and wood grinding, when, in 1899, the owners, in combina- | 
tion with the Schuckert Electrical Company, of Niirnberg, 
initiated a larger project for using the.entire fall of 62ft., 
with an average flow of 9000 cubic feet per second, in the 





dation it offers, The crane power available is also indicated, 


production of electric energy and its distribution for power | 


miles and a maximum depth of 1470ft., and about 20 miles | 


Fig. 1i—-GLOMMEN KYCRAULIC POWER WORKS 


with an ircn-tubular framing ahd immersed prongs in order to 
| stop back 7 waterlogged stems” which, having lost their 
| buoyaney, haye’a tendency to pass ‘into the canal below the 
| level of the protecting’ screen. 

| The intake of the canal is slightly funnel shaped and 
| divided by a central pier giving two apertures, each about 
| 41ft. square, and an effective waterway. between 1500 and 
| 2200 square feet, according to the position of the inlet pen- 
| stocks, which are plain telescopic shutters worked from 
| overhead winches driven by two electric motcrs of 18 
|-horse-power each. . The power race is of a deep and nar- 
| ‘row form, 25ft. wide at the bottem, and varying in depth, 
| according to the shape of the hillside, ftom 50ft. to 
| 78ft.,. as“shown in the sections—Fig. 2—the sides being 
| dressed toa slope of 1 in 10;, the longitudinal slope of the 
| bottcm is 1 in 660. The ground traversed is partly hard 
| gneiss and partly blye glacial clay ; about 340,000 cubic yards 
| of the latter“have/teen dvg cut, while 290,000 cubic yards 
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of hard rock have keen removed by blasting. In the rock 
cuttings the sides are left without protection, but in the clay 
ground concrete walls are necessary, and for these and other 
building purposes about 110,000 cubic yards of concrete and 
stone masonry have been required. The canal is enlarged at 
its lower end into a basin 66ft. broad and 420ft. long, having 
the inlet passages carrying the water to the turbines in the ad- 
jacent power-house built into the right-hand longitudinal wall. 
To protect the crown of the canal bank and the railway laid 
along it from flooding, the boundary wall is lowered 3:28ft. 
for a length of 328ft. to form a waste weir immediately above 
the power-house, where a by-pass is also provided. At the 
end of the basin sluices are provided for the removal of ice 
and other floating objects. These are now opened and closed 
by hand, but it is intended to provide them with electro- 


| motors. 


The effective section of the waterway in the canal at low 
water is 860 square feet, which will be increased by one-half 
when the needle weir is added. Under the most unfavourable 
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conditions, when the effective head is reduced by the high 
flood in the tail waterway, and the by-pass sluices are opened 
for flushing, so that additional turbines are required to main- 
tain the full output of the works, the loss of head is about 
64ft. with a rate of flow in the canal of 9°8ft. persecond. In 
dry weather, when the water level is lowered to that of the 


crest of the ground weir, the loss of head is reduced to 4}ft. | 


and the speed of flow to 8°2ft. per second, under which con- 
ditions the supply amounts to about 7060 cubic feet per 
second, giving, with 524ft. head, about 36,000 horse-power. 
By the addition of a needle weir above the ground weir on 
the right bank, the effective head could be raised to 70ft. and 
the supply to 7300 cubic feet per second, giving 44,000 horse- 
power as a maximum. 

According to the complete scheme the hydraulic motors 


planned include three turbines of 280 horse-power each, | 


driving direct-current generators for exciting and lighting 
purposes, four of 
5000 horse-power each, driving alternating-current gene- 
rators; but in the power-house, as completed at present, 
provision is only made for the exciters and 3000 horse-power 


units, and two of each of these have been erected. As shown | 
above, there are five pits or chambers in the house, | 
two of the three direct- | 
current generators, which are driven by turbines made by | 


the central one containing 


Mr. J. M. Voith, of Heidenheim, am Brenz, who has 


also supplied one of the large 3000 horse-power motors for | 


the alternators, the second having been built by Messrs. 
Escher, Wyss and Co., of Zurich. These are placed in the 


pits at the south end of the house, the two at the northern | 
end being unoccupied, but having their inlet sluices and | 


supply pipes built ready to receive their motors when 
required. The inlets frcm the basin are uniformly 143ft. 
high, but vary in width with the size of the motors from 
9°8ft. for the central pit, 19°7ft. for the 3000, and 29°5ft. for 
the 5000 horse-power turbines, The rectangular section is 
gradually changed to a circular form to fit the shape of the 
turbine pressure pipes, and a ventilating pipe, 20in. in dia- 
meter, is placed at the highest point of the inlet. 

As the water levels are subject to considerable fluctuation 
with the seasons, the effective fall varying from 46ft. to 64ft., 
with a difference in the tail race of 39ft. between summer and 
winter level, it has been necessary to adopt the Francis 
system of construction for the turbines, with central dis- 
charge through long tail pipes, with vertical shafts and hori- 
zontal dynamos, the latter being placed nearly on a level 


3000 horse-power each, and eight of | 
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Fig. 3—-RIVERS VORMEN AND GLOMMEN 


The larger wheels are generally similar in construction, 
except as regards their intakes. The Voith turbine, which 


diminishing rectangular section, which increases the speed 
of the water from 9ft. per second in the 10ft. intake pipes to 
20°8ft. per second at the guide-ring buckets of the wheel. 
The tail water pipe is conical, increasing in diameter down- 
wards into a concrete syphon of continuously varying section, 
whereby the speed of the discharge is gradually reduced to 
3°8ft. per second at the outlet. 
The Escher-Wyss turbine, 7ft. in diameter, is contained in 
a wrought iron casing connected centrally with the pressure 
pipe by a conical nose-piece with a cast steel throttle valve 8ft. 
in diameter. The wheel has twenty buckets, with an outer 
| concentric guide ring with twenty-two buckets, the admission 
being regulated by a ring slide between them. The buckets 
| on the guide ring are placed obliquely to each other so as to 
| give larger openings at the top than at the bottom, so that 
| in closing the sluice the amount of water shut off for equal 
| depths is greater at the beginning of the stroke, an arrange- 
| ment which admits of more exact regulation than the 
| ordinary parallel form. 
| The mountings of the two wheels are generally similar. 
| Their main shafts are of Siemens steel, 25ft. and 27ft. long, 
| and 12in. diameter, the weight of the rotating parts, water- 
| wheel shaft and field magnet wheel of the dynamos, is about 


' | $2 tons, which is counterpoised by forcing oil at 15 atmo- 


spheres pressure between the rubbing surfaces of the overhead 
bearings, so that the weight of the moving parts is carried 
upon an oil bed. The efficiency of these wheels at the 
normal speed of 150 revolutions per minute is about 75 per 
cent. for a normal head of 52ft., and is guaranteed not to fall 
below 72 per cent. for a change of 6ft. in the head in either 
direction, the speed of rotation remaining the same. The 
electric generators are triphase alternators with fixed 
armature rings and rotating field magnets, the former being 
16°4ft. inside, and the latter 16°35ft. outside diameter, 
leaving an air space of about one-third of an inch between 
them. The magnet wheel has forty poles, makes 150 
revolutions per minute, giving a frequency of 50 periods per 
second and developing 2500 kilowatts at 5000 volts. Themaxi- 
mum electric efficiency is 96 per cent. The energy consumed 
by the exciter current varies from 16 to 24 kilowatts. The 
highest temperature developed in the iron or any part of the 
+ after running continuously at full load was 26 deg. 

ent, 

For the long-distance transmission the tension of the 
primary current is raised to 20,000 volts by means of oil 
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transformers, with a newly patented arrangement of the 
jron core having the winding channeled with numerous 
passages, which, besides acting as a very efficient means of 
cooling, greatly improves the insulation of the individual 
coils of the winding, and between the latter and the iron 
core. The transformers, of 950 kilowatts capacity, are 
contained in corrugated metal tanks, mounted on wheels, 
which run on rails, and can be easily removed for repairs. 
As shown in the engraving, the transformer room is placed 
between the power-house and the retaining wall of the inlet 
Lasin of the canal, with a line of cellars below it, which are 
maintained at a low temperature by a constant air current 
from a fan at O°8in. water pressure. Each transformer 
develops 950 K.V.A. at 20,000 volts. The losses determined 
on a long-continued run amounted to 19,750 watts, of which 
8250 watts are chargeable to the iron and 12,500 to the 
copper. 

The maximum temperature observed in the oil vessels of 
the transformer after a long continued run at full load is 
about 40 deg. Cent. The efficiency of the transformer in- 
creases from 91°5 per cent. at 0°1 load to 97°5 per cent. 
at 0'4 load, and between half and full load running practic- 
ally constant at 98 per cent. 

The long-distance transmission, which is still under con- 
struction, is intended to include four northern and one 
southern distributing lines. In the former direction two 
series of posts have been erected for about 40 miles, each to 
carry two sets of three wire conductors, only one set being 
erected at present. These have conductors of 50 mm. 





DOVER COLLIERY. 
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The small trepan is a massive wrought iron and steel | 
structure, which is set forth as‘a whole and in detail in 
Fig. 10. The trepan proper consists of a block of cast 
stezl wrought to shape, P), having a foot with a curved 
edge below and tapering to a stem 21%in. wide and 64in. | 
thick at the top; it is shown in section down the middle 
at H B. The general width of the curved edge is 10}in., 
and it has 11 circular taper sockets for holding the teeth; 
moreover, the curved heads at each end, forged out of the 
same mass, have each four similar holes for teeth. These 
points are illustrated in the figure, generally, at the lower 
part of P;, from the end at A, from the centre at B, from | 
below at C and D, the former with the teeth inserted, the 
latter without them. The teeth are of tool steel, those | 
in the foot are 7jin. along the blade, 15}in. in height, and | 
weigh 1} ewt.; those of the heads are the same height | 
but 10$in, along the blade, so as to make the cut | 
of sufficient ‘size to allow the instrument to pass down | 
easily. All the teeth are set with their blades in | 
the direction of the axis of the trepan, and are fixed 
by pins fitting in circular slots. In the figure P, 
and Pg indicate the head and foot teeth respectively ; 
moreover, the former are shown in detail at E, and the 


|in position in the “lame” 
}and in detail 








supplied with five similar sockets. The teeth are shown 
A and E in the figure, 
at H and I. They are of tool steel. 
The head teeth, H, are 15}in. high, 154in. along the blade, 
and weigh 2} cwt. éach; the other teeth, I, are also 
15hin. high, but only Yin. along the blade. The teeth, as 
in the case of the small trepan, are set with their blades 
in the direction of the axis of the trepan, and are also 
fixed by a pin fitting ina slot—at K the top of a tooth 
with its slots are shown. The “lame” is shown at A, and as 


' seen from below at B; with teeth inserted at C without 


them. At E and F are end views, the former with the 
latter without tooth. G gives a sectional view of the 
head. The “lame” is connected to the stem N by one 
vertical arm or strut L, 84ft. high, and Yin. to 11fin. 
wide, and in parts 74in. thick; but there are bosses of 
greater thickness, and by the two diagonal arms, M, 
each 104ft. long, and varying in thickness and width 
like the arm L; the stem-piece, N and N’, is 6}ft. 
in height, about 44ft. across at its widest part, and 
20in. across at the top, and varying in thickness from 
6lin. to 114in., as shown at N’. The mode of attachment 
of the struts to the stem-piece and “lame” is indicated 
at O, and the special wedges and a key are shown at O’. 
The side view of the diagonal struts is given at M’. The 
struts, stern-piece and guide plates now to be described 
There are two vertical plates 






























































































sectional area, whence the connection to the ultimate | latter at I’. The framework or guide-plates consist of the | are all of wrought iron. 
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transformer station at Stemmestad, about 55 miles from the 
generating station, is continued by a three-wire system of 
35 square millimetres section. The masts are principally 
wooden poles, 39ft. high, with iron cross arms at the top, giving 
room for a set of wires arranged on the points of an equilateral 
triangle 28in. apart on either side, iron poles being only used 
at angular points or at the crossing of railways and rivers. 
The distance between the masts is 140ft., and that between 
the two lines 33ft. At seven points along the line sub- 
station transformers have been arranged for reducing the 
current from 20,000 to 5000 volts, for direct supply to the 
points of consumption, if necessary, to smaller stations for 
further reduction to 150 volts. According to the relative 
importance of their areas of supply, these sub-stations vary 
considerably in size, or between 320 and 1300 square feet of 
ground surface. They are divided into two storeys, the 
transformers being placed in movable carriers in the lower 
one, with the apparatus for 20,000 and 5000-volt current on 
iron frames on the floor above. Each station is provided 
with very exact lightning protectors, in combination with 
water resistances, and they are all in telephonic communica- 
tion with each other and the power station. The whole of 
the electrical arrangements have been supplied by the 
Schuckert Company. The foregoing particulars are drawn 
from an excellent detailed account by Mr. T. Kinbach in ‘our 
contemporary, the Zeitschrift des Vereines deutscher Inge- 
nieure, whieh we regret that, the demands on our space 
have not allowed us to reproduce more fully. 








A Live tramway wire fell last Friday afternocn at the 


Pier Head, Liverpool, and injured two persons. 


Fig. 8—THE LARGE TREP/N 


vertical plates P,, bolted on oak balks; the horizontal 
plates P,, which, as well as the beam P,, are all of wrought 
iron. The side view of the vertical plates is shown at G, 
the top view of the horizontal plates at K. The vertical 
guides are of the form indicated, and are above 8ft. high, 
about 9}in. wide, and 13in. thick at the thinnest places, 
and there are two at each end. The horizontal plates 
are 9ft. long, 15$in. deep, and 2in. thick at the narrowest 
parts. The way these are bolted together and to 
the trepan is indicated. The horizontal plates grip 
the stem of the trepan as well as the upper part of | 
the™side guides, making the whole rigid, and tending 
to keep all vertical. Centreing is also facilitated by 
having the centre of gravity low, and by the beam 
P,. The dimensions on the figures are in millimetres; 
moreover, various other details that need not 
be alluded to specially are set forth, such as the mode of 
fitting the parts together, &c. 

The large trepan is also an iron and steel structure of | 
considerable magnitude—one, too, that attracted no little 
attention at the Diisseldorf Exhibition in 1902. It weighs 
27 tons and is illustrated in Figs. 8 and 9. The foot, or 
“lame,” or blade is about 17ft. long, and of varying depth | 
and thickness, being 33ft. deep at the centre, at A in the | 
figure, llin. thick at the base, and 54in. thick at the top, | 
where it is attached to the strutsorarmsLM. The heads | 
at each end are 3#ft. across; the longitudinal portion of the 
“lame” is provided with twelve circular and.slightly 
taper sockets for the cutting teeth, the heads being each | 
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P, and two R, on each side, bolted over an oaken core. 
They are each 124ft. high, those at P are 12}in. wide, and 
those at R just under a foot wide, all being about 2in. 
These have a sheet iron shield screwed and screw 
bolted on, as indicated at S and S’—this shield is an inch 
thick. There are four horizontal wrought iron guide 
plates; two at the top T shown in plan at T’, and 
two at the centre, U and U’, they are each about 
18ft. long, about or over 2in. thick, the upper ones 
about 20in. deép, the middle ones about 14}in. 
These horizontal guide plates clamp all the other upper 
members of the structure as indicated, and at the places 
marked X are fixed with the locking screw bolts of the 
pattern showr at Z, which are also used at the attach- 
ment of the vertical guide plates P and R, to the foot at 
Y. The side view of plates P is given at P’, and shows 
the end views of T at T’ and of U at U”, also the bolt 
holes of the screw bolts holding on the shield S, the 
countersunk ends of which are indicated on R’, the side 
view of R. . Here, again, the end views of T and U are 
shown, these being also evident about the side view of 
the central strut L, above E on the other side of the 
figure. Cross sections of M, L and the oaken 
cores are shown respectively at M”, L”, and W. 
Fig. 8 is a view showing part of the large trepan, 
and among points not mentioned yet, shows the 
guide plates at the centre, which work in the hole 


| made by the small trepan, and keep the large one in the 


centre and in proper position ; hence itis not so necessary 


| to have the centre of gravity so low in the larger instru- 
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ment. The whole structure, with the centreing guide 
plates, is some 22ft. in height. 

As already noted, the clearing out of the débris from 
the hole was quite a simple operation, using the cuillere 


shown in Fig. 4, which weighs two tons and can hold six | 


sy) 


Fig. 9-THE LARGE TREPAN 


tons of stuff. The grab shown in the figure is also avail- 
able for dealing with heavier and coarser rubbish. When 
the waste was cleared out the cuillere was detached and 
the trepan, the free-fall—a special sliding joint 
is used with the large trepan—and line of rods 
screwed together and gradually lowered, the final, the iron 
rod, being connected to the end of the chain fixed to the 
balance beam, or rather to the swivel below the stirrup 
screw. All this is shown in Fig.4. The beam was given 
a reciprocating motion by a cylinder a metre in diameter, 
with a piston receiving steam on the upper surface 
only, and capable of giving a metre stroke; but the fre- 
quency and length of the strokes was controlled by the 
master borer, who manipulated the exhaust and admission 
valves in accordance with the character of the rock being 
passed through. The rods, of course, took upthe motion, 
and between each stroke a slight turn was given to the 
tool by eight men in the pit working on levers attached 
to the swivel; this was continued until the length of the 
swivel screw, about a foot, was exhausted, when the rods 
were detached from the beam and withdrawn, or the 
stirrup screw re-set and the boring continued with or 
without the insertion of a lengthening piece of rod as the 
case might be; ultimately, however, the cuillere would be 
again put into operation. The mode of procedure in the 
present instance has been to bore a hole with the smaller 
trepan 9ft. in diameter and 30ft. or 40ft. in advance of the 
full-size boring; in doing this the centreing was very 
carefully adjusted and maintained. The large trepan 
then followed, and its central guide plates fitting in the 
hole made by the smaller trepan maintained the true 
centre and the verticality of the boring, which is of 
utmost importance. The bailing appliances were worked 
by two of the winding engines already at the colliery, 


boring was at this point reduced to 18ft. in diameter, 
and passed successively through 2ft. 10in. of calcareous 
sandstone, 8ft. 9in. of hard gray limestone, alternating 
with bands of clay, 4ft. 6in. of calcareous sandstone, 3ft. 
3in. of dark gray marl, 2ft. Sin. of gray clay, 6ft. dark 
gray pat and 4ft. of fossil- 
iferous clay, when, at 1158ft., 
the coal measures were 
enccuntered. The Lower 
Lias beds proved loose, and 
here, again, another 20ft. of 
sheathing was put in, rest- 
ing on indurated gray coal 
measure shale. The boring 
was here again reduced in 


diameter, this time to! 
17ft. 6in., and the reduction | 


was continued by stages 
until, at a depth 1183ft. 8in., 
it was 16ft. 4}in. in diameter. 
At this point in the dark 
gray bind a firm bed for the 


tubbing has been reached, | 


so that boring operations 
will for the present cease, 
and the moss-box and tub- 
bing will be lowered into 


position. The full size boring | 
in the coal measures passed | 


through indurated gray shale 
12ft. 6in., ironstone 2in., gray 
shale 10in., and 12ft. 2in. of 


the dark grey kind. The} 


small trepan operations have 


disclosed in addition 5ft. | 


more of this kind, 2ft. of 


bituminous shale and coal, | 


1}ft. of dark gray shaley 
clay, 1ft. 10in. cf bituminous 
shale and coal, 3ft. Tin. of 
dark gray shaley clay, 6in. of 
bituminous shale and coal, 
and 8ft. Tin. of argillaceous 
fossiliferous bind, which 
forms the bottom of the 
present boring at a depth 
of 1206ft. Zin. The reduc- 
tion of the size cf the shaft 
has been done to render it 
suitable for the tubbing, and 
has entailed scme heavy 
work in dressing the massive 
steel “lame” of the large 
trepan to suit the altered 
dimensions. In Fig. 9 the 
two men are engaged in 
dressing the trepan for this 
purpose. 

In all 90ft. have been 
bored in twelve months, and, 


starting with a diameter of 


over 18ft., the shaft has been 
gradually narrowed down to 16ft. 4}in. It will be seen 
that the strata passed through varied considerably in 
character, the clay proved particularly troublesome, as 
the trepans stuck in it from time to time, and required 
the combined efforts of both 
engines to release them. 


piece of the equilibrium tube, it will be suspended from 
the six screws and rods. By the careful wor ing of these 
| the great mass will be kept level and plumb, and be 
gradually lowered into the pit, each ring being carefully 
adjusted with its intervening ring of sheet lead, and securely 
| bolted to the one below before any further lowering jx 
done. It may here be mentioned that all the rings Rave 
been accurately machined, and all bolt holes precisely 
| located and bored. Until water is reached the whole 
weight will, of course, be borne by the suspension rods 
| but as soon as water is reached the displacement wil] 
| exert its influence, and the whole shell would float incon. 
veniently were it not for the equilibrium tube, which 
| enables water to be withdrawn from the outside, and 
| transferred to the inside as occasion required, or vive 
versd. When the whole column of rings has been 
lowered the inner moss-box ring will come to rest on the 
| rock ledge, which will previously te made truly level and 
even; the whole weight of the tubbing will then press on 
the outer moss-box ring, and through it on the moss, 
which, if pressed together, will burst through the covering 
and completely fill the whole space between the shaft 
wall and the ring with a highly compressed packing, like 
a huge stuffing-box, which is intended to keep back 
| what would otherwise prove troublesome leakages of 
water. When the moss-box has quite settled down, the 
space between the shaft and the tubbing will be carefully 
filled with cement by means of special appliances, some of 
which were to be seen lying about. And it is only when 
this cement has set perfectly that any attempt will be made 
| to remove the water, an operation which must, of course, 
precede any dry sinking. The completion of the shaft 
will then be undertaken, as no more water troubles are 
expected. 

In addition to all these matters directly connected with 
the present operations, there were other incidental 
matters of interest; first of all, the staging for unloading 
the barges of their heavy freight is a good piece of timber 
structure. Then there is a hoist for drawing the tubbing 
rings up, and they are transported on carriages made 
on the spot from old girders—Fig. 3. Another hoist is 
installed to bring up shingle from the beach for concrete 
purposes. There is a structure which somebody sug. 
gested looked like a shaft being squeezed up from 
below, and which really was a huge tank or water tower 
built up of old tubbing segments in which a 30ft. Gallo- 
way boiler has been set on end, and this is to serve as a 
condenser for exhaust steam for all engines on the 
ground. These tubbing segments are part of the legacy 
of the old régime. The old locomotive that was used 
as a winding engine on the occasion of our previous visit 
now decorates the scrap heap. Many of the numerous 
pumps are stored and kept in good condition; the great 
Simpson pump, once placed away below ground, was dis- 
mantled, and is now under cover and unused at the 
surface. This is very striking evidence of the change the 
introduction of the present procedure has made in the 
work required. Various cores were also to be seen, and, 
althcugh no coal was exhibited, there was plenty of 
undoubted coal measure rock. The illustrations are 
mainly from working drawings, but Fig. 3 is from a 
photograph taken by Mr. William J. Horner, one of the 
directors, and Figs. 4 and 9 from photographs taken by 
Mr. Alex. Anderson, of the Royal School of Mines. 

The visits produced an agreeable impression that the 
work was being done in an earnest and thorough manner, 





The appliances for putting 
down the sheathing are of 





an ingenious and interesting 
character, and were duly 
exhibited. It will be noticed 
that the Trias and Permian 
beds are both missing, and 
that firm rock without water 
is in the dark gray bind of 
the coal measures, and upon _ 
this the tubbing will rest 




















about 1200ft. below the sur- 
face. Itis anticipated that 
the 90ft. of sinking to be 

















done before the workable 
coal is reached will be dry 
sinking, and can be done in 
the ordinary way. But be- 
fore this dry sinking can be 
undertaken, the great and 
anxious work of setting the 
tubbing has to be completed, 
for only then can the water 
be removed from the pit. 
The sinking gear previously 
in possession of the pit top 
will be replaced by the 
special apparatus for letting 























which had been geared down by helical gearing to meet | down the tubbing, including 
the new conditions. The character of the work that has | those shown in Figs. 1, 2, 
been done by the apparatus we saw may best be/ and 3. The moss-box will 
gathered from the following statement based on the facts | form the first and lowest 
set forth in a section prepared by Mr. T. J. Newton. | ring of tubbing; the space 
The operations started at the bottom of No. 2 pit, at a | between the external flanges 
depth of 1095ft., in Bathonian beds, and passed successively | will be packed with moss, of 
through calcareous grit 3ft. 9in., dark gray sandy marl | which four tons is stored at 
5ft., limestone and sandy grit 2ft. 3in., calcareous grit | the colliery; a covering of 
with lignite 3ft. 8in., quartzose sand 6ft. Qin., con- | netting will be used to keep 
solidated sand 4ft. 6in; these sands were loose and | the moss in position; upon 
water-bearing. At 1120ft. the lias was struck, and after | the moss-box the heaviest, 
passing through dark gray clay for 5ft. 3in. a steel | the 17}-ton, ring of tubbing 
sheathing was let down. It consisted of plates arranged | will be carefully adjusted 
to break joints and put together on the surface, making a | with a ring of sheet lead 
cylinder 20ft. high and 18}ft. indiameter. This rested on | between its flanges, which 
a bed of sandy clay, and is intended to keep back loose | will then be bolted firmly 
material, which would otherwise interfere with the fixing | together. The next operation will be placing the dia- | and reflects great credit on Mr. W.J. Cousins and Mr. 
of the tubbing, the adjustment of the moss-box, and | phragm and suspension eyes in position, these will be | Newton and his assistants, and particularly on Messrs. 
the cementing operations, all of which are of vital | bolted on to the strong middle rib of this ring of tub- | Haniel and Lueg, of Diisseldorf,.who have supplied the 
mportance to the success of the undertaking. The | bing, and when all is in position, including the reducing | material and are carrying out the work, 
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INDUSTRIAL PROGRESS OF JAPAN. 

We have received a copy of the Fourth Financial and 
Economical Annual of Japan, a statistical book prepared 
by the Department of Finance and published at Tokyo. 
It is written in English, and contains a great quantity of 
useful information about Japanese laws and finances. 
For the greater part it has but little to do with engineering, 
but we take from it a few passages which we think will 
appeal to our readers. As a note to tables of statistics of 
mining and mineral product we find the following brief 
résumé of Japanese mining :— 

The raining industry, at present one. of the most important 
industries in Japan, was in the first years of Meiji still in a very 
backward state. The Government, anxious to promote theindustry, 
worked itself several mines, introducing the most recent European 
technical method. But the Government’s mining industry was, in 
most cases, a failure, so far as financial aspect is concerned, and in 
order to avoid further losses, most of the Government’s mines were 
aftersome years sold to private persons, under whose hand, however, 
they were soon brought to a flourishing eondition, and thus ushered 
in the general development of our mining industry. 

In 1890, the Mining Law was enacted, and is still in force. 
According to this law, special concession or permission of the 
Minister for Agriculture and Commerce is required for the mining 
enterprise or the exploration of mines. Of two or more applications 
for one and the same place, the preference is given to that of the 
earliest date. The period allowed for exploration is limited to one 
year—in special cases, prolongation within one year is permitted— 
for which term no other person may apply for the same kind of 
mineral in the same region. The extent of one mining sett must 
be more than 10,000 tsubo (about 8°16 acres) in the case of coal 
mines ; in other cases more than 3000 tsubo (about 2°45 acres) and 
must not exceed 60,000 tsubo (about 49-014 acres). For the sake of 
the administration of the mining industry the whole country is 
divided into five districts, each of which has a mining inspection 
office. Each miner is obliged to make a mining programme every 
year, which, after being examined and sanctioned by the director 
of the mining inspection office, must be strictly followed. In case 
the miner fails to deliver the programme in proper time, the con- 
cession may be repealed. The same 5 ey also, if the mining 
enterprise or the exploration we pa to the public welfare, if 
the mining work is discontinued for one full year or not started 
before one full year from the date of concession, if the concession 
or the permission has been given by mistake or been obtained by 
fraudulent means, or if the situation and-formation of the mining 
sett is in discordance with the natural formation of the ore deposit 
in such a manner as is unfit for the full exploitation of the mine. 
Inal] these cases, however, —— to the court of administrative 
litigation is allowed. The director of the mining inspection office 
is authorised, if he find some part of mining work injurious to the 
public welfare or dangerous, to order the temporary suspension of 
the mining work, or may insist on proper arrangements for the pre- 
vention of tke injury or danger being made. Special facilities are 
given to the miner, that he may, with the permission of the director 
of the mining inspection office, survey any part of the land belong- 
ing to other persons, without the consent of the owner, and that no 
one may reject his request to lease any land except railway, tram- 
way, public road, river, lake, dike, park, building site, &c., if he 
want it for erecting refineries or other buildings, for constructing 
road, tramway, railway, &c. It may be added that, prior to 1900, 
Japanese subjects only were allowed to undertake mining industry 
or become the partners or shareholders of a mining company, but, 
according to the amendment introduced in the same year, any 
Japanese subject or any company organised in accordance with the 
Japanese Commercial Code, may undertake mining industry in 
Japan, so that foreigners may now take part in the mining industry 
in Japan as partners or shareholders of a mining company. 

In 1893 a special law for placer mining was enacted which con- 
tains, in the main, articles of the same purport with those of the 
Mining Law. 

The protection of inventions was first introduced into 
Japan in 1871, and the patent laws have been modified, as 
explained in these columns, from time to time since then. 
Of these modifications probably that of most importance 
to us is that covered by Article XVII. of the Treaty of 
Commerce and Navigation concluded between Japan and 
Great Britain in August, 1894, by which it was prescribed 
that the subjects of each of the High Contracting Parties 
shall enjey in the dominions and possessions of the other 
the sam2 protection as native subjects in regard to 
patents, trade-marks and designs, while in Article III. of 
the Protocol Japan agreed to join the International Con- 
vention for the Protection of Industrial Property. 

The present Japanese Patent- office has been very recently 

organised according to the Imperial Ordinance No. 234 of 
1903, and the staff now consists of one director, four secre- 
taries, and technical officials who act as chief examiners, 
fifteen examiners, and twenty assistant examiners, with 
a force of clerks and draughtsmen. 
_ The number of patents taken out by Japanese subjects 
is steadily increasing. In 1893 the number was only 1337, 
last year it rose to 2923; and whilst in 1897, only 60 
patents were granted to foreigners, they secured pro- 
tection in 1903 for 330 inventions. 

We conclude with two notes about national debts. 
The first refers to the navy loan. This was raised 
for the purpose of obtaining a fund necessary for the increase 
of our naval strength. In view of the importance of naval expan- 
sion, the Government decided about 1883 upon ‘a plan of arpro- 
priating 26,640,000 yen toward that purpose in eight years from 1883 
to 1890. In pursuance of this plan, 9,903,491 yen was expended 
before the end of the fiscal year 1885-86, and there remained still 
16,730,000 yen to be expended during the remaining years. But 
incessant progress in civil and military affairs naturally involved 
growing calls upon the Treasury, and the ordinary national income 
did not suffice for such extraordinary outlay as was needed for the 
haval expansion, In 1886 it was accordingly decided to raise the 
havy loan to the amount of 17,000,000 yex in course of the next 
three years, and to apply its proceeds to the execution of the 
remaining part of the naval plan. 

The second abstract outlines the object of the railway 
Oal. 

To complete the railway system of our country, the Government 
decided to raise a loan of 36,000,000 vex for the construction of 
hew railway lines and another loan of 50,000,000 yen for buying up 
Important private railways. Bills for the railway loan and for 
buying up private railways were accordingly drawn up and pre- 
sented to the Imperial Diet in 1892, where the two bills were 
amalgamated, with some modifications, and passed under the title 
of the Bill for Railway Construction. According to this amended 
Bill the lines to be constructed in future shall first be selected, and 
these selected lines be gradually built up within twelve years, 
beginning with 1893, with the proceeds of loans to be issued from 
time to time within the same period to the maximum amount of 
60,000,000 yen—afterwards increased to 73,150,000 yen. This plan 
has so far been carried out without disturbance, and the State rail- 
way construction is now in steady progress, 


_ A yen, we may remind our readers, is worth approxi- 
nately two shillings, 





PROPOSED IMPROVEMENT OF THE 
NIAGARA RIVER. 


CONSIDERING the growing importance of Buffalo, the Ton- 
awandas and Niagara Falls, owing to the power development, 
several plans are being considered by the United States 
Government and the interested cities to improve the harbour 
facil.ties of the Niagara River between the foot of Lake Erie 
and the Falls of Niagara, while, at the same time, the regulz- 
tion of the lake levels is being considered in the interest of 
the vessel interests of the upper lakes, as well as the new 
traffic that will come to this section through the construction 
of the proposed 1000-ton barge canal to replace the Erie Canal 
through New York State. 

The latest plan suggested is that of Mr. George R. Sikes, 
who has made a report to the Manufacturers’ Club of Buffalo. 

He proposes to build a steel bulkhead, dividing the waters 
of the Canadian and American rivers. Starting from Grand 
Island opposite Frog Island, crossing to and along Frog Island, 
to the north end of Strawberry Island and thence along the 
east side of Strawberry Island to its southerly end, thence 
southerly to a point in the river opposite Hertel-avenue, and 
700ft. distant from the face of the docks at Hertel-avenue it 
will continue up stream to the island side of the first pier of 
the International Bridge, thence to the inside of the intake 
pier, and thence to the angle in Bird Island pier opposite 
Porter-avenue. This is called the Black Rock section. It is 
proposed to dam the river at Tonawanda, to build another 
steel bulkhead from the north, or lower, end of Buckhorn 
Island, just east of the international boundary, to a point 
opposite Grass Island and thence to thé maimland below the 
power inlets, and to raise the levelof the water at Tonawanda 
to the level of the enlarged ErieCanal at that point and again 
at the Falls, giving two basins—the upper from Buffalo to 
Tonawanda, and the lower one from Tonawanda to the Falls. 
This lower basin will be reached by a lock in the Tonawanda 
dam. In the Tonawanda and Falls sections there will be 
regulating gates or bywashes, so that the levels in the two 
basins, and consequently the lake, may be absolutely 
controlled. 

It is proposed to use the same steel construction through- 
out, including the locks. The concrete surface of all three 
sections will be used for roadway and railway traffic, and 
such a section.of the Bird Island pier will be removed as may 
be necessary to open a channel from the present basin at the 
foot of Porter-avenue to the new 600ft. channel just inside 
of the new steel dividing draw. The present canals would 
remain as they are for the use of small craft. This improve- 
ment is designed to form a connecting link between the 
1000-ton barge canal and Lake Erie, of sufficient size for all 
purposes, and it is believed that it could be carried out at a 
smaller cost than any other plan proposed, and would open 
up harbour frontage embracing great tracts of land that are 
now only poorly cared for. The estimated cost of the plan 
which the Government recently had under consideration for 
the improvement of Black Rock harbour, says the report, 
was 4,500,000 dols., and that plan, it is claimed, would not 
begin to provide all the relief afforded by the new project. 
The estimates for the cost of the new plan, based upon the 
figures of responsible contractors, would result, it is said, in 
a net saving of 355,541 dols. 

The advantages of the new plan, as set forth in the report, 
are rapid construction, economy ; avoidance of the necessity 
for constructing locks at Tonawanda, or the alternate plan of 
deepening the canal from Tonawanda to Lockport; absolute 
regulation of the lake level ; relief from the expense of extend- 
ing Buffalo’s water intake from the tunnel to the Emerald 
channel to avoid pollution ; provision for three bridges or 
means of access to Grand Island; and the provision of a 
channel from 400ft. to 600ft. wide instead of one of 200ft.,as 
now contemplated. 








ELECTRIC LIGHT RAILWAYS. 





Tue first instalment of an important and extensive 
system of electric tramways promoted by the Middlesex 
County Council was opened on the 20th inst. by Sir Francis 
Cory-Wright. The scheme, when completed, will provide 
tramway facilities over about fifty miles of the main road in 
the county, where at present there is no means of cheap and 
rapid intercommunication. The County Council is the sole 
tramway authority in this area, and in order to extend the 
system into neighbouring districts it has arranged to lease 
the working of the Middlesex electric light railways to the 
Metropolitan Electric Tramways, Limited, whose tramway 
interests extend into the counties of Hertford and 
Essex, and also into the county of London. Other 
sections of the Middlesex light railways are at present 
under construction, and will shortly be opened. The 
routes chosen are very important ones, comprising the 
four great radial roads, from Willesden to Wembley, Crickle- 
wood to Edgware, Highgate to Barnet, and Wood Green to 
Enfield ; while there will be cross routes between these main 
lines. Running powers have also been granted over the 
Walthamstow Light Railways, so that the whole area of the 
enterprise extends from Willesden in the west to Waltham- 
stow and Woodford in the east. The southern frontier is 
formed by the London County boundary, whilst the purpose 
is to extend the light railway system as far north as Cheshunt 
and Watford. The Middlesex County Council has, as ex- 
plained, entered into an agreement with the Metropolitan 
Electric Tramways Company. The Council holds all the 
Light Railway Orders, but it has leased the line to the com- 
pany until 1930, the cost of constructing the dine being 
borne by the Council, and the electrical equipment, to- 
gether with the rolling stock, being provided by the 
company. As the Metropolitan Electric Tramways, 
Limited, own the share capital of the North Metropolitan 
Electric Power Supply Company, which has statutory powers 
for the supply of electric energy in bulk over a large area 
north of London, they are practically one, and there has, 
therefore, been no necessity to build new power stations, 
the Power Supply Company having two already,one at Hert- 
ford and the other at Brimsdown. The former is used for 
lighting that district, and the latter—a description of which 
may be found in our issue of the 12th inst.—is on avery much 
larger scale, and is used for general power supply. The 
generating sets consist of three Parsons steam turbines, 
coupled to dynamos which generate alternating current at 
10,000 volts. The current is conveyed at high tension by 
underground cables to Edmonton and Wood Green, where it 
is converted into direct current at 550 volts. This station 
will supply the energy for the eastern and northern districts. 





For the lines in the western districts the company has pur- 
chased the power station of the Willesden Urban Council. 
Both the Brimsdown and Willesden stations will supply 
current for a variety of purposes as well as for tramways and 
lighting, and thus the tramways claim that they will obtain 
their power cheaper by buying wholesale from a big power 
company, supplying all kinds of demand, than by erecting 
generating stations of their own. 








GOLD-DREDGING MACHINERY. 


THE revival which has taken place in the gold-dredging 
industry during the past two or three years is a welcome 
matter for British makers of this class of plant. The improve 
ment is stated by competent authorities to be Steady, and the 
field to be constantly extending. Ground is being dealt with 
which two years ago it was beyond the power of dredges to 
cope with. Not only can harder and coarser deposits be 
handled, but the depth to which modern machines can reach 
is constantly increasing. Under ordinary conditions, a bank 
as much as 20ft. above water level can now be excavated, ard 
there are at the present time in course of construction on the 
Yuba River, near Marysville, California, two dredges which 
will dig 60ft. below the water level, as against 45ft., which it 
is believed is the greatest depth previously attained. Scme 
of our British firms who erect dredges in all parts of the warld 
have made great improvements lately, thereby adding 
thousands of acres of grcund to the available dredging field, 
and extending the limits within which economical work can 
be accomplished. Dredging operations have long been carried 
on in New Zealand and in California. They have also been 
instituted in Central America, South America, and Africa. 
In fact, in nearly all countries where placer mining has been 
successfully carried on, the dredge is pretty sure to follow. 
Gold-dredging machinery is at work to-day in the United 
States in Oregon, Idaho, Montana, Colorado, and New 
Mexico. A year or two ago it was generally considered that 
the Oroville district was practically the only field for larger 
dredging operations, but to-day the proved successful dredg- 
ing field-extends from Mexico to Alaska. In thé Oroville 
district there are twenty-six dredges at work, from 5000 to 6000 
acres of dredging land having been proved and developed, anda 
conservative estimate of the value of these Oroville properties 
is four and a-half million dollars, or in English money, about 
£900,000. There are four dredges at work on the American 
River, near Folsom, whilst two other large dredges are now 
nearing completion there, and a third isstarting. The Yuba 
field, with an area of 3000 to 4000 acres, has a good outlook, 
and on Bear River, near Wheatland, there is a field of over 
1000 acres, and machines are being constructed to develop it. 
A large dredge has also recently been completed on the Cala- 
veras, at Jenny Lind, whilst other dredges are also in success- 
ful use in Siskiyou and Trinity counties. Some of the modern 
dredges will deal with 75,000 cubic yards per month, at an ex- 
pense of only about 24d. per cubic yard. A modern75,000 cubic 
yard machine requires for driving purposes about 150 horse- 
power effective. The circumstance that the gold-dredging 
industry is rapidly extending and that it bids fair to grow to 
great proportions, is a welcome state of affairs for dredging 
engineers both in our own and other countries. 











HEAVY MOTOR TRAFFIC. 


By the proposed increase of tare limits imposed upon heavy 
motor traffic, the Local Government Board will at once remove 
a considerable impediment to the use of this type of vehicle, 
and confer a decided benefit upon its builders and users. The 
existing limits of three tons and four tons, with or without a 
trailer, have from the first been found far too low to allow of 
the use of heavy wagons:to their best advantage. These 
limits have only permitted loads of about three tons to be 
carried. Now it is proposed to raise them to five tons and 
six and a-half tons respectively, and also extend-the width of 
these vehicles to 7ft. 6in. maximum. The extra width will 
be a boon to the builders of motor omnibuses. Notwith- 
standing the difficulties with which they have had to contend, 
the builders of steam motor wagons have made much headway. 
It is estimated that there are now in use in the United 
Kingdcm over 950, 90 per cent. of which are driven by steam. 








OBITUARY. 


StanLEY JAMES.—We have to record with regret the death of 
Mr. Stanley James, which took place at Branksea, Ealing, on 
August 18th, in his ninetieth year. Mr. James was one of the 
few ‘‘ old-time” engineers remaining, and was formerly a partner 
in the firm of Powis, James and Co., Victoria Works,;*Lambeth, 
who were amongst the earliest manufacturers of w and stone- 
working machinery in this country, and introduced_nearly sixty 
years ago a large number of new machines and jmprovements, 
including log band sawing machines, stone moulding machines, 
and solid or “box” framing for wood-working machines, which 
plan was afterwards universally adopted. 





= THE death took place a few days ago of Mr. Henry Fownes, who 
in 1899 established the Fownes Forge and Engineering Works at 
Tyne Dock, which has proved a very successful undertaking for 
executing heavy shipwork and forgings. The late Mr. Fownes at 
the time of his decease was only a little over fifty years of-age. 





NAVAL ENGINEER APPOINTMENTS. 





THE following appointments have been made at the Ad- 
miralty :— 

Engineer commanders: FE J. Austin, to the Orion, and for Malta 
R.N.R., and for Reserve; (+, Ramsay, to the Pembroke, for the 
Camperdown ; -|. B. Butcher, to the Pembroke, for the Diadem ; 
H, Gaisford, to the Fire Queen, for the Latona; J. S. Watch, to 
the Excellent, for the Hero, and for supervision of machinery ‘of 
gun-boat tenders to the Excellent. 

Engineer lieutenants: J. B. Wilshin, to the Fire Queen, for 
Fleet Reserve ; W. Wright, to the Proserpine, on commissioning ; 
E. R. Amor, to the Fire Queen, supernumerary ; A Burner to the 
Fire Queen, additional for the Marathon. 

Engineer sub-lieutenants: R.G. King, to the Proserpine, on 
commissioning ; G. E. McEwen, to the Vivid, for service with 
Captain of Dockyard; N.S. Richardson, to the Jupiter; W. J. 
Michell, tothe Exmouth ; W. C. Grant and H. J. W. Tapp have 
heen promoted to the rank of engineer lieutenants, 
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EXPERIMENTAL WORK WITH SOLID 


EMERY WHEELS. 
AT a meeting of the Franklin Institute, held on May 12th, 
Mr. Dunkin Paret read an instructive paper on some experi- 
ments carried out with solid emery wheels. Manufacturers 
up to the present time have never given any data as to the 
capabilities of their wheels, and, consequently, the buyer is 
not in a position to judge which will suit his purposes best ; 
therefore he gets a wheel which very often does not work 
well, and then complains because he cannot get good results. 
Is there any method by which the buyer can ascertain the 
relative value cf wheels? Is there any reason why emery 
wheel catalogues should not supply definite data? Is one 
wheel as good as another? An answer to this last question 
can be found by studying the author’s first experiment. 
Five emery wheels were ordered from five different 
manufacturers of excellent repute; the orders isidicated 
the number of emery to be employed, and were for 
wheels best suited for machine shop work, for grinding 
on cast iron. Although the conditions under which the 
test was carried out were identical in each case, it was 
shown that there was only one good wheel out of the five. 
One wheel ground off 124 oz. of cast iron in four minutes, but 
lost 167%; 0z. of its own material in doing so. The second 
removed 13} oz. in four minutes, with a loss of 15,53,0z. A 
third removed only 6,;%',0z. in four minutes, but without 
apparent loss of wheel material. A fourth broke badly after 
only forty seconds ; whilst the fifth removed 13,5), 0z., with 
a loss of only 1,°,,0z. It will be seen that the third and 
fourth wheels were as hard as the first and second were soft, 
and the last one was the only good wheel out cf the five. 
Furthermore, not only were the first two wheels too soft, but 
these were so worn as to produce irregularly-shaped work. 
The third wheel, at the end of the trial, actually weighed 


y’50z. more than at the beginning, notwithstanding the | 
| to the wheel, and they took very much longer to grind. 
| 52 one-minute tests on wrought iron the removal per minute | 


fact that its edges were badly broken, the gain being due to 
metallic glazing, which lessened the grinding power of tha wheel. 


There is, moreover, according to Mr. Paret, a danger in using | 


wheels which glaze badly, because they are more likely to 
burst than others. Again quoting from Mr. Paret’s paper in 
reference to this, he states that, ‘‘ When a wheel of this 
character first began to grind it was surrounded with a halo 
of brilliant corruscating white sparks; through these a very 
narrow cherry-red line came slowly into sight, and this line 


| with a wheel loss of ;47,0z. A few trials were made on wrought | 


grew and widened into a cherry-red ribbon. This ribbon 
indicated the increasing band of metallic glaze, which band, 
though formed of continuous blotches and flecks of adhering 
metal, appeared at that speed like acontinuous ring. It was 
soon noticed that if this ring grew and widened rapidly the 
wheel broke or burst before the end of the test.”’ 

It is evident from this that it is useless to run the wheels 
free when investigating their safe speed for running, and in 
the American trials carried out in 1891 this was taken into 
account, and a machine was specially constructed so that the 
wheel and work could be brought into contact by definite and 
measurable pressure. The results obtained were nearly the 
same as when hand pressure was used. In Germany tests 
have been made to see to what extent the safety of a solid 
emery wheel depends in withstanding the strain due to centri- 
fugal force. The report issued shows that the minimum burst- 
ing point of fifty-four wheels was more than double the usual 
American standard speed, and that the average bursting point 
was more than three times that customary in America. 

In a set of trials made by Mr. Paret in 1903-04, 194 finished 
tests of four minutes each were made on wheels supplied by 
seven different makers and of thirty distinct varieties, the 
average diameter being about 94in., and the speed about 2250 | 
revolutions per minute. The trial bars were #in. wide by jin. | 


| thick. The tests at a pressure of 112 Ib. per square inch | 
| were considered the most instructive. 


At this pressure 224 | 
one-minute tests were made on cast iron, the 36 wheels used 
being of 26 varieties. The metal removed averaged 2,°/;; 02. | 
per minute, and for each ounce of metal ground off +475 of an | 
ounce of wheel material was consumed. Three classes were 
subjected to a special trial. At 801b. pressure per square | 
inch the average weight of cast iron removed per minute was | 
31% 0z., and which at 110 Ib. pressure increased to 5,45,0z., 
iron and tool steel, but the results are not given. It may be | 
stated, however, that these metals were much moreinjurious 
In | 
averaged 1,4, 0z., whilst for each ounce of metal removed | 
s¢x 0Z. of wheel material was consumed. 
When an attempt is made to compare the cost of grinding | 
with filing, it is found almost impossible to get trustworthy | 
results, but from the figures obtained it appeared that the | 
emery wheel maintained its rate of production far better than 
the file. In a file test the minute average was 49 per cent. 


less than the best cut. The decrease is due to two causes 
the deterioration of the file and fatigue of the labourer—but 
it must be remembered that the longer the test the worse the 
results given by the file would be. The author finally makes 
a few remarks with reference to heat, which he states is the 
main cause of wheels bursting. The natural conclusion 
would appear to be that wheels which are poor conductors 
are the most unsafe, but there is little doubt that those 
which get very hot quickly are the most dangerous ; 
hence wheels which have the mineral grains surrounded by 
organic matter are safer than wheels composed entirely of 
mineral. Heat is also stated to be the cause of the adhesion 
of metal to the surface of the wheel, because those with this 
defect overheat and soften the metal; but the adhesion may 
be due to either the chemical composition or the physical 
structure of the wheel. It is a clearly recognised fact that 
free-cutting wheels are not characterised by such adhesion, 
and that slow-cutting wheels are. From this it will be seen 
that a large diameter emery wheel is desirable, as there is a 
greater surface, and, consequently, greater radiation and loss 
of heat. From what has already been said, it would appear 
that water should be used to prevent the injurious effects of 
heat, but with this the author does not agree. To use his own 
words, ‘‘ Nothing can be more erroneous than this deduction, 
and nothing has done more to retard the proper development 
of grinding processes. The use of water has been urged in- 
discriminately as an excuse for an increased variety of grind- 
ing machines, and in times past as a method of using emery 
wheels too weak and poor to be used dry. Water is only 
necessary to protect metal from the effects of heat. When 
there is a danger of warping in some article held while cold 
under the stress of undue tension, or where some desired 
temper is altered, water can be advantageously employed, but 
its indiscriminate use encourages careless methods.”’ 








Tue wholesale dismissal of workmen from the Imperia: 
Shipbuilding Yard at Kiel is due to an order issued by the 
Sucretary of the German Admiralty. It is claimed that the State 
yards ought to be, in the first place, repairing -yards, so -that 


greater attention can be given to private shipbuilding firms when 
orders for new warships are given out. 


Thus the number of men 
employed at Kiel is too great, and it will be reduced by more than 
500 men. Six weeks’ notice of di-missal has been given, so that 
the men may have time to tind work with private firms, 
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THE FISHERIES CRUISER CANADA. 
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Wr publish herewith and on the opposite page illustrations of 
the new cruiser Canada, built by Messrs. Vickers, Sons and 
Maxim, Limited, at their Naval Construction Works at Barrow- 
in-Furness, to the order of the Canadian Government, for the 
protection of the fisheries around the extensive seaboard of 


the Dominion. Although of limited 
dimensions, in order that, if neces- 
sity arises, she may pass through 
the canals to the Great Lakes, 
where there is extensive fishing 
ground, the Canada attained on 
trial the comparatively high speed 
of 17} knots. She mounts four 
guns, so that with these two useful 
qualities she should be able to do 
effective service in the work for 
which she has been designed and 
constructed. The following table 
gives the principal dimensions and 
particulars :- 


Length between perpen- 


diculars .. .. oo 200%. 
Breadth moulded .. .. 25ft. 
a ee ee ee. 
Armament .. } four rapid-fire 

uns 
Engines { twin-screw tri- 


\ ple-expansion 
f 15in., 23}in., 


Cylinder diameters {and Sgin. 


Stroke mules. cack 8 ee 
Twosingle-ended boilers, 
diameter .. .. .. 12ft. 9in. 


Ditto, length .. .. .. 10ft. 9in. 
Steam pressure on trial 180 Ib. 


Vacuum on trial :. .. 25in. 
Revolutions on trial .. 177 
1.H.P, ontrial.. .. .. 1800 
Mcan speed of ship on 

trial «se ee SOR ROM 


The ship has two decks and a 
flying bridge. Accommodation is 
provided on the lower deck, abaft 
the machinery spaces, for the offi- 
cers, engineers, doctor, &c., with 
a large wardroom, saloon, pantry, 
bathroom, water-closet, and store- 
rooms. Rooms for the warrant 
and petty officers are also ar- 
ranged on the lower deck. On 
the upper deck, aft, there is a 











Adjacent are the bread and provision rooms, fresh water tanks, | mediate pressure, 234in.; low-pressure, 38in.; the stroke in 


&c. The vessel has a complete installation of auxiliary gear | all cases being 22in. 


The steam distribution valves are of the 


for accurate navig« tion and to meet all emergencies ; there is | piston type for the high-pressure cylinders, and of the flat form 
included a steam steering gear placed in the wheel-house on | for the intermediate and low-pressure cylinders, actuated by 
the upper deck, with chains led aft to a quadrant on the | valve gear of the double excentric link motion type, with 
rudder. The gear can also be controlled from the bridges. A | r¢versing gear of the ‘‘ all-round ’’ steam and hand description. 
steam windlass for working the anchors is placed on the upper ' The condensers form part of the casting which constitutes the 











large steel deckhouse for the captain, who has a separate 
day cabin, sleeping cabin, bath, &c. Forward of the machinery 
Spaces on the lower deck the crew have their mess and sleeping 


quarters. The vessel is well lighted 


and ventilated, and is 


heated throughout bysteam. The total complement, including 
officers and men, is about sixty. 

The Canada mounts four long-range, quick-firing guns on 
the upper deck, two forward and two aft. 
forward of the machinery ‘space 


The magazines are 


under the water-line. 








LAUNCH OF THE CANADA 


deck forward. 


back columns of the main engines. 
The circulating water is supplied 
from centrifugal pumping engines 
fitted in duplicate for each con- 
denser. Steam at a working pres- 
sure of 180 lb. per square inch is 
generated in two single-ended 
boilers, 12ft. 9in. diameter by 10ft. 
9in. long, working under How- 
den’s system of forced draught. 
In the stokehold there is a See’s 
ash ejector, fitted for discharging 
ashes overboard, in addition, to 
the hand ash hoists. The aux- 
iliaries in the engine-room include 
one duplex pump for feeding the 
boilers, one large duplex pump for 
fire, bilge, and wash-deck service, 
and for supplying ash ejectors ; 
also one feed-water filter and one 
evaporator. 

Thus, in every way, the vessel 
is ‘‘well found.”” The Canada 
left the Vickers Company’s works 
on August 16th for the waters in 
which she will do scout and pro- 
tection duty. 


TENDERS INVITED IN BRAZIL.— 
With reference to the notification 
issued by the Board of Trade on 
August 9th respecting a call for ten- 
ders for the construction of a railway 
in Brazil from Ilheos to Conquista, a 
despatch has now been received from 
his Majesty’s Consul at Bahia for- 
warding translation of a _ notice 
inviting tenders for the construction 
of the first section of this line from 
Ilheos to Tabocas, 58 kilometres in 
length, narrow gauge. The date 
for the receipt of tenders, originally 


Two sets of electric engines and dynamos are | fixed for September 22nd, has been extended to October 22nd. 


fitted, and provide power for general lighting and for a search- | Proposals may be made in English, and should be addressed to 


light projector. The vessel is rigged as a fore-and-aft schooner, 
with two pole masts, and presents, as our illustrations show, 
an exceptionally smart appearance. She carries four boats, 
including a large steam launch. 





of the cylinders are as follows :—High-pressure, 15in.; inter- 





the Secretary of Agriculture, Bahia, Brazil. 
including a detailed map of the country and the report of 
the Government agent who surveyed the same, together. with 
|a pamphlet respecting the traffic of the State . of Bahia, 
: 7 : a which. contains a translation of certain laws referred to in the 

The propelling machinery consists of two sets of inverted | ¢q}] for tenders, may be seen on application at the Commercial 
vertical triple-expansion three-crank engines. The diameters ! Intelligence Branch of the Board of Trade, 73, Basinghall-street, 

E.C. 


Full particulars, 
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STEAM MOTOR COACHES, MIDLAND 
RAILWAY. 


On July 4th the Midland Railway Company put into service 
the first of the self-propelling steam railway coaches that are 


to run between Morecambe and Heysham, and in this week’s | 


issue, through the courtesy of Mr. Deeley, the locomotive 
superintendent, and Mr. Bain, the carriage and wagon 
superintendent, of that railway, we are able to publish 
several illustrations and give the leading particulars of one of 
these vehicles. Two of these coaches have been constructed 
in the company’s works at Derby, and both are now running 
on the branch of line referred to. 


The coach body is divided into four sections, viz., the | 


engine-room, 13ft. long; a luggage compartment, arranged 
with folding seats to accommodate eight passengers, 6ft. 6in. 
long: a saloon, 35ft. long, with seating accommodation for 


the tread. At the vestibule end a bogie of the Midland Rail- 
way standard carriage type is employed. The other bogie 
has been specially constructed, and forms the motor part of 


| the coach. On this bogie a boiler of the vertical multi- | 


tubular fire-tube type is securely bolted between the frames, 
and midway between the axles, so that it forms the bogie 
centre. Rubbing pieces are secured to the front and back of 
the boiler, which fit in between transomes on the coach 
underframe, and through these parts the propelling force is 
transmitted from the engine to the coach. The transverse 
movement of the boiler and bogie is controlled by side check 
springs placed between the bogie frames and the coach sole 
bar on each side. The weight of the coach at the engine end 
is transmitted to the bogie through a combination of steeland 
rubber springs, and the carrying arrangement of compression 
| pillars and suspension links is similar to that usually em- 


ployed on the Great Western Railway carriage stock. The | 


whole of the weight carried by the motor wheels is borne 











MIOLAND RAILWAY STEAM COACH 


fifty-six passengers, and a vestibule, 4ft. 6in. long, the total 
length of the coach being 60ft. over the end panels. The 
extreme width outside the saloon is 9ft., and outside the 
engine-room, luggage compartment and vestibule, 8ft. 63in. 
The engine-room is separated from the compartment next 
to it by an iron partition fitted with a hinged door, and the 
partition between the luggage compartment andthe saloon 
is also fitted with a hinged door. Access to the saloon from 
the vestibule is obtained through a sliding door. The vesti- 
bule is provided with composite doors on either side, 
consisting of a lower half in one piece and two glazed doors 
above, both of which can be opened independently of the 
lower half. At each end of the coach a door ard gangway 
are arranged to provide through communication for the 
guard when a trailing coach is attached. Passengers enter 
or leave the coach either at the vestibule or by the doors in 
the compartment next to the engine-room. In the saloon 
the seats are arranged transversely on each side, leaving a 
central gangway between them from end toend. The seats 
are framed in oak and the bottoms and backs are made of 
perforated sycamore, the sides of the saloon being match- 
boarded in birch and finished to match the seats. The roof 
is panelled with millboard and finished with white enamel. 
The lighting of the saloon is provided for by seven windows 


through leaf springs placed inside the bogie frames—one over 


each axle- box. 

The engine is fitted with two cylinders, llin. diameter by 
15in. stroke, placed outside the frames in front of the leading 
pair of wheels. The connecting-rod drives on to the trailing 
pair of wheels, and the four wheels are coupled together by 
side rods. 

The steam distribution valve is placed on top of the 
cylinder and actuated by a Walschaert valve motion. All the 
motion joints are lined with gun-metal bushes, and the pins 
and other working parts are furnished with ample wearing 
surfaces. The gear is reversed by means of a screw arrange- 
ment, and the operating handle is situated on the side of the 
boiler. The driving crank-pin and lazy crank are forged in 
one piece, and the end of the connecting-rod and side rod is 
forked and provided with end blocks, which permits of their 
being readily fitted to the respective pins, The connecting 
rod big-end brasses are made adjustable. 

The plates and flue tubes used in the construction of the 
boiler are made throughout of mild steel, and the boiler is 
designed to work at a pressure of 160 lb. per square inch. 


The fire-door and the following fittings—regulator, injectors, | 


vacuum brake ejector, safety valves, water gauge, sanding 
valve, and whistle gear —are fixed on the front of the boiler, 








| axis of rotation remains stable. 


ee 


| holes, when not in use, are covered up by sheet iron 
| seutcheons. The boiler feed pipes pass from the tank bottom 
| along under the coach body, and come up through the floor 
of the engine-room, From this point they are connected by 
flexible rubber hose to, the pipes fixed on the side of the 
boiler, which lead to the injectors. 
| Brakes are arranged on both bogies to be operated by inde. 
| pendent vacuum cylinders, and the brakes on the engine 
| bogie can be controlled by hand gear. With regard to the 
| manipulation of the coach, the steam regulator, vacuum and 
| hand brakes, and the whistle, can be controlled from eithey 
| end of the coach. The reversing gear can only be actuated 
| in the engine-room, but its movements can be controlled from 
| the vestibule end by a mechanical telegraph, similar in 
principle to the telegraph used between the bridge and engine. 
room of a steamer. The working of the regulator from the 
vestibule end is accomplished by a system of endless wire 
ropes, which are carried over pulleys outside on the roof of 
the coach. The handle of the regulator at the vestibule en 
is carried on a floating compensating lever, which automat 
cally takes up the variations in the length of the rope causcd 
by the rise and fall and the twisting of the engine bogie when 
| going round curves. The ome: owen lever is so poised 
that, although the effort required to open or close the regu. 


| lator may vary, yet there is no tendency for the pulley 


attached to the handle to rise on the rope in tension ; the 
When the coach is driven 
from the engine end there is practically no tension on the 
ropes. Provision is made for protecting the various handles 
fixed in the vestibule, so that they cannot be interfered with 
by passengers while the coach is being driven from the engine 
end. : 
The following is a list of the leading particulars :— 


Boiler (description: Vertical, multitubular, fire-tube)— 
orking pres:ure .. .. .. «2 oe «+ +» 160Tb. per sq. in, 
Length between tube plates, inside .. 4ft. 
Diameter out-idetopring .. .. .. 
Diameter outside bottom rin, 
Tubes, number .. ~. 


5ft. 
4ft. 4in. 
387 


ve external diameter liin. 
- ma ‘eria ee Steel 
Cylinders — 
Diameter llin, 
Stroke .. ldin, 
Centres 6ft. Tin. 
Fire-box— 
Height of shell, outside. . 8ft. 6in. 
Diameter of shell, inside 8ft. 9$in. at hottoin 
” 9 os 3ft. 54in. at top 
Area of grate 11-3 sq. ft. 
Heating surface— 
Fire-box 42 sq. ft. 
Tubes .. 456 sq. ft. 
ere sea 498 sq. ft. 
Wheels, diameter on tread .. 3ft. Thin. 
Tires, thickness SRUIGSe be 2jin. 
Journals, ¢ iameter .. in. 
- length a 9in. 
Wheel base, each bogie .. .. .. .. .. .. Sft. 
= centre to centre of bogies .. .. 42ft. 
ee ee 50ft. 
Total length over buffers 68ft. 5in. 


Weight (including motor bogie, carriage bogie, and carriage body)— 


Motor bogie. Coach bogie. Total. 
ce. q, % @ & T. c. q, 
(Soe eer ee rm be tS 10 18 1 $2 6 1 
In working order, tank full, 

boiler glass half full 206€66¢«¢0 11 5 1 36 1 «1 

Tractive power.. 5,000 Ib, 
Adhesive power— 

With steam sand (607 Ib. per ton) .. 14,750 Ib, 
Without steam sand (450 Ih, per ton) 10,935 Ib, 


On page 206 is given a reproduction of a working drawing 
which shows clearly the way in which the engine and boiler 
are mounted on the bogie, and the general arrangement of 
the propelling machinery. 
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on each side measuring 3ft. Gin. by 2ft. 3Zin., and by two 
hinged lights placed over each window. Artificial light, 
when required, is obtained throughout from gas lamps fixed 
in the roof. Ventilation is provided for by the hinged 
window lights, and by a number of torpedo ventilators 
arranged in the roof. The ventilation of the engine-room is 
provided in the following manner: On each sidethere are iron 
sliding doors fitted with fixed lights. These doors can be 
opened more or less as required, and when wide open a 
maximum opening of 6ft. by 3ft. 6in. wide is obtained. The 
roof over the boiler is made of sheet iron, having large 
openings through which the chimney, safety valve blow-off 
pipes, and whistle pass. These openings are covered by 
umbrella plates of light sheet iron attached to the chimney 
and safety valve blow-off pipes respectively, so that they | 
stand 3$in. above the iron roof; ‘‘ hit-and-miss’’ ventilators | 
are also fixed on the front and sides close to the roof. 

a coach underframe is built of steel channels and bulb 
angles, 





| underframe between the two bogies, and can be filled from 


MIDLAND RAILWAY MOTOR COACH 


or the part which faces the rear end of the coach. The fire- | 
door, which also serves as a baffle plate, is hinged at the top, | 
and opens inside the fire-box. The amount of opening is 
regulated by a handle and notch plate fixed outside. ‘The | 
regulator consists of a light circular gun-metal sleeve working 
inside a casting of similar material. It is easily operated and | 
is perfectly steam-tight. From the regulator steam is carried | 
down in front of the boiler on one side of the fire-door by | 
means of a 3in. copper steam pipe to the bogie, where it joins | 
on to a breeches pipe which leads off to each cylinder. A | 
similar arrangement of pipes passing up in front of the boiler | 
on the other side of the fire-door is employed for carrying the 
exhaust steam from the cylinders to the exhaust nozzle in the 
smoke-box. 

The water for the boiler is obtained from a tank having a | 
capacity of 500 gallons. The tank is placed under the coach 





| 
| 
| 
| 





either side of the coach through a pipe connected with an 


les, and is carried on two four-wheeled bogies, each | opening arranged in the panel at the side of the doorway | Sam 
having a wheel base of 8ft. and wheels 3ft. 74in. diameter on | into the luggage compartment. The mouths of the filling | Fetter-lane, E.C, 


Swain Sc 
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RAILWAY MATTERS. 


Tug Sudan Government Railways are to employ Tyer’s 
electric tablet on the Suakin-Atbara line. They are also about to 
introduce vacuum automatic brake, 


[vis reputed that from September1st trains will run from 
(Cairo to Port Said in 44 hours, a great improvement on the days 
of the tramway and change at Ismailia, 


Tur report of the manager of the Uganda Railway on 
the traffic for the quarter ended March 31st shows an increase of 
73,364 rupees, as compared with the same period last year. 


Tux Subway Railroad in New York is now practically 
completed. The only thing delaying its formal transfer to the 
operating officials seems to be details about the stations and similar 
work, 

We learn that the steamer Constance, of Amsterdam, 
arrived at Boston, Lincolnshire, from Baltimore, last week, with a 
cargo of 2352 tons of steel rails consigned to the Great Northern 
tailway Company. 

Tur North-Eastern Railway Company proposes to 
carry its scheme of electrification as far south as Darlington, using 
in this, not the ‘‘live” rail, but the overhead wire system. 
Arrangements are being made with a private firm for a supply of 
electricity. 

Tue Pennsylvania Railroad Company has recently laid 
down, on the curves of the Delaware avenue freight line in Phila- 
delphia, a number of rails weighing 1421b. to the yard. These are 
claimed to be the heaviest steel rails ever made, the largest here- 
tofore rolled having been 125 1b. 


Tue Board of Trade have recently confirmed the Chel- 
tenham and District Light Railway (Extension No. 3) Order, 1904, 
and the Maidstone and Faversham Junction Light Railway (Exten- 
sion of Time) Order, 1904, amending the Maidstone and Faversham 
Junction Light Railway Order, 1901. 


Tue largest locomotive repair contract ever undertaken 
js said to be one just concluded between the Erie Railroad and the 
American Locomotive Company, for the repair of 600 locomotives 
at the shops of the latter company. This covers about half the 
motive power owned by the Erie Company. 


On July 20th train No. 25 of the Atlantic City Railroad 
was run from Camden, N.J., to Atlantic City, 55-5 miles, in 43 
minutes, equal to 77-4 miles an hour, says the Railroad Gazette. 
The record on the train despatcher’s sheet shows tkat this train 
ran from Winslow Junction to Meadow Tower, 29-3 miles, in 20 
minutes, or at a rate of 87-9 miles an hour. 


A LocomorTIvE testing laboratory, similar to the plant 
at the St. Louis Exhibition, is to be added next year to the equip- 
ment of the Charlottenburg-Berlin Technical University. None 
of the locomotive builders have offered to present an engine, as 
was done for Purdue University, but instead arrangements have 
been made with the Prussian State Railway Administration to lend 
locomotives, 


Tue British Consul at St. Petersburg reports that the 
St. Petersburg- Vitebsk line, which is to put the capital into direct 
communication with’ Kier and Odessa, has been opened as far as 
Zhlobinsk. It is said that the great line from Orenburg to Tashkent 
will be open for through traffic in the spring of 1905, and that the 
rails have already been laid along the whole track excepting a 
central section of about 200 miles, 


Tue railways of the United States employed during 
1903 no less than 1,189,315 men, of whom 41,071 belong under the 
general head of administration, 399,592 were under the depart- 
ments of maintenance of way and structures, 228,280 under main- 
tenance of equipment, 518,390 were engaged in conducting 
transportation, and 1982 were unclassified. The total number of 
employés worked out at 5-94 per mile of line in operation. 


Tur Egyptian State Railways have opened their broad 
(4ft. 84in.) line from Ismailia to Port Said. Trains run regularly 
right through from Cairo, with Wagon Lit Company dining cars. 
Port Said Station is being completed and reorganis Saxby and 
Farmer are interlocking all stations from Ismailia to Port Said in- 
clusive. The electric staff has been installed, but with a cumber- 
some arrangement for dropping and catching when running through 
a station. 


Durtnc the coming winter the Paris, Lyons, and 
Mediterranean Railway Company will greatly accelerate its express 
service from Paris to Nice. The distance from Paris to Nice is 
675 miles, and the distance will be covered in 13 hours and 50 
minutes. On the down journey the train will leave Paris at 9 a.m., 
and reach Nice at 10,50 at night ; and on the up journey Nice will 
be left at 8.30 a.m., and Paris reached at 10.20, so that, for the 
first time, the Riviera will be brought within a day’s journey of 
he capital. 


A Buve-Book has been just published giving returns 
of accidents and casualties reported to the Board of Trade by the 
railway companies in the United Kingdom during the three 
months ended March 31st. The number of persons killed and 
injured on the railways in the course of public traffic during this 
period was 275 and 1665 respectively. Of these, 112 killed and 
1032 injured were servants of companies or contractors. The 
totals compare with 283 and 1578 in the corresponding period of 
the previous year, 


At the half-yearly meeting of the Rhodesia Railways it 
was stated that 321 miles of line had been opened for traffic. The 
trunk lines south of the Zambesi were thus finished, and the Gweto, 
Sslukwe, and Matoppo branches had also been completed. Their 
total railway system open for traffic was now 1309 miles. The 
bridge over the Victoria Falls was being erected, the construction 
of the extension north of the river had begun, and the permanent 
way material was being carried across by a cableway concurrently 
with the building of the bridge. 


Ir is announced that M. Delcassé, French Minister 
for Foreign Affairs, and Senor Leon y Castillo, Spanish Ambassador 
to France, have signed a convention for the construction of three 
railway lines across the Pyrenees to run from Aix-les-Thermes to 
Ripoll, from Oloron to Zuera, and from St. Girons to Lerida respec- 
tively, The two Governments undertake to construct the lines 
within a limit of three years. The Commission appointed for the 
construction of the Bernese Alps Tunnel, which will be the most 
direct route from England to Italy, by way of Northern France 
and the Simplon, has put a series of questions to the international 
experts who have been engaged. The experts expressed them- 
selves very favourably on such a tunnel, 


lt is said that Mont Blanc is to have its own railway. 

A Decree published in the Journel Official declares that the laying 
down of a cog-wheeled railroad worked by machinery in the 
I department of Haute-Savoie between the railway station of Fayet- 
Saint-Gervais and the summit of the Aguille du Gofter would be 
of general utility. ‘The necessary survey is to be made during the 
coming twelve months, and the work is to be completed in six 
ears, Athough the number and the sites of the stations have not 

een fixed upon so far, yet it is believed that, including the 
termini, they will be nine in number. Two journeys at least are 
tobe a in either direction from June 13th to September 15th. 
Each train will consist at most of two cars, each of a maximum 
length of 66ft., and the rate of speed is nat to exceed 54 miles an 


NOTES AND MEMORANDA. 


Ir is stated that all the old mail coaches running 
between Zurich and Neuchatel are to be’ replaced by light motor 
mail carts, 


Tue Paris Municipal Council have issued notices 
warning all inhabitants to boil the water they intend to use for 
drinking purposes, 


Unper the direction of Professor Mertching experiments 
are being made near St, Petersburg with the Marconi system of 
wireless telegraphy by means of portable apparatus. 


Tur Moniteur Officiel du Commerce contains the text 
of a French law sanctioning the construction of a floating dock 
at Bordeaux. ‘The cost of the work is estimated at %,000,000f. 
( £320,000). 


THE question of cutting a canal from Vienna to Trieste 
is being seriously considered, ‘he assistance to commerce by 
enabling goods to be carried by water with its cheap freightage 
will be enormous, 


THE production of bituminous coal in the United States 
last year was 285,000,000 net tons, an increase over 1899, five years 
ago, of 94,000,000 tons, and an increase over 189% of 155,000,000 
tons, or much over 100 per cent. 


Ir is reported that the recent experiments made with 
laying down underground telephone wires in St. Petersburg have 
been highly successful, and that the new system will be in working 
order there during September at the latest. 


A pDEpPUTATION from the Paris Municipal Council left 
for Germany last Saturday. In the course of the visit the delegates 
are to inspect the methods adopted for supplying water to Berlin, 
Hamburg, Frankfort, and several other large towns. 


Ir is announced that the French Government arsenals 
are now engaged in changing the sights of the Lebel rifle, in order 
to permit of the employment of a new bullet which will consider- 
ably increase the range of the weapon. Each arsenal can transform 
300 rifles a day. 


Tue Postmaster-General has issued an order calling 
attention to the fact that no person is allowed to establish a wireless 
telegraphy station or work any wireless telegraphy apparatus with- 
out a licence. Companies or persons desiring licences should 
apply to the Postmaster-General before October Ist. 


Tue United Kingdom is Russia’s best customer for 
timber, and Russia supplies about one-quarter of the total 
amount imported into the United Kingdom. The annual value of 
the trade is nearly £6,000,000. The export from Cronstadt and 
St. Petersburg in 1903 was well above the average for the last ten 
years, and was only exceeded in 1901. 


Tue Basingstoke Canal will shortly be offered for sale 
by public auction. This ancient waterway—now little used 
was constructed about the year 1790 at a large outlay. Commenc- 
ing at Basingstoke, it extends for over 37 miles to the river Wey, 
by which the navigation is continued to the Thames and the 
metropolis—a total distance of 70 miles. 


Ar the third Russian Electrical Congress, recently held 
in St. Petersburg, a report on the available water power of that 
country was presented. The total power is estimated to approxi- 
mate 11,000,000 horse-power, of which 3,000,000 relate to Finland. 
Twenty-four rivers represent considerable sources of energy, 
ranging from the Dnieper—240,000 horse-power—downwards. 


Some very interesting experiments have recently been 
made by an electrical firm at Geneva, in using continuous current 
at 70,000 volts for the transmission of power over the constantly 
increasing distances which are necessary for industrial purposes. 
The tests were made principally for the purpose of determining to 
what degree insulation will serve with continuous, as compared 
with alternating, current. 


A Boarp of Trade return gives the numbers of British 
and foreign ships ordered during the period from July Ist, 1903, 
to June 30th, 1904, to be provisionally detained as unsafe by 
reason of defective condition, overloading, or improper loading. 
In the year under review only four ships were reported as defective 
in hull equipment or machinery ; but there were twenty-five cases 
of overloading or improper loading. 


Tue Chief Inspecting Engineer to the Local Govern- 
ment Board of Ireland, Mr. Cowan, has reported that it will cost 
over £12,000 to prepare between 19 and 20 miles of existing public 
roadsin Londonderry for the running of motor cars under the scheme 
of Lord Iveagh and the Right Hon. W. J. Pirrie between Derry, 
Clandy, Park, and Fermoy. The cost of the scheme has resulted 
in its rejection by the Derry County Council. 


AN automatic gas pump has recently been exhibited, 
constructed upon a plan enabling it, when set in operation, to run 
automatically, and to produce as perfect a Torricellian vacuum as 
is possible. It has been devised to provide a comparatively portable 
machine, suitable to special laboratory work, and for researches 
requiring prolonged pumping. A Rintgen ray bulb of a capacity 
of 200 c.em. can be exhausted in thirty minutes. 


A MOVEMENT is on foot for the establishment of a 
technical college at Stoke-on-Trent. It is proposed to have a 
school of pottery in connection with the college. The North 
Staffordshire Institute of Mining and Mechanical Engineers is 
co-operating with the Council for the extension of higher education 
in North Staffordshire, and a mining department will be an 
important feature of the college. The building is to cost from 
£20,000 to £25,000. 


CoNSIDERABLE interest will be taken in the trials of 
small cars which is to be held next week under the xgis of the 
Automobile Club in the neighbourhood of Herefordshire. The 
runs will be over about 100 miles of roads per day for six days, and 
the cars, 38 in number, will be divided into four classes, as follows : 
—Class A, selling price £125, or less; Class B, over £125 and not 
exceeding £150; Class C, over £150and not more than £175; 
Class D, over £175 and not exceeding £200. 


Our French contemporary L’Eclairage Electrique 
states that Bilbao is to be supplied with electric energy from three 
power stations situated at Quintana Martingalindez, Puentelana, 
and San Sebastian. At present the Quintana Martingalindez station 
is equipped with four 1000 horse-power sets, consisting of a water 
turbine directly coupled to a three-phase generator. At a speed 
of 375 revolutions per minute the current is produced at 3000 
volts. The voltage is then raised to 30,000 volts, at which pres- 
sure the energy is transmitted to Bilbao, a distance of 50 miles, 


Te 1000 miles trial of motor cycles promoted by the 
Autc-Cycle Club finished on Saturday last at the Club’s head- 
quarters in Piccadilly, Forty-five machines started the tour on 
Monday, and 19 completed the run. Considering the severity of 
the test the result is very satisfactory. The last day’s itinerary 
was from Oxford to London, vié Marlborough and Reading—147 
miles. During the trials several of the riders showed considerable 
resourcefulness when in difficulties. One man lost his silencer, 
and had to make an exhaust box out of a cigarette tin. Another 
exchanged his exhaust valve for his mechanically-operated inlet 
valve, while a third made a handle bar out of a walking-stick. 
The powers of the petrol engines varied between 1? and 5 horse- 
power, and the prices between £35 and £94. Belt driving was 





MISCELLANEA. 


Griussy Docks are to be improved by the construction 
of new quays, the deepening of sills, and the erection of a large 
new grain warehouse. 


Tue Surrey County Council has received the sum of 
£1590, since the Motor Car Act came into operation last year, from 
‘registration and licensing fees. 


Srx hundred Monmouthshire colliers have struck because 
the management will not convey them a quarter of a mile to their 
work over a part that the owners think dangerous for the colliers’ 
train. 


Tuk Governor of Perm, in Eastern Russia, proposes to 
found works for exploiting the local platinum deposits. The 
Ministry of Agriculture is discussing the proposal with the Ministry 
of Finance. 

Tue project for connecting the river Niemen, in Western 
Russia, with the Vistula, the chief river of Poland, has been drawn 
up, and is awaiting only a special grant of money in order to be 
carried out. 


Ir is proposed to build a new dock at Aberdeen, chiefly 
for the accommodation of the timber trade. The cost of the under- 
taking is estimated at £125,000, irrespective of the co3t of the 
necessary land. 

Tue work of laying down pipes for conveying oil 
between Baku and Tiflis along the Trans-Caucasus Railway is 
approaching completion. The engines and pumps are now being 
erected at the stations. 


ScHLUSSELBURG, the prison-fortress built on a rocky 
islet in the Neva where that river flows from Lake Ladoga, is about 
to be connected with St. Petersburg by a service of motor omni- 
buses, The distance to be traversed will be about forty miles. 


A coneress of German architects and engineers will be 
held in Diisseldorf on September 12th, 13th, and 14th. Thirty- 
seven societies, having a membership of 7500, will be represented. 
Baurat Neher, of Frankfort, will preside. ‘The papers at present 
arranged for treat of electric tramways, modern theatres, and control 
of rivers. 

INTENDING purchasers of cycles will do well to wait 
till next season, when a further big drop in prices is promised. 
Already there is on the market a really satisfactory machine for 
£8 8s. Next season will probably see a reduction on this price. A 
motor bicycle for £20 is quite within the bounds of possibility in 
the near future. 


A scHEME for constructing at Dover a torpedo boat 
harbour in addition to the National Harbour is understood to be 
under the consideration of the Admiralty. The proposal appears 
to have arisen from the Admiralty considering that the whole of 
the great National Harbour of over 600 acres will be required for 
the anchorage of battleships and cruisers. 


A party of members of the Institution of Electrical 
Engineers left England yesterday in the steamship Republic for 
America. They will arrive at Boston on September 2nd, and will 
spend the intervening days between that date and September 12th 
ona special circular tour organised under the auspices of the 
American Institute of Electrical Engineers. 


THe British Consul at Bohemia reports that it is 
decided to carry out the following public works within twenty 
years:—(1) The cutting of a navigable canal from the river 
Danube to the river Oder; (2) connecting by a canal the rivers 
Moldau and Danube ; (3) a canal from the Danube-Oder Canal to 
the Middle Elbe; (4) and from the Danube-Oder Canal to the 
river Weichsel. 


M. Heit, a French inventor, has recently patented a 
compass which automatically registers minute by minute. The 
compass card is fixed on a steel pivot, which rests on a fixed agate, 
instead of having at its centre an agate resting on a fixed steel 
point. The fixed agate is immersed in a drop of mercury, which 
serves as a conductor for the electric current that causes the move- 
ments of registering. 

THE report on the year's working of the Pacific Cable 
has recently been issued, and shows that the actual expenditure 
has exceeded the gross receipts by £25,000, and, when allowance 
is made for capital charges, the total deficit is slightly over £88,000. 
No reason, excuse, or apology is offered in the report, and the 
estimates for the year 1904-5 do not give any encouragement for 
hope that a better state of affairs will be evolved. 


Tue British Consul at St. Petersburg reports that the 
deposits of iron ore in various parts of Russia are enormous, and 
with increased facilities for transport will gradually become avail- 
able for export. In the government of Kursk there are large areas 
where the presence of magnetic iron ore is apparent, and in the 
north, about two miles from the shore of Lake Ladoga, it is 
reported that a field about two miles long has been discovered. 


At the invitation of Mr. Charles Hawksley, and with 
the kind permission of the directors of the Newcastle and Gateshead 
Water Company, a visit of the Institution of Civil Engineers, 
Newcastle-upon-Tyne Association of Students, has been arranged 
to the new reservoir at Catcleugh on Tuesday, August 30th, 
when Mr. Hawksley—by whose firm the works were designed — 
has offered to conduct round the works, and entertain the 
members of the Association. 


THE concession for lighting Vassily Ostroff by electricity 
will expire next year. The St. Petersburg Town Council has 
recommended M. Smirnoff, the contractor, to replace the present 
overhead system by an underground system ; in fact, the concession 
will be renewed to him only if he consents to make the desired 
alteration. In case M. Smirnoff will not agree to this request he is 
bound by his contract to remove the unsightly columns, which are 
not altogether free from danger. 


Tue greater number of the Swedish steamship owners, 
representing altogether 249 vessels, have addressed a memorial to 
the Government, requesting them, in some form or other, toreserve to 
Swedish merchant ships the immense export trade in Swedish ore. 
The memorialists point out that in almost all the great maritime 
countries the transport of certain indigenous products is secured for 
vessels under the national flag, partly by means of reduced harbour 
dues, and partly by means of State aid. 


Tue Examiner for the Metropolitan Water Supply 
reports that during the month of June the average daily supply 
delivered from the Thames was 127,445,300 gallons; from the 
Lea, 58,476,550 gallons ; from springs and wells, 48,816,683 gallons ; 
from ponds at Hampstead and Highgate, 76,187 gallons. The 
last is used for non-domestic purposes only. The daily total was, 
therefore, 234,814,720 gallons for a population estimated at 
6,490,303, representing a daily consumption per head of 36-18 
gallons for all purposes. 


THE regulations of the Local Government Board 
controlling the speed, weight, &c., of heavy motor cars and lorries, 
have now been framed. It is laid down that the speed of metal- 
tyred vehicles must not exceed eight miles per hour, with a reduc- 
tion to five miles if the unloaded weight exceeds three tons and a 
trailer is drawn, or the axie weight is over six tons. Non-metallic 
tyred vehicles between three and six tons in weight may travel at 
twelve miles per hour ; over six tons it is reduced to eight miles. 
No motor over three tons in weight, unladen, used as a stage 
carriage or for the conveyance of passengers, will he permitted to 
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STEAM BOGIE, MIDLAND RAILWAY MOTOR COACH 


MR, R. M. DEELEY, DERBY, ENGINEER 
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SUBSCRIPTIONS. 


Tax Enotnger can be had, by order, from any newsagent in town or 
country, at the various railway stations; or it can, if preferred, be 
supplied direct from the office on the following terms (paid in 
advance) :— 

Half-yearly (including double number) .. .. £0 14s, 6d. 
Yearly (including two double numbers).. .. £1 9s. Od. 
Ciorn Reapino Cass, to hold six issues, 2s. 6d. each, post free 2s. 10d. 
If credit occur, an extra charge of two shillings and sixpence per annum 

will be made. 

Foreign Subscriptions will, until further notice, be received at the rates 
given below. Foreign Subscribers paying in advance at these rates 
will receive THz ENGINEER weekly and post free. Subscriptions sent 
by Post-office Order must be made payable to Toe EnoinggrR, and 


accompanied by letter of advice to the Publisher. 

Tain Paper Corres. Taick Paper Corres. 
Half-yearly £0 188. Od. | Half-yearly £1 Os. 8d. 
Yearly £1 168. Od.| Yearly .. .. .. £2 Os. 6d. 

e difference to cover extra postage.) 
ADVERTISEMENTS. 


The charge for advertisements of four lines and under is three 
shillings, for every two lines afterwards one shilling and sixpence ; odd 
lines are charged one shilling. The line averages seven words. When 
an advertisement measures an inch or more, the charge is 10s. per inch. 
All single advertisements from the country must be accompanied by 
a Post-office Order in payment. Alternate advertisements will be 
inserted with all practical regularity, but regularity cannot be guaran- 
teed in any such case. All except weekly advertisements are taken 
subject to this condition. 

Advertisements cannot be inserted unless delivered before 
Six o’clock on Thursday evening; and, in consequence of 
the necessity for going te press early with a portion of the 
edition, ALTERATIONS to standing advertisements should 
arrive not later than Ten o'clock on Tuesday morning in 
each week. 

Le‘ters relating to Advertisements and the of tit 
paper acu 16 te cltwand te te FAG, ie alee + all other 
letters to be addressed to the Bditor oy Tas Encinezn. 


felegraphic Address, ‘‘ENGINEER NEWSPAPER, LONDON.” 
Telephone—No. 13352 Central. 
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PUBLISHER’S NOTICES. 


*.” “THE ENGINEER” will in future be edited 
and published in its newly-built offices, No. 33, 
Norfolk-street, to which address all communica- 
tions for the Editor or Publisher should be sent, 
as of old. 





* * 


* If any subscriber abroad should receive THR ENGINEER in an 
imperfect or mutilated condition, he will oblige by giving prompt 
«nformation of the fact to the Publisher, with the name of the 
Agent through whom the paper is obtained. Such inconvenience, 
yf suffered, can be remedied by obtaining the paper direct from 
this office, 
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TO CORRESPONDENTS. 


“ar In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions, 

4 All letters intended for insertion in Tow Enorvuge, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of y icati 

42F =We cannot undertake to return drawings or manuscripts; we must, 
therefore, request correspondents to keep copies. 


REPLIES. 





E. M. (Huddersfield).—We cinnot express opinions as to the merits of 
different makers’ productions. You will be quite safe in accepting 
A. and C. in your list. 

J. F.—We have never heard of alcohol being used for the firing of loco- 
motives. A crude oil is used which is much cheaper than alcohol. 
Alcohol can only hope to compete with refined oil. 

J. R. H. (Hull).—We cannot recall having seen any such work as you 
mention. You would have no difficulty in getting into touch with the 
author through the Secretary of the B.A., Burlington House, Ficcadilly. 

O'F. (Lahinch).—-We think you will have no difficulty in getting what 
you want from W. F. Stanley and Co., Great Turnstile, Holborn; W. 
Watson, 313, High Holborn; or Negretti and Zambra, 38, Holborn 
Viaduct. 

G. F. (Dundee).—Many ammonia refrigerator plants are run by oil and 
gas cngines. The engines and compressors are not coupled direct, as 
the speed of the former is too high. Ordinary belt-driven compressors 
are used. There are already many of this kind at work in India ; one 
at Kurachi goes up, we believe, to the capacity you mention, 


INQUIRIES. 


HARGREAVES’ PISTON RINGS. 
Sm,--Can any of your readers kindly give me the address of the 
makers of Hargreaves’ piston rings? M. W. 
August 24th. 
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THE PROTECTION OF LIVE RAILS. 


RecentLy three persons have been killed by 
electric shock under circumstances which have 
called for a Board of Trade inquiry. A fourth 
death occurred a few days ago. On June 9tha 
man named Flood, while trespassing on the Liver- 
pool and Blackpool section of the Lancashire and 
Yorkshire Railway with a companion close to 
Formby Station, was killed apparently by putting 
one foot on the live rail. His companion’s life was 
saved by artificial respiration. On the 13th of the 
same month a porter was killed while crossing a 
branch of the North-Eastern Railway at Manors 
Station, near Tynemouth and sixteen days latcra 
boy was killed at St. Peter's Station on the same 
line near Newcastle-on-Tyne. It will be seen 
that three of the sufferers were trespassers. The 
fourth man—the porter—was not on duty at the 
time of his death. The Board of Trade Inspectors 
—Lieut.-Colonel Von Donop and Major Druitt—do 
not censure the railway companies, and have few 
suggestions to make. This is so far satisfactory, 
for the railway companies are evidently doing all 
that they know how to do to prevent the recurrence 
of such accidents in future. 

Much needless alarm has been excited, not only 
among the railway companies’ men, but among the 
public. Yet nothing was more likely than the 
occurrence of accidents. Each new application of 
what are called “ the forces of Nature’’ entails new 
risks. No one was killed by boiler explosions 
before the arrival of the steam engine; no one was 
suffocated by coal gas in a dwelling-house before Mur. 
dock’s time. The precise nature of the risk run must 
be ascertained before it can be guarded against 
with any completeness. There are several peculiar 
characteristics of the live rail risk which are not as 
fully understood as they ought to be. One fact is 
that those who have most to do practically with 
the electrical working of railways are just the men 
who have least anticipated danger. The tension of 
the current is only 500 to 600 volts. Now dozens, 
if not hundreds, of people have received shocks 
from current at that voltage, and been none the 
worse. The physiological truth is that suscepti- 
bility varies widely with the idiosyncrasy of the 
individual. It is well known that. horses are easily 
killed by currents which only set up an unpleasant 
sensation ina man. It has been said that this is 
because a horse has iron shoes; but his hoofs 
are non-conductors; and bulls and cows, which 
are not shod, have been killed in just the 
same way. On the Portrush and Giant’s Cause- 
way line, at a place. unfenced—a bit of waste 
land—a man stood on the live rail, which was a 
couple of feet from ground, and proceeded to mount 
a horse bare-backed, which he had just caught. 
The moment he laid his hand on the horse it dropped 
down dead. But, apart from this variable personal 
susceptibility, it must always be kept in mind that 
a great deal depends on the greater or less insulation 
of the individual. In dry weather a man wearing 
boots without nails in the soles, and woollen or silk 





stockings, would be quite safe, because he would 
be fairly well insulated; but a man with 
nails in his boots, probably coming through the 
soles and clinched inside, and wearing cotton stock- 
ings, would incur about all the dangers that can be 
had from a current of 500 or 600 volts. When we 
apply these truths to the cases which we have 
recorded we see that the conditions were just those 
most likely to produce a catastrophe. The man 
Flood appears to have been a tramp; at all events, 
he had practically no soles to his boots; and the 
weather was wet; he was not insulated at all, and it 
is quite probable that he grasped his companion 
Matthews, whose life was saved, and dragged him 
down when falling. The boy Whitehead had been 
paddling in the sea, and was barefooted. The 
porter Innes was in a very peculiar position when 
found. He was lying in the six-foot way, on his 
face, parallel to the line, with the back of his head 
under and in contact with the live rail, his face 
resting on the point rod which crosses the line at this 
spot. No one seems to have asked how he had got 
into a position so curious. It is a melancholy 
coincidence that a few minutes before he said to the 
station master, “If I get killed in passing over this 
line, Mr. Sharp, I will lay the blame on you.” Mr. 
Sharp told him to be careful, as it was rather 
dangerous. 

We are not surprised to find that railway com- 
panies are being told that they must take precau- 
tions to prevent accidents of this kind in future. 
We may point out, however, that if a couple of 
tramps had climbed over a fence and been cut 
to bits by a passing train nothing would have been 
said to the railway company. It is too much to 
hold railway officials responsible for what occurs to 
trespassers, particularly when the trespassers are 
carefully warned. But undoubtedly precautions 
will have to be taken in stations and at places where 
much crossing of the metals has to be done by 
shunters and others. A thin india-rubber “sock” 
worn in the boot will give complete safety ; but who 
can ensure that the insulators will always be 
present? On the other hand, it is by no means easy 
to secure protection by any form of guard rail. 
The principle is, of course, to prevent the rail from 
being casually touched or walked upon. Mr. 
C. H. Merz, electrical consulting engineer to the 
North-Eastern Railway, supplied a good deal of 
information on the subject in the course of the 
evidence which he gave during the investigation of 
the circumstances of porter Innes’ death. As the 
upper surface of the rail must be left clear for the 
slippers, the only possible protection consists in 
placing a board at one side, or boards at both sides, 
on edge, rising a little above the levei of the rail. 
If these boards are far apart, a foot may slip 
down between them; if close, the shoe may 
catch them. Nor is this all. Next we have 
the problem of supporting the boards. The 
difficulty in regard to the board supported from 
the rail is that in wet weather the woodwork 
becomes more or less of a conductor, and any iron- 
work certainly takes the potential off the rail as the 
result of surface leakage and the thorough soaking 
of all timber with water. The difficulty in regard to 
the type supported from the sleeper is that, unless 
metal is used to support the timber, it is difficult 
to make it sufficiently rigid, that it interferes 
more with the upkeep of the permanent way, and 
if metal is used for carrying the timber, that it 
brings the metal parts into close proximity to the 
third rail itself. A minimum clearance of 6in. from 
the rail to any metal parts in contact with earth 
should be maintained, and we should certainly con- 
sider it dangerous to encroach upon this minimum 
distance. Finally, we may say that the cost of 
protecting the live rail throughout the 41 miles of 
track being electrified on the North-Eastern system 
has been estimated by Mr. Merz at over £16,000— 
a not inconsiderable sum to invest in the protection 
of trespassers who set fences and notice-boards at 
defiance. ; 


ENGINE FAILURES. 


THE annual reports to the Engine, Boiler, and 
Employers’ Liability Insurance Company, prepared 
by its chief engineer, Mr. Michael Longridge, are 
always excellent, usually interesting, and invariably 
worth reading. The report for 1903, now before us, 
is no exception to the general rule. The peculiar 
value of what Mr. Longridge has to say is easily 
stated. The designing of mechanism of all kinds is 
one thing; its working quite another. Unfortu- 
nately those who design machinery seldom have the 
chance of acquiring much experience with it; and 
so the position of weak places must remain largely a 
matter of surmise. Mr. Longridge steps in and sup- 
plies as far as may be the information wanted. As we 
turn over his pages, we become more and more im- 
pressed by the evidence which he sets before us, 
showing, asit does, how wide is the divergence betwee n 
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practice and theory. We do not wish to be misunder- 
stood ; but an engine, for example, may be very care- 
fully designed in every way and yet fail repeatedly 
from a cause either entirely overlooked or else pro- 
vided for inadequately. Thus, for example, we have 
the case of an engine of 750 horse-power driven by 
wa3te blast furnace gas. The gas cylinder, piston, 
and piston-rod were all water-jacketed. After the 
engine had been at work a few weeks the piston 
cracked, probably owing to unequal expansion of 
the faces exposed to the flame and tothe air. It 
was replaced by another of the same design, which 
was also cracked in a similar way after running a 
few weeks. The third piston has been made of a 
somewhat different design, and has now been work- 
ing for some months. We are not surprised that 
Mr. Longridge should tell us that “ The designing 
of large pistons capable of withstanding the pres- 
sures and temperatures existing in the cylinders of 
gas engines for any length of time is likely to prove 
no easy task, particularly where the engines are 
horizontal, as the uniform distribution of the cool- 
ing water over the whole surface of the piston 
app2ars to be more difficult than when they are 
vertical.” It is a pity that he has not told us in 
what lay the difference between the pistons that 
cracked and the piston that did not; apparently it 
was very small. The ignorance which prevails as 
to the influence of apparently trifling things is 
marked and regrettable. They really mean the 
difference between a great success and a great 
failure in cases without number. 

Provision is always made in engine designs for 
stresses greater than those which it is supposed will 
be set up. Yet time and again the fact that when 
the engine is being heated up extreme stresses may 
occur which disappear when it is at work, giving 
place to others of a different kind, is ignored. Mr. 
Longridge gives various examples. Thus he men- 
tions four gas engine cylinders cracked by unequal 
expansion of the outer and inner surface of the 
jackets ; and we fancy that most of our readers 
will be able to call to mind fractures and break- 
downs which are only to be explained as the effect 
of distortion and stress produced by one part of the 
mechanism getting hotter than another. If engines 
are not to suffer in this way it is imperative that 
provision should be made for expansion and con- 
traction. It is too much the practice to ignore such 
stresses and leave them to fight it out among them- 
selves. 

After, however, due allowance has been made for 
this and some other causes, the curious fact remains 
that many breakdowns occur which are inexplicable. 
For steam engines Mr. Longridge gives the follow- 
ing figures:—-Due to accidents or causes unascer- 
tained, 31 per cent.; due to negligence of owners or 
attendants, 18 per cent. ; due to old defects or wear, 
30 per cent. ; due to weakness, faulty design, or bad 
workmanship, 21 per cent. For gas and oil engines 
the percentages are 29, 32, 14, and 25. Comparing 
these figures, it is interesting to note that the 
personal element was responsible for only 18 per 
cent. of the failures of steam engines, while it 
accounted for no less than 32 per cent. of the 
breakdowns of gas and oil engines. On the other 
hand, we have old age killing, or going far to kill, 
30 per cent. of steam engines, and only 14 per cent. 
of the internal explosion engines. The explanation 
is, we think, simple. There has not been time 
enough for a sufficient number of gas engines to be 
worn out to the breakdown point, or to permit 
engine drivers to acquire complete experience with 
them. Precisely the contrary is true of the steam 
engine. Great numbers of them are old, and highly- 
skilled engine drivers exist in abundance, men with 
a very large experience, and therefore understanding 
precisely what small indications of failure may 
mean; as, for example, in one case cited by 
Mr. Longridge, when a very serious breakdown was 
averted by the vigilance of the engineer in charge 
of a mill, who noticed that the big end of the con- 
necting-rod appeared to have shifted very slightly 
outwards from the crank face. He stopped the 
engine, and found that the crank-pin was broken 
within the body of the crank. 

So far as-we are aware, the list which Mr. 
Longridge gives of casualties deals only with those 
which have come specially under his notice. In 
1903 they were 198 in number, and by far the 
larger proportion—45—occurred to valves and valve 
gear. These are evidently the weak element in land 
engines. Next to these come air-pump failures, 
37 in number. Of these 25 took place in the gear 
driving the air-pump buckets, and 12 in the buckets 
and valves. It is, of course, probable that a number 
of these failures were insignificant. But it is quite 
impossible that any breakdown could get into Mr. 
Longridge’s list that did not represent much incon- 
venience and loss. Air pump and condenser failures 
may very likely lead to the stoppage of a large mill 
for several days, and the dismissal for the time being 





of many hands. It is not remarkable that the 
separate condensing plant system is growing rapidly 
in favour, notwithstanding certain drawbacks and 
imperfections peculiar to it. If combination con- 
densers are to be used, the air pumps being worked 
directly from the main engine, the utmost care 
should be taken to make all the parts accessible for 
observation and repair. Whena mass of machinery 
has to be disconnected in order that an air pump 
bucket may be drawn, a serious blunder is obvious. 
Mr. Longridge cites several examples. Thus, wear 
takes place in the bottom eye of a connecting-rod 
working in a trunk air pump bucket. Knocking 
ensues which is not heard, and finally the rod or 
pin, becoming crystallised by vibration, breaks. 
These events are the result of faulty design. 

When an engine has to run for long periods with 
the least possible inspection, no design is adequate 
that does not contemplate not only wear, but that 
which is imperfectly expressed by “tear.” From 
the first moment of its life to the last the engine 
is wearing itself out, partly by friction and 
partly by fatigue, and partly by what we cannot 
call by a better name than persistence.  Fric- 
tion has for its result looseness of fit, and that 
causes hammering and concussion. White metal 
in a bearing that may stand pressure very, 
well may not endure pounding with equally good 
results. Wear can be dealt with, provided only the 
seat of the wear is accessible and easily watched. 
Fatigue can be arranged for in various ways, the 
best of all being to keep stress far away from the 
elastic limit, and to avoid sharp corners of all 
kinds. When a small crack—a crack like a hair, 
perhaps—starts in a shaft, continuous work will 
certainly cause it to extend. This is what we have 
called persistence. The same stresses are per- 
sistently put on the shaft, and so it is only a matter 
of time when it will give way. In all heat engines 
there are forces at work tending to ultimate 
destruction which are by no means fully understood. 
The stresses in a large engine cylinder heated and 
cooled at every stroke are beyond question compli- 
cated. Thenecessity for expansion joints; the heaving 
and vibration of bed plates and guide bars; the inces- 
sant minute movements of the most rigid parts of 
the mechanism, all go to prove the same thing. 
The draughtsman is too apt to think that if only a 
part is made strong enough it will never fail. This 
may be quite true. But anyone who reads Mr. 
Longridge’s report will, we think, join with us in 
adding that no one seems to have found out yet 
how to make things strong enough—at all events, 
no steam engines have yet been made that can dis- 
pense with a competent driver. And so we come 
back to insist on the vital necessity of so designing 
engines that their working parts can be seen, and 
repairs effected with the least possible delay and 
expense. 


RAILWAY PASSENGER UV. GOODS TRAFFIC. 


THE accounts of the principal English railway 
companies for the first half of 1904 are of interest 
to engineers, and manufacturers, and traders, from 
the standpoint of the difference between the policy 
adopted in regard to passenger traffic and that in 
relation to goods and minerals. Various chambers 
of commerce and other bodies, together with manu- 
facturers in various trades, not infrequently complain 
of the high charges which the railway companies 
make for the transport of goods from one part of the 
country to another. They say, on the one hand, 
that these rates hamper them in meeting foreign 
competition in this country, inasmuch as continental 
rivals enjoy the advantages of lower rates for rail 
and water-borne traffic; while, on the other hand, 
they argue that the railway charges, combined with 
the comparatively high freight rates to certain 
transmarine destinations, prejudicially affect them 
in external markets in coping with foreign com- 
petition aided by low through rail and freight rates 
from continental centres of production. These con- 
tentions are, no doubt, in various ways true, 
although there is a tendency to exaggerate the 
importance of the privileges possessed by certain 
European rivals in the direction indicated. Some- 
thing has been said about canals, but the fact has to 
be faced that the heavy trades—the iron and steel, 
machinery, and shipbuilding—are mostly dependent 
upon the facilities afforded by the railways, and it 
is therefore necessary to restrict attention to the 
latter at the present time. 

The statistics contained in the reports of the 
twelve principal English companies reveal an extra- 
ordinary state of affairs in respect of the mileage 
run by the passenger trains in the first half of 
the current year. With the exception of the 
Lancashire and Yorkshire, all the other railways 
show a large increase in the train mileage—namely, 
the London and North-Western, the Great Western, 
the Midland, North-Eastern, Great Northern, 





London and South-Western, South-Eastern and 
Chatham, Great Eastern, London, Brighton, and 
South Coast, Great Central, and the North 
Staffordshire railways. The aggregate augmenta- 
tion amounts to 2,945,000 train miles as compared 
with the corresponding period of 1903, and this large 
mileage has only resulted in the earning of the 
insignificant additional sum of £135,000, or less than 
ls. per mile, which would not pay the cost of locomo- 
tive power. Exclusive of the Lancashire and York. 
shire, it would seem that the other eleven companics 
are endeavouring to run as many passenger train 
miles as possible, although two of these have not 
gained any financial benefit from their increased 
train service. When, however, we turn to the 
question of goods and mineral traffic, a remarkalle 
contrast is demonstrated. Instead of forcing this 
traffic as far as possible, an attempt has been made, 
as in the past two or three years, to work it on the 
most economical basis that could be conceived hy 
the traffic managers; and the endeavour has heen 
singularly successful. The South-Eastern and 
Chatham Railway is the sole undertaking which 
has increased the mileage of the goods and mineral 
traffic in the first half-year. In combination, the 
other eleven lines show the formidable reduction of 
2,599,000 miles, as compared with the equivalent 
period of 1903; while, at the same time, an addi- 
tional income of £188,000 has been earned. In 
other words, the diminished train mileage for goods 
and minerals has proved to be more remunerative 
than when the number of miles run was consider- 
ably greater than in the past half-year. 

The process of reducing the train mileage of goods 
and mineral traffic and of increasing the mileage of 
the passenger trafic has been proceeding for several 
years. It is calculated that a diminution of no less 
than twenty-four million train miles has been 
effected in the former traffic during the past three 
years and a-half, whereas the latter has advanced 
by about sixteen million train miles in the same 
period, The economy realised in the goods and 
mineral traffic has been considerable, and it has 
been brought about by more careful management 
and the utilisation of the carrying capacity of the 
wagons to a far greater extent than formerly pre- 
vailed. It does, however, not appear that the large 
saving in locomotive and other expenses has induced 
the railway companies to make any concessions to 
iron and steel producers, machinery makers, ship- 
builders, and others engaged in industrial pursuits, 
in the hope that lower railway rates would facilitate 
trading operations and be the means of increasing 
the goods and mineral traffic on different lines through- 
out the country. Itis possible that such an idea has 
not entered the minds of the traffic managers and 
directors of the companies, because they have 
apparently been too busily engaged in accumulating 
an enormous passenger train mileage, and thus the 
saving on the goods and mineral traffic has been 
thrown away on the increased passenger service. 
Two companies only have paid higher ordinary 
dividends, and two have improved the position of 
the preference capital in the past half year; but on 
the other hand, two have distributed lower divi- 
dends, while six have remained stationary. If the 
railway companies would now take in hand the 
reformation of the passenger train service, a policy 
which we have long advocated, and seek to effect in 
it economies similar to those already obtained in 
the goods and mineral traffic, an improvement in 
the financial position of the railways might be 
expected, and it might then be possible for manu- 
facturers and traders to secure greater consideration 
in the matter of rates from one town to another, 
and also from the centres of production to the ports 
of shipment in the case of export goods. The first 
step to be taken consists in ascertaining the average 
number of passengers carried per train, figures 
which in this country have never been published, 
probably because they do not exist. It is known, 
however, that much more seating accommodation is 
provided than is really required; and nothing is 
needed but a determined effort on the part of the 
traffic managers of the country to carry out the 
often expressed wish of the locomotive superinten- 
dents to effect a change in policy which would 
certainly prove remunerative. 
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COAL MINERS’ WAGES, 


AutHouGH the reduction of the wages of workpeople 
in almost any calling is often regrettable from a strictly 
social and industrial point of view, yet there are always 
two sides of such a question, and public opinion will, we 
think, hold that the reduction of 5 per cent. in miners’ 
wages which has come into effect this week in the 
federated area was really necessary in the best interests 
of the iron and steel and engineering trades. Speaking for 
these industries, we can safely say that some lessening 
of coal bills has for a long time past been urgently 
needed, and if the result of the reduction is to make 
fuel prices any easier during the autumn and winter, 
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then engineers and iron and steel manufacturers, no less 
than the general public, will have cause to be thankful. 
The engineering and general metallurgical trades of the 
kingdom stand badly in need of some sort of encourage- 
ment to help them over the long-continued period of 
depression with which, during the last four years, 
they have had to contend. The bottom of that trade 
depression, it may be hoped, is at length in sight, but 
it is the “last straw that breaks the camel's back,” and 
it will at least be some relief to engineers, as they face the 
autumn and winter trade—or, rather, lack of trade—to feel 
that the expenses of steam-raising and of keeping smiths’ 
and foundry fires going are not likely to be quite so heavy 
as they would have been if miners’ wages had remained at 
their previous level. The cost of coke for the blast 
furnaces of the country, and of fuel for the mills and 
forges, will also probably be a little less onerous. It is 
really high tine that costs of production were lowered in 
these departments of manufacturing activity, all of which 
have been seriously affected by the trade depression, and 
also, it must be added, by acute foreign competition. 
For over four and a-half years miners’ wages in the 
federated area have remained unaltered, the last change 
having been in January, 1900, when a5 per cent. advance 
brought wages up to the maximum allowable under the 
rules of the Coal Trade Conciliation Board, which 
maximum is 60 per cent. above the 1888 standard. When 
this 5 per cent. was put on, the iron and engineering 
trades, and also the coal trade itself, were all in a flourish- 
ing condition. A trade boom of about eighteen months’ 
duration was at its height during the first part of the year 
1900, when prices in some departments of the iron trade 
were higher than for a quarter of a century. Marked 
bars, by two successive advances of 10s. each in the first 
two months of that year, were run up to £11 10s. per ton, 
which was the highest point since July, 1874, or twenty- 
six years previously. This illustrates the prosperous state 
of the general trade at the time when this 5 per cent. rise in 
miners’ wages was granted, and no one then grudged the 
coiliers their extra remuneration, because, although con- 
siderable, it could be afforded. But the downward curve 
in trade set in with the autumn of that same year, 1900. 
Iron and steel prices began then to fall, and the retro- 
grade movement has been continued ever since. Marked 
bars dropped to £8 10s. on May Ist, 1901, and on 
January 13th, 1904, the odd 10s. was taken off, leaving 
them at the level £8, at which they still stand, and it 
has been six years since they have been so low as at 
present. All other kinds of iron and steel have also 
fallen considerably during the past four and a-half years, 
and it is an extraordinary fact, and one probably almost 
without a parallel in British industrial history, that wages 
in the coal trade throughout the greater part of the king- 
dom should have remained at this exceptionally high level 
during so long a period of pronounced trade depression, 
whilst prices of iron and of engineering work were 
steadily and persistently falling. Under such circum- 
stances the wonder is that the 5 per cent. put on’four and 
a-half years ago should only this week have at last been 
taken off. It is to be hoped that there will be as little 
delay as possible in coal prices following suit, so that 
engineers and iron and steel firms may secure the relief 
of which they so greatly stand in need. 


THE CROTON DAM. 


It is notorious that New York wastes more water than 
any other city in the world. The demand is augmenting. 
Several years ago it was found that the existing reservoir 
and watershed on the Croton would no longer provide a 
sufficient supply, and a new dam was started. About the 
progress of this work very little has been heard. Light 
has, however, at last been thrown into a dark place by 
Mr. W. R. Hill, the engineer at present in charge, in a 
paper read before the American Waterworks Association, 
at St. Louis, on June 8th. In few words, much of the 
work, carried out at a great expense, is a failure. How it 
ever came to be designed or constructed is an insoluble 
mystery. The new Croton dam is situated about 37 
miles from the Central Park reservoirs. It is on the 
Croton River, about 2} miles below the old Croton 
dam. Its purpose is to enlarge Croton Lake, increasing 
its capacity from two to thirty-two billion gallons and its 
length from 54 miles to 193 miles. The old dam will be 
submerged, as the flow line will be raised 30ft. The 
work commenced on October 1st, 1892. There will be no 
less than 800,000 cubic yards of masonry in it ; indeed, it 
will be the largest block of masonry in the world, except- 
ing the Egyptian pyramids. To understand what has 
happened, it is necessary to know that part of the dam is 
of masonry and part was an earthen embankment. Great 
difficulty was found in getting a solid rock founda- 
tion for the masonry, and the site was excavated to adepth 
of no less than 131ft. below the bed oftheriver. The total 
height of the masonry is 297ft. The greatest width at 
the base 206ft., at the top 20ft. The main stone dam, 
according to the original plan, was to be 600ft. long, 
extending from the bywash to the foot of the slope at the 
south side of the valley; thence an embankment and core 
wall 568ft. long was to continue tc the end, making a 
structure 2168ft. long. ‘The combination of an embank- 
ment and a masonry dam is in itself bad engineering, 
because of the difficulty met with in establishing water- 
tight union between two incongruous materials. But 
this was not all. Although so much care was taken to 
get a good foundation for the masonry, next to none was 
taken with the embankment, which was to be no less 
than 200ft. high. The rock on which it stood was cracked 
and disintegrated: limestone, full of fissures. The propor- 
tions of theembankment were very bad, altogether too weak. 
In the spring of 1901 the central core was found to be 
cracked in five places. Mr. Hill was compelled to report 
against the whole structure, not yet completed, an influen- 
tial commission was appointed, and the embankment and 
core were ordered to removed and replaced by a con- 
tinuation of the masonry dam. In other places, such as 
the control chambers, everything was too weak and inade- 


quate. The general result of the changes introduced, 
mainly by Mr. Hill, are a great increase in the cost of the 
structure. The preliminary estimate of the cost to construct 
the dam under the original plan was £830,000. This will be 
increased to about £1,280,000. The augmentation in the 
cost of the work is due principally to four additions and 
modifications, namely, the extra depth excavated under 
the main stone dam, a first extension of 110ft. of the main 
stone dam, the extension of the main stone dam necessi- 
tating the removal of the embankment and core wall, and 
lastly, the additional excavation necessary for the founda- 
tion of the last extension. For some reason American 


engineers have never been very successful with 
reservoir embankments. The history of failures 
in the United States is disastrous. The con- 


struction of a great embankment probably involves much 
time, and this is contrary to the impatient spirit of the 
people. This circumstance, however, will not fully ex- 
plain the defective structure of the Croton dam. Some- 
body blundered, but who, or when, or why, who shall 
say ? 


PNEUMATIC TOOLS, 


At the conference of the Federated Council of 
Government Employés at Chatham last week a discus- 
sion was raised on the use of pneumatic hand tools in 
the Royal Dockyards by the Devonportiron caulkers. It 
was complained that such tools were very detrimental to 
the health of the workers, some of whom had actually 
become physical wrecks, the muscles of the arms being 
seriously affected, whilst the hearing was destroyed by 
the great noise. There is, of course, a large element of 
truth in these contentions; but it is not impossible that 
there is an ulterior motive in bringing the subject of 
pneumatic tools up at this particular moment. The 
question of piecework prices for pneumatic work is at 
present under consideration, and we are possibly correct 
in believing that this discussion is to be regarded as a 
diplomatic move on the part ofthe men, who obviously are 
likely to receive higher wages if they can prove such work 
to be particularly onerous. No one who has any experi- 
ence of the use of pneumatic tools can deny that it has 
objectionable features ; the vibration and the noise when 
chipping or caulking tools are used on hollow structures 
are very considerable. The former is being reduced by 
improvement in the design of the tools, and its effect on 
the men may be greatly modified by training the muscles 
gradually to withstand the peculiar action. If a man is 
put suddenly on to the use of the pneumatic hammer for 
many hours at atime he will suffer severely, but if he 
accustoms himself to its use by slow degrees he will 
feel no ill effect. The question of the noise is less easy 
of solution, and good may possibly result from attention 
being directed to it. In conclusion it may be remarked 
that, whilst pneumatic tools have been in use all over the 
country for many years, no serious action has ever been 
taken against them by the men. 


THE DRAUGHT OF MOVING STEAMERS. 


Investigations made by the Government engineers in 
charge of the harbour improvements at New York indi- 
cate that steamers in motion in channels where there is 
only a small space between the keel and the bottom, 
have a greater draught than when at rest in still water. 
Numerous cases have been reported of ships touching 
bottom lightly in the deep ship channels of the lower 
bay, where investigation has failed to show any shoaling. 
Levels were taken, sighted on marks made on various 
large ocean liners when lying at their piers before sailing, 
and again when going down the bay at full speed. With 
all allowance for errors and inaccuracies, the general 
result is to show an increased draught at full speed. The 
maximum readings showed an increase of 4$ft. aft on a 
ship 560ft. long, and an increase of 3$ft. forward on a 
ship 580ft. long. The amount of this “ squatting” is a 
direct function of the speed and an inverse function of 
the depth of water beneath the keel. The White Star 
liner Oceanic, outward bound, touched bottom when the 
channel depth, with tide allowance, was 33°lft. Her 
draught at the pier was 30°5ft., and she was making 
about 18 miles an hour, which would give a “squat” of 
3°6ft., making the total draught 34:lft. If further 
observations sustain the deductions arrived at, this will 
prove to be a very important matter in regard to many 
harbour improvement works. 








Bram Pumpinc ENGInEs.—The new pumping plant of the 
water supply of New Bedford, consists of two com- 
pound beam and fiy-wheel engines, each operating two 
differential plunger pumps. The steam cylindersare vertical 
and inverted, connected to opposite ends of a triangular 
rocking beam. The cylinders are 16gin. and 36}in. 
diameter ; pump plungers, 133in. and 19gin. diameter. The 
stroke is 7$ft. On the shaft is a 25ft. fly-wheel. The steam 
distribution is effected by gridiron valves operated by cams 
on a shaft driven from the main shaft by gearing. The 
exhaust from each end of the high-pressure cylinder passes 
through a tubular heater to the steam valve at the corre- 
sponding end of the low-pressure cylinder. The pumps are 
beneath the engine bed-plate, with their plungers in line 
with the piston-rods and connected to the crossheads. 
Each pump has three sections; the lower forms the suction 
chamber, the middle one contains the suction valves, and 
the upper one forms an air vessel and contains the delivery 
valves. The 30in. suction main enters the lower chamber 
of the pump worked by the low-pressure cylinder, and is 
delivered to the lower chamber of the pump worked by the 
high-pressure cylinder. This chamber has two large air ves- 
sels attached. The normal speed is 32 revolutions per minute, 
and at this speed the pumps deliver 10,230,000 gallons in 
twenty-four hours. The theoretical plunger displacement 
is 229°74 gallons per revolution, or 10,586,880 gallons in 
twenty-four hours. The actual measured delivery is 
222 gallons per revolution, which gives an allowance of 





3°37 per cent. for slip of the pumps and leakage from the 
pipe line. 


THE BRITISH ASSOCIATION. 
(By our Special Correspondent.) 


In our last issue we printed the presidential address 
delivered before the British Association on Wednesday, 
August 17th, and to-day, on another page, we give an ab- 
stract of the Hon. C. A. Parsons’ address to Section G, 
on Thursday, the 18th; whilst below, abstracts of other 
addresses and papers of special interest to engineers, and 
notes on the discussions, will be found. 

In Section A—Mathematics and Physics—Professor 
Horace Lamb devoted the greater portion of his address 
to a consideration of the place occupied by Stokes in the 
development of mathematical physics; aad the following 
passage summarises the conclusion at which he arrives, 
as a result of this study. 


The net result of the preceding survey is that the systems of 
geometry, of mechanics, and even of arithmetic, on which we base 
our study of Nature, are all contrivances of the same general kind : 
they consist of series of abstractions and conventions devised to 
represent, or rather to symbolise, what is most interesting and 
most accessible to us in the world of phenomena. And the progress 
of science consists in a great measure in the improvement, the 
development, and the simplification of these artificial conceptions, 
so that their scope may be wider and the representation more com- 
plete. The best in this kind are but shadows, but we may con- 
tinually do something to amend them. 

As compared with the older view, the function of physical science 
is seen to be much more modest than was at one time supposed. 
We no longer hope by levers and screws to pluck out the heart of 
the mystery of the universe, But there are compensations. The 
conception of the physical world as a mechanism, constructed on a 
rigid mathematical plan, whose most intimate details might possibly 
some day be guessed, was, I think, somewhat depressing. We have 
been led to recognise that the formal and mathematical element is 
of our own introduction ; that it is merely the apparatus by which 
we map out our knowledge, and has no more objective reality than 
the circles of latitude and longitude on the sun. A distinguished 
writer not very long ago speculated on the possibility of the scientific 
mine being worked out within no distant period. Recent dis- 
coveries seem to have put back this possibility indefinitely ; and 
the tendency of modern speculation as to the nature of scientific 
knowledge should be to banish it altogether. The world remains 
a more wonderful place than ever ; we may be sure that it abounds 
in riches not yet dreamed of ; and although we cannot hope ever 
to explore its innermost recesses, we may be confident that it will 
supply tasks in abundance for the scientific mind for ages to 
come, 

One significant result of the modern tendency is that we no 
longer with the same obstinacy demand a mechanical explanation 
of the phenomena of light and electricity, especially since it has 
been made clear that if one mechanical explanation is possible, 
there will be an infinity of others. Some minds, indeed, revelling 
in their new-found freedom, have attempted to disestablish 
ordinary or “‘ vulgar” matter altogether. I may refer to acertain 
treatise which, by some accident, does not bear its proper title of 
‘*Ether and no Matter,” and to the elaborate investigations of 
Professor Osborne Reynolds, which present the same peculiarity, 
although the basis is different. Speculations of this nature have, 
however, been so recently, and, if I may say it, so brilliantly dealt 
with by Professor Poynting before this Section, that there is little 
excuse for dwelling further on them now. I will only advert tothe 
question whether, as some suggest, physical science should 
definitely abandon the attempt to construct mechanical theories in 
the older sense. The question would appear to be very similar to 
this, whether we should abandon the use of graphical methods in 
analysis. In either case we run the risk of introducing extraneous 
elements, possitly of a misleading character ; but the gain in vivid- 
ness of perception and in suggestiveness is so great that we are not 
likely altogether to forego it, by excess of prudence, in one case 
more than in the other. 

It will be seen from this extract that Professor Lamb’s 
address covered to some extent the same ground as that 
of the Prime Minister on the previous evening, and that 
it contained the answer of the modern scientist to the 
criticisms of Mr. Balfour upon the purely speculative 
character of the foundations upon which the super- 
structure called “scientific knowledge” is based. As 
Professor Lamb says, we no longer “ hope by levers and 
screws to pluck out the heart of the mystery of the 
universe ;” but,while recognising this defect in our instru- 
ments of observation and research, it would be unwise to 
discard them altogether, and to trust to intuition, or to 
the inspiration of our inner consciousness, for our know- 
ledge of this world in which we live. 

Mr. Balfour, who was present during Professor Lamb’s 
address to Section A, moved the customary vote of 
thanks, and in his remarks was quick to seize upon the 
President’s admissions that the advanced scientific workers 
of to-day have ceased to attempt fully to explain the 
universe in terms of mathematics or of physics, and that 
they are now content to regard the world as a more 
wonderful place and creation, than at any earlier date in 
their mental development. Readers interested in the 
development of scientific thought during the last thirty 
years would do well to compare the attitude of mind 
revealed by Mr. Balfour’s and Professor Lamb’s addresses, 
with that dominating the British Association Meeting of 
thirty years ago, when the influence of Tyndall and 
of Huxley was supreme, and the former delivered his 
famous address at Belfast, and offered to explain the 
universe in the terms of molecular physics. 

From the presidential address of 1874 to that of 1904 
the change is striking, and each probably represents the 
extreme limit of the reaction from the previously 
dominating school of thought. As in natural tidal 
phenomena, ebb and flow seem to be inherent to the 
progress of mental and scientific thought, and perman- 
ence of either appears to be unattainable. 

Professor Aubrey Strahan, President of the Geological 
Section, discussed at considerable length the question of 
earth movements, and the prospects of their renewal in 
the times in which we live, and reached the following 
conclusions :— 

In this brief review of the earth movements of one period, as 
manifested in one small part of the globe, we have found reason 
to conclude that they were the result of compression and up- 
heaval ; that the crust yielded to the compression by overthrusting 
and buckling along certain belts ; that these belts in the North of 
England and the Mid/ands ran for the most part north and south, 
diverging, however, to the south-west and to the south-east, while 
in the South of England they took an east and west direction, and 
concentrated themselves along a belt of country which presents the 

henomena of crushing on a stupendous scale. We have touched 
in two cases the flanks of a mountain range, the Caledonian, which 
was built and ruined before the Carboniferous period; the 





Armorican, which was built after that period, and which, though 
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it has stirred so recently as the late Tertiary period, and so 
energetically as to initiate the physical features and river system 
of the South of England, yet expended the greater part of its 
energy before the Permian period. Lastly, we have found evi- 
dence, in the majority of cases, that the disturbances were but 
renewals of movement along lines of weakness long before esta- 
blished, and that in several cases there has been further renewal 
along the same lines during successive periods later than the one 
we have considered. With such a history before us, and with the 
knowledge that mountain ranges have been built in other parts of 
the world by the upheaval of strata of almost recent date, we have 
more cause to wonder that the internal forces have left this quarter 
of the globe alone forso long, than reason to believe that they have 
ceased to exist. Changes of level, however, have taken place in 
comparatively recent times, and are now in progress. Though 
almost imperceptibly slow, they serve to remind us that a giant 
lies sleeping under our feet who has stretched his limbs in the 
past, and will stretch them again in the future. Nor in view of 
the fact that the structures I have described have only been 
revealed by the denudation of vast masses of strata, does it seem 
unreasonable to suppose that they are deep-seated phenomena. 
The slow changes of level may be the outward manifestation of 
more complicated movements being in progress at a depth. 

The address of the Hon. Charles A. Parsons, F.R.S., 
before Section G—Engineering—appears, as we have 
said above, in abstract on another page of this issue, and 
it is only necessary to state that it was listened to with 
deep attention by a crowded audience, and that the Prime 
Minister arrived in time to hear its concluding portion, 
and to propose the vote of thanks. 

Mr. Balfour, in his lightest vein, commented upon one 
or two points in the address, and aroused much laughter 
by his remark that he was happy in not being called upon 
to condole with Mr. Parsons in sharing the fate of 
inventors—so eloquently referred to in his address—who 
only obtain recognition of the value of their labours after 
their departure from this earthly life. The presentation of 
the Grashof gold medal and an address from the Society 
of German Engineers—numbering 19,000 members—to 
Mr. Parsons followed these remarks of the Prime 
Minister, and was a practical illustration that his con- 
tributions to engineering progress were recognised not 
only in this country but abroad. This presentation was 
made by Professor Schriter, of Munich, who is attending 
the meetings of Section G as a delegate of the German 
Society of Engineers. ‘ 

On Thursday afternoon Mrs. Ayrton gave a lecture ofa 
popular character, illustrated by the experiments recently 
shown at the Royal Society Soirée and by limelight 
views, upon “The Origin of Sand Ripples.” Immense 
trouble had been taken by Mrs. Ayrton and Professor 
Ayrton to make this lecture a success, and it is to be 
regretted that the hall of the Hopkinson Memorial 
Laboratory, where the lecture was delivered, was much 
too small to accommodate all who wished to hear it. 
The experiments with water and sand in large troughs 
were all successfully carried out, and in concluding the 
lecturer pointed out one of the practical problems—the 
prevention of the formation of sand-banks and shoals— 
that may be solved by further study of this question. 
Professor George Darwin was present, and seconded the 
vote of thanks to Mrs. Ayrton, and stated that although 
his theory of sand-ripp!le formation was not quite in 
accordance with Mrs. Ayrton’s, he recognised the value 
of her work on this subject, and the interest and beauty 
of her experimental demonstrations. 

As regards the papers read before the Sections on 
Thursday, August 18th, only one, read by Mr. George 
Beilby, in the Chemical Section, requires notice in this 
report, and an abstract is given below. The paper was 
upon “The Relation between the Crystalline and the 
Amorphous States as Disclosed by the Surface Flow of 
Solids ”’:- 

Io former papers the phenomena observed in connection with 
the tlow of solids have teen fully described, and in the most recent 





existence at ordinary atmospheric temperatures; while at the 
lower range of winter teraperatures within the Arctic circle, the 
amerphous phase, once formed, may be stable and permanent. 

The grinding of crystalline substances to powder does not simply 
consist in their reduction to finer and finer crystalline fragments, 
but it involves the transformation of, at any rate, a part of the 
substance into the amorphous condition. When crystalline 
powders are formed into cakes by pressure, the cementing 
material is the amorphous phase which results from flow. In 
metals, and probably in most other solids, the physical and other 
properties of the two phases are so distinct that it is not difficult 
to determine the transition temperature or stability point 
in the transformation A > C. From the existence of a 
definite stability point it is argued that not only must all crystal- 
line substances be capable of existing in the amorphous as well as 
in the crystalline state, but that, by purely mechanical means, it 
is possible to transform them into this state. These observations, 
and the conclusions to which they have led, have a very direct 
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temperature reductions without requiring reduced maximum or 
mean pressures, With an atmosphere of double the existing 
density it is obvious that in a given engine mean pressures may be 
doubled, or, if desirable, mean pressures may be kept of the same 
value and flame temperatures reduced—that is, engines may be 
made much more powerful for a given cylinder diameter, and 
cylinder losses may be greatly reduced, not only by increased 
density, but by reduced temperatures capable of giving the desired 
pressures, 

In small engines high temperatures may be used with compara- 
tive impunity, and accordingly we find, with both coal-gas and 
petrol engines, flame temperatures in the cylinder as high as 
1800 deg. Cent. to 1900 deg. Cent. With larger coal-gas engines 
operating without water-cooled pistons and exhaust valves, lower 
temperatures become imperative, and accordingly we find in such 
engines the maximum temperature reduced to 1500 deg. Cent, 
ora little under. Nearly all makers have been forced to recognise 
the necessity of reducing flame temperature with unwatered 
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Fig 1—DIAGRAMS FROM CLERK'S GAS ENGINE 


bearing on the flow of rocks. The recognition of the transforma- 
tion from crystalline to amorphous through an intermediate mobile 
phase, for the first time supplies an explanation of why flow which 
has been started by stresses can cease while the disturbing stresses 
are still maintained. 

The papers read before the Engineering Section on 
Friday, the 19th, were all devoted to the problems pre- 
sented by the modern oil and gas engine, and a very 
valuable and interesting discussion arose after the first 
three on the programme for the day had been read. 

Mr. Dugald Clerk dealt with “Flame Temperatures in 
Internal Combustion Motors,” and opened with a refer- 
ence to recent work by Petavel upon explosions made 
with gas and air mixtures at 70 atmosphere pressure, 
and upon the effects observed on ignition of such mix- 
tures. Diagrams were then shown illustrating the tem- 
peratures attained in tests made by Burstall and others 
when testing the performances of gas engines of the ordi- 
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pistons and exhaust valves, where the cylinders are of dimensions 
of the order of even 18in. diameter. In coal-gas engines, accord- 
ingly, the gas and air passages are so set as to produce a 
sufficiently dilute mixture to prevent the temperature rising 
unduly. In engines using producer gases of various kinds, the 
temperature is naturally somewhat lower than with coal gas, so 
that special dilution is not so much required. This is also true of 
the very large engines using blast furnace gas. In such engines, 
where the main constituent of the gas used is carbonic oxide, the 
flame temperature possible is not high, mainly because of the 
slow-burning nature of the carbonic oxide and the small heat value 
per cubic foot of the mixture of blast furnace gas and air. 

Two years ago it appeared to me possible to reduce the maximum 
temperatures to 1200 deg. Cent., or something near that figure, 
while maintaining a mean pressure only heretofore possible with 
high temperatures. My idea was to increase the atmospheric 
pressure artificially, in order to work under conditions which would 
permit of any desired mean pressure without requiring acorrespond- 
ing flame temperature. For this purpose I experimented with two 
engines—one of 7in, diameter cylinder by 15in, stroke, and the 
other 10in, cylinder by 18in, stroke. 
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of these the results of the observations have been applied to the 
study of the hard and soft states in metals. The purpose of 
the present paper is to direct attention to the very general 
character of the relations which have been found to exist between 
the amorphous and the crystalline states. 

Observations on flow in crystalline substances are described and 
illustrated by photo-micrographs. By the use of etching in stages 
the successive layers of a polished or disturbed surface are dis- 
closed, from the smooth vitreous surface through a granular layer, 
to the undisturbed crystalline body beneath. The demonstration 
that the polish of a lens of rock crystal has resulted from the 
formation of a flowed layer of amorphous phase on’ its surface 
suggests that no crystalline substance is too hard to yield to the 
mechanical flowing action. The passage of the amorphous back to 
the crystalline state by the agency of heat is discussed, and atten- 
tion is directed to the important bearing of the fact that this 
transformation occurs at a definite temperature, on the behaviour 
of solids at ordinary atmospheric temperatures, It is suggested 
that as the stability point of ice is probably a long way below the 
freezing point, the amorphous phase can only have a transient 


Fig. 2—CLERK’S GAS ENGINE 


nary design, and the author followed this up with details 
of his own experiments upon the possibility of obtaining 
a lower and more constant temperatures in the cylinders 
of internal combustion motors, by the use of “com- 
pressed” air, or compressed gases from the exhaust, for 
diluting the charge of air and gas previous to ignition. 
The following extracts explain the author’s reasoning 
concerning the advantages to be gained by this innova- 
tion in gas engine design : — 

In view of certain difficulties which are experienced, especially 
in large gas engines of considerable cylinder dimensions, due to 
impossibility of securing equality of expansion of the metal parts 
in contact with the hot flame, it is interesting to consider what 
could be done by reducing cylinder dimensions and increasing | 
mean pressures within a given cylinder. It becomes interesting, 
in fact, to consider whether there is no way of working at 
artificially enhanced atmospheric pressures, because it is obvious 
that such enhanced atmospheric pressures permit of great flame 





| of the ordinary four-cycle type operated with coal gas, 


| opened at a proper time to fill up the annulus, 


The 10in. by 18in. engine arranged for these experiments is - e 
At the 
outer end of the stroke the piston overruns a number of ports placed 
all round the cylinder, leading into an annular space which is care- 
fully water-jacketed. T'wo sets of experiments were made with 
this engine. In one set an additional charge of air was used to 
increase the pressure within the cylinder after the ordinary charg- 
ing stroke was complete. The air was compressed by means of a 
pump driven by belt from the fly-wheel of the.engine. This air 
was passed into a reservoir, and the reservoir was connected to the 
annulus in front of the engine cylinder by a pipe. A piston valve 
was provided operated from the engine valve shaft, which valve 
This annulus was 
thus filled with air when desired at a determined pressure. The 
valve actions were so arranged that when the pistom overran the 
ports, just completing its charging or suction stroke, air was dis- 
charged into the cylinder by way of the ring of ports so as to fill 
up the cylinder to nearly the pressure in the reservoir, 
during the time the piston was crossing the ports in completing its 


out stroke, and closing the’ ports in beginning its return stroke. 

































































Avaust 26, 1904 


THE ENGINEER 





211 








The suction valve of the engine had to be closed a little earlier than 
usual to prevent the added charge of air from blowing back into 
the supply pipe. The exhaust valve, too, in this experiment had 
to be opened a little earlier to prevent the exhaust gases passing 
up the overrun ports, With this engine I was able to study the 
effect of adding an air charge toa charge drawn into the cylinder 
without altering the amount of gas drawn in. 

‘wo diagrams are shown in Fig. 1. One diagram shows the 
ordinary diagram such as the engine gives without added air. It 
is not quite as good, however, as the usual diagram obtained from 
this type and size of engine, as the alterations have slightly impaired 
the efficiency. The thermal efficiency, however, calculated from 
the indicator, is 27-7 per cent. The usual results obtained from 
this engine show a thermal efficiency of 28-7 per cent. The other 
diagram with added air shows sree the increase of efficiency due 
to dropping the temperature, The addition of air here increases 
the thermal efficiency of 27-7 to 34-4, while the temperature falls 
from about 1700 deg. to 1200deg. The real improvement effected 
by the addition of air is better taken as compared with 28-7, the 
ordinary efficiency, rather than 27-7. A substantial improvement, 
however, is here shown—about 20 per cent. on the diagram. In 
this particular experiment, the brake power with added air is, of 
course, considerably increased ; but as the compressing pump was 
attached in an entirely experimental way, the results of the brake 
tests made during the experiments are not of much interest. 

After describing a second type of engine constructed to 
use the exhaust gases for the required enhancement of 
the air pressure, experiments with which showed an 
increased thermal efficiency of 4 per cent., the author 
stated that the first type of engine, in spite of the cost 
of separate air compression, was the more economical in 
actual working. A large gas engine of this type, indi- 
cating 300 horse-power, has been built by the National 
Gas Engine Company, under Mr. Clerk's patents, and a 
view of this engine is shown in Fig. 2. 

The following is Mr. Clerk’s description of this engine 
and the results obtained with it under test :— 

The engine is intended to indicate 300 horse-power when 
working with producer gas of about 150 British thermal units per 
cubic foot. The idea is to keep up mean pressures while keeping 
down flame temperatures in order to avoid the well-known liability 
of heavily loaded gas engines to overheating and pre-ignition. 
The engine is now at work with a weaker gas, and diagrams are 
shown at Fig. 1. In this engine the back end‘of the cylinder is 
arranged as a four-cycle motor of normal type; the front end is 
arranged as an air pump, and is closed with a cylinder cover, 
through which a piston-rod passes from a crosshead guide of usual 
construction. One air valve is operated at the pump end from the 
cam shaft. On one back stroke a charge of air is taken into the 
cylinder, the valve is closed, and on the out stroke this air charge 
is compressed into a reservoir forming the clearance space between 
the piston and the cylinder head. Ports overrun by the piston 
communicate with this clearance space, which is well water- 
jacketed, and the pressure causes the air to flow into the cylinder 
when the charging stroke is nearly complete. In this way the 
pressure of the charge is raised to about 7 Ib. per square inch. 

The pressure in the front reservoir is raised to about 16 1b. per 
square inch, as is shown upon the diagram, but the fall is only 
sufficient to raise the pressure within the cylinder to about 7 Ib. 
above atmosphere. The reservoir still contains some air at a little 
above 7 1b, pressure, and this air is used on the next exhausting 
stroke to act as a scavenging air charge to displace the exhaust 
products from the cylinder and secure that no exhaust remains to 
form part of the further charge. The engine is thus not only 
& super-compression engine, but it is a scavenging engine. 
The pump side is arranged to draw air in on one stroke 
only—that is, the valve only opens once in two revolutions. One 
air charge is sufficient both for the purpose of super-compression 
and seavenging. Calculation from the diagrams proves clearly 
that a high mean pressure of over 1001b. per square inch is 
obtained with the very low maximum temperature of 1200 deg. 
Cent. The effect of this reduction of temperature in the smooth 
working of the engine is most remarkable. The tendency to pre- 
ignition or overheating is found to be entirely absent. Notwith- 
standing the fact that no watered piston is employed, the engine 
runs with perfect certainty at full load, with consecutive ignitions, 
at 16) revolutions per minute. So far as my experience goes, no 
engine of these dimensions withcut a watered piston could run at 
an average pressure of over 1001b. per square inch without diffi- 
culty due to pre-ignitions. So far, my attempt to use higher 
atmospheric pressures bas succeeded. It has allowed increased load 
for a given cylinder, and permitted consecutive ignitions at full 
luad and speed without requiring any water cooling of the piston. 
Itappears probable that temperatures may be still further reduced 
with advantage, especially in operating large gas engines. 

Passing on to consider the difficulties facing the gas 
engine constructor, when building engines of much 
larger size and power, the author pointed out that such 
difficulties are chietly due to the high temperatures 
attained in the cylinders of the engines, and summarised 
the position as regards this question in the following 
passage :—‘‘ In bringing forward this question of flame 
temperature in gas engines, both large and small, I must 
not be understood to depreciate in any way the efforts of 
those able continental and English engineers who have 
made so brilliant an advance in the application of the 
large gas engines to producer and blast-furnace gas 
within the last few years, but much will be gained if 
engineers will frankly recognise flame temperature as a 
matter to be dealt with in itself, instead of merely pro- 
viding palliatives to neutralise the effects of high flame 
temperatures when generated. The advance in the 
knowledge of the theory of internal-combustion motors 
has made it quite clear that so long as flame tempera- 
tures are higher than temperature of adiabatic com- 
pression, so long will the full thermo-dynamic efficiency 
be attained for a given compression. This fact, how- 
ever, barely requires re-statement, it is so largely recog- 
nised by all gas engineers.” 

_ Details of the more important gas engine installations 
in this country were then given, including that of the 
recently completed 5000 horse-power plant for blast 
furnace work at Middlesbrough, and the author closed 
his paper by reiterating his opinion that this question of 
flame temperature in internal combustion motors was 
worthy of closer study and attention than it had yet 
received. “The determination of these flame tempera- 
tures is one of great difficulty, and the data available are 
very incomplete. Certain assumptions have to be made, 
for example, as to the temperature of the total charge at 
the moment of filling the cylinder before compression 
begins. The whole of this subject requires investigation, 
and new methods require to be discovered to enable the 
determination of the suction temperatures to’ be easily 
made for every experiment. I am glad to say that a 
committee of the Institution of Civil Engineers has been 
formed to attack the whole question of the thermo- 
dynamic standard for these engines; and, among other 








points, I hope that this point of flame temperature and 
its determination will be duly considered. There can be 
no doubt that in these times, when internal combustion 
motors are being applied to every purpose of motive 
power both on land and sea, the scientific problems, 
which, after all, are fundamental and necessary to rapid 
progress, require much more serious consideration than 
has been yet given them.” 

The discussion on Mr. Clerk’s important paper was 
postponed until the other two papers had been read. and 
that by Professor H. Dixon, of Victoria University, was 
next taken. The subject was “The Specific Heats of 
Gases at High Temperatures.” Professor Dixon 
had not prepared any notes or abstract of his | 
remarks, and since he spoke very rapidly and was some- 
what discursive, the following summary lacks the 
accuracy possible where manuscript or a printed abstract | 
is available. After stating that he had been studying the 
subject for twenty years, he pointed out that at certain | 
temperatures, which formed the practical limit to those 
attainable in gas engines, dissociation occurred. In the 
case of carbonic oxide, this dissociation temperature was 
relatively low. His own method of determining the | 
specific heat of carbonic acid gas at increasing tempera- 
tures was then described. He uses a steel bomb of | 
special construction in conjunction with a calorimeter. 
With this apparatus he had obtained the specific heat of | 
CO, up to 400 deg. Cent., and the figures obtained by him | 
agreed fairly well with those obtained by Joly. Up to| 
400 deg. Cent. the specific heat values rise steadily, and | 
dissociation probably occurs about 2000 deg. Cent. 

Professor Dixon next dealt with Bunsen’s observations | 
upon the specific heat of steam, and gave his reasons for | 
thinking Bunsen’s theory, that the combustion of 
hydrogen in oxygen took place in two or more successive 
steps, completely wrong. The author’s experiments with 
an alternative method of determining specific heat by 
observing the alterations in the velocity of sound in the 
heated gases, were next described, and the following 
values were given for the values obtained for 7 in these 
experiments :— 


For air. For CO.. 


Temp. 
15 deg. Cent. ... y¥ = 1-40 1-314 
100 deg. Cent. ... y¥ = 1-89 1-291 
200 deg. Cent. ... y = 1-395 1-250 | 
300 deg. Cent. . y = 1-390 1-190 


These investigations prove that by either method of 
observation, increased values for the specific heat are 
obtained, both in the case of air and carbonic acid gas, with 
increased temperature. 

A third method of determining specific heats based 
on observation of the rate of explosion in gas mixtures 
at very high temperatures, and the retarding effect of 
oxygen, nitrogen, and argon upon these velocities was 
next described; but Professor Dixon stated that these 
experiments were still in progress, and that no figures 
based upon them could yet be published. 

Professor B. Hopkinson, of the Cavendish Engineering 
Laboratories, followed with a paper on “ Exhaust Gas 
Calorimetry.” 

The author opened his paper by stating that so far as he was 
aware in all gas engine tests hitherto made, the indicated work, 
the heat in the cooling water, and the calorific value of the gas 
used are the only quantities which have been directly measured. 
The balance of heat unaccounted for has been put down to exhaust 
gases, radiation and conduction. In some cases an attempt has 
been made to separate the last mentioned items by estimation, but 





















































































The closing paragraph of the paper contains the 
description of the gas calorimeter, Fig. 3, designed for and 
used in carrying out these tests. 


It will be seen that the heat lost by radiation and corJ action 
certainly does not exceed 10 per cent. of the heat put invo the 
engine, and is probably a good deal less. I have made a large 
number of trials of the same kind on this engine, in all of which the 
balance unaccounted for is less than 6 per cent., even when the 
jacket-water was very hot. This seems to me a sufficiently good 
result to justify trying this method of testing engines on a larger 
scale, especially having regard to the very compact character of the 
exhaust gas calorimeter. In ordinary steam engine trials it 
requires extraordinary precautions to get a closer agreement than 
this between the heat put in and the heat rejected, plus indicated 
work. Moreover, I think it is reasonable to suppose that in a large 
engine with a water-cooled piston the loss unaccounted for would 
be smaller still. Of course, the precise design of the calorimeter 
for the exhaust gases would have to depend on the arrangement of 
engine and piping in each case; but there is no doubt, I think, 
that the secret of success is to spray a sheet of water under high 
pressure into the exhaust pipe close up to the engine. The gases 
rushing out break up this sheet into minute drops, and are thus 
very effectually cooled. The only difficulty then is, toseparate the 
suspended water from the gas, and to collect and measure its 
amount and rise in temperature. The separation is by no means 
so difficult as I had anticipated, and could, no doubt, be effected 
in a box somewhat similar to that which I have shown in Fig. 1. 
It will be found, on calculating out the heat contained in the gas 
after leaving the calorimeter, that this item does not become 


| seriously high so long as the temperature of the gases is below 
| about 140 deg. Fah. 


I find, however, that the radiation and con- 
duction from this yarticular calorimeter become rather large at 
temperatures above 115 deg. But it is easy to determine the 
amount of this by a separate experiment. 


The discussion on Mr. Clerk’s paper was opened by 
Professor Hopkinson, who pointed out that the real ex- 
planation of the improved efficiency obtained from Mr. 
Clerk’s new type of gas engine was to be found in the 


| fact that he started the cycle at a much lower tempera- 


ture, and thus cut off the toe of the engine diagram. He 
thought, however, that Mr. Clerk had not made allowance 
for the increase of heat losses which would be caused by 
working as he proposed, with one-third greater weight of 
gas in the cylinder of the engine, the losses by radiation 
and conduction under these conditions being necessarily 
greater than with atmospheric pressure as in the ordinary 
design. The heat losses due to the greater kinetic 
energy of the gases after the explosion had also been 
overlooked, and omitted from Mr. Clerk’s ealculations, 
and this point was dealt with at some length by Professor 
Hopkinson. 

Professor Schréter, of Munich, referred to the question 
of heat losses arising from conduction and radiation by 
the cylinder walls, and to the method proposed by Banki 
for reducing such losses by means of a water injection. 
He considered Mr. Clerk’s method of effecting the same 
object, namely, reduction of the temperature of the 
cylinder gases after combustion, was to be preferred to 
Banki’s, since a supporter of combustion—air—was em- 
ployed as the cooling agent. As regarded Professor Hop- 
kinson’s paper, the method of testing the efficiency of 
gas engines described had been used in Germany for two 
years with exceptionally good results, and in many cases 
deficiencies of only 3 per cent. had been recorded in the 
heat balance account. In view of this close agreement, 
and of the ease of application, the method was likely to 
come into general use for testing the performance of 
large gas engines. 

Professor Hudson Beare also pointed out that the use 
of a heat balance for determining the efficiency of engines 
was not new, since Bryan 
Donkin and other workers 
had used it many years ago, 
for determining the eftici- 
encies of steam engines. 





Sir Andrew Noble dis- 





cussed Professor Dixon's dis- 
course upon specific heats at 





high temperatures, and asked 
a question relative to the in- 
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results obtained in Professor 





Dixon’s experiments. His 
own experience with similar 








observations in the case of 








Fig. 3-HOPKINSON’S EXHAUST GAS CALORIMETE? 


these attempts have been very rough in character, and have led to 
very divergent results. 

The special point of the tests to be described was that the exhaust 
gases were passed through a calorimeter, and so cooled to near 
atmospheric temperature, the heat rejected by them being 
measured. In this way a complete heat account has been obtained, 
in which the only item not directly determined was the loss by con- 
duction and radiation. 

Prof. Hopkinson then proceeded to give details of the 
results obtained on application of this method of testing 
to a Crossley engine of old pattern, and pointed out that 
these results were only of experimental value, since the 
efficiencies of more modern Crossley gas engines have 
been much improved. The following table of results 
shows how this method of testing by making up a heat- 
balance works out in this particular instance :— 


B.Th.U, per Per 
explosion. cent. 
Jacket water ... eh ea 
Exhaust calorimeter ... ... ... 7-5 34-5 
Heat up chimney (estimated) ... 0-3 1-5 
Indicated work ... ... .. 5-7 26 
Balance unaccounted for 3 6 
Heating value of gas used . 21-8 100-0 


: : peaerec of exhaust gases after passing calorimeter 107 deg. 
ab. 
_ Temperature of jacket water at exit = 105 deg. Fah. Explo- 
sions per minute, 106. Indicated horse-power = 14-2. 
The gas measurement in this trial is correct to within 2 per cent. 
The indicated power is correct to within 5 per cent., and the 
other measurements to within 2 per cent. 








explosives, had led him to 
suppose that the specific 
heats of gases were to some 
extent influenced by the pres- 
sure. 

Lord Kelvin also joined in 
the discussion of Professor 

Dixon’s experiments upon explosion flame velocity, and 
| desired to know whether any experiments had been made 
with ignition of the combustible gas mixture at more 
points than one. It was most important to know 
whether there was any time “lag” in combustion of 
explosive mixtures,— and whether, with “ several” points 
of ignition, the results as regards temperature and 
pressure, were exactly similar to those obtained when 
only one ignition point was employed. 

Colonel Crompton, Mr. John H. Barker and others, also 
took part in the discussion. 

In reply to the general discussion on his paper, Mr. 
Clerk first pointed out that the temperatures attained in 
internal-combustion motors never exceeded 2000 deg. 
Cent., and that, consequently, questions of dissociation of 
the compound gases did not come within the gas engine 
constructor’s province. Professor Dixon’s most valuable 
researches had certainly relieved the minds of gas 
engineers upon this point, and he looked forward with 
interest to seeing the results of the Professor's further 

| investigations upon the specific heat ci gases at high 
temperatures. 

Professor Hopkinson’s method of tes.ing the efficien- 
cies of large gas engines was undoubted!y an improvement 
upon the methods at present in use, but it was not new, 
and had been used in the United States of America some 
months ago; and, as Professor Schriter had pointed out, 
it was also used in Germany. It would interest them to 
' know, however, that he intended fo adopt Professor Hop- 
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kinson’s design of calorimeter, for the gas engine tests to be 
made under his supervision by the Civil Engineers’ Com- 
mittee upon Standards of Efficiency Measurement for Gas 
Engines. As regarded one of Professor Hopkinson’s 
criticisms upon the improvements he had introduced in 
gas engine design, he thought this was based upon a 
misunderstanding. The kinetic energy of the gases in 
the new type of engine would not be nearly so great as 
Professor Hopkinson imagined. Some stratification of 
the gases contained in the cylinder undoubtedly occurred, 
and was no doubt sufficiently great to give a higher rate 
of explosion than that represented by the composition of 
the gas mixture, but it was not so marked as Professor 
Hopkinson surmised. As regarded the heat losses due to 
the kinetic energy of the gases after explosion being con- 
verted into heat by the cylinder walls, he again could not 
agree with Professor Hopkinson’s theory, for the gas 
velocities required to explain great losses in this way 
would be enormous—probably exceeding 30,000ft. per 
second. 

As regarded the proposal of one speaker that the 
cylinders of gas engines should be lined with a non- 
conducting material, he pointed out that some method of 
cooling was a sine qud non of gas engine construction, 
and that to line the cylinders in the way proposed would 
but be a revival of early errors of gas engine design. He 
had kept a small gas engine running for hours with no 
ignition device beyond that of a cast iron bolt, screwed 
into the head of the piston ram. This became white hot, 
and remained so for hours, under the conditions of the 
run. This fact proved how necessary cooling was for 
large gas engines. 

Professor Hopkinson then replied to the criticisms 
passed by Mr. Clerk upon his views respecting the very 
high kinetic energy of the gases in gas engine cylinders 
during and after explosion, and quoted the experimental 
results obtained both by Sir Andrew Noble and Professor 
Dixon in support of his theory. 

Professor Dixon replied to Lord Kelvin’s question as 
to the existence of a time-lag in explosion wave phenomena, 
and by giving a detailed account of his methods of 
observation, showed that it was quite possible to dis- 
tinguish between the preliminary ignition flame wave, 
which travelled comparatively slowly through the gas 
mixture, and the true explosion flame wave, which was 
much more’ rapid and striking in its progress. 

The study of the photographic records of these ex- 
plosion wave phenomena undoubtedly proved, that an 
explosion wave does not signify complete combustion of 
the gases, for these waves can be made to return through 
the unburnt gases still in the tube. 

It was now one o’clock, and the paper by Mr. Hay- 
ward upon “The Effect of Receiver Drop in a Com- 
pound Engine,”—see page 215 —was read in abstract, 
while that put down in the name of Mr. Peake, upon 
“ Throttling and other Experiments with Superheated 
Steam,” was postponed indefinitely owing to the illness 
of the author. 

One of the papers read before the Chemical Section 
on Friday dealt with a subject of interest to engineers, 
and an abstract is printed below. It was by Professor 
C. Dieterici on “The Energy of Water and Steam at 
High Temperatures.” 

The author has devised a method for determining the specific 
heat of water at temperatures up to 300 deg. Cent. The water is 
enclosed in quartz tubes, which are sufficiently strong to withstand 
the pressure of steam, namely, about 100 atmospheres at 300deg. 
Cent., and the determinations are made with the aid of the ice 
calorimeter. The results obtained may be expressed by the 


formula 

ce = 1-0160 — 0-0,6057¢ + 0-0,43022, 
in which the specific heat, c:, is given as a function of the tem- 
perature. The formula holds between 50deg. Cent. and 300 deg. 
Cent., but does not hold below 50 deg. Cent., because at such low 
temperatures the point of maximum specific heat first observed by 
Rowland occurs. 

The observations made with water completely enclosed in a tube 
give the difference between the energy of the liquid water at ¢ deg 
Cent. and that of the water at Odeg. Cent. Since the heat of evapo- 
ration is known or calculable, this quantity, diminished by the 
external work, gives the energy difference between saturated 
steam and liquid water at ¢ deg. Cent. 

Very careful observations have been published by Sir W. Ramsay 
and §. Young (‘‘ Phil. Trans.,” 1891) on the pressure of unsatu- 
rated steam between 140 deg. and 270deg., and since the relation 
between energy change and volume at constant temperature is 
given by the equation 


5U dp 
(3:)- as (57), ay, 
of the mechanical theory of heat, the change of energy of super- 
heated steam depends only on the pressure, and can be calculated 
from the author’s present observations. It is, therefore, possible to 
calculate the energy isothermals and to draw the isothermal lines 
for water. 

After applying the most accurate methods of calculation possible 
to the new observations, the author draws the following con- 
clusions :~- 

At about 200 deg. Cent. the specific heat of superheated steam 
at constant volume is 0-5, and is practically independent of the 
volume if the latter is much greater than the saturation volume. 
As, however, the volume diminishes to the volume of saturation 
the specific heat increases to about 0°7._ The specific heat at con- 
stant pressure, ( », similarly varies from 0°6 to 0°8. Further, in 
the well-known equation of state of van der Waals 


p+ = 
t Ee , 
. 7 . . 
thecohesion pressure, 7, cannotbetakenas “ =, but is such a function 
t= 


of « and T that it has a considerable value for large volumes at low 
temperatures, and for small volumes at higher temperatures. 

On Friday evening the first lecture of .a scientific 
character was given by Professor George Darwin, his 
subject being “ Ripple Marks and Sand Dunes.” The 
theatre where this lecture was delivered only holds about 
1700 people, and as more than this number desired to hear 
it, Professor Darwin repeated the lecture on the following 
Monday. 

Mr. Balfour took the chair at the Friday evening 
lecture, and presided over a most distinguished and 
interested audience, which included practically all of the 
leading men of science in attendance at the Cambridge 
mecting. 

Professor Darwin commenced his lecture by reference 
to the earlier work of Cornish and others upon this 





subject, and he also referred to Mrs. Ayrton’s interesting 
investigations. His theory of the formation of sand 
ridges was, that they were chiefly “eddy” phenomena, 
and his theory differed from Mrs. Ayrton’s theory in 
demanding “ two” eddies for the production of each sand 
ridge, while her theory only required one. 

The conditions which favoured the formation of eddies 
in flowing water and in air were then discussed, and a 
large number of lantern slides, from photographs by Mr. 
Cornish, of sand ripples and snow drifts were shown in 
illustration of this portion of the lecture. 

The use of ink for colouring the water when studying 
the motion of the water currents while passing back- 
wards and forwards over an elevated ridge was then 
explained, and a number of diagrams of the “ mush- 
room” trees obtained by this method of observation 
were exhibited. These diagrams proved that the motion 
of the water, when passing slowly in an_ oscillatory 
manner over sand ridges, was extraordinarily complex ; 
but the general effect was for the eddy on the lee side of 
each ridge to drag the sand backward apparently against 
the current, while the direct current of water piled the 
sand up on the weather side of the next ridge. 

Dealing with the formation of sand dunes, the lecturer 
exhibited photographs of various curious types of these 
met with in the Egyptian and Indian deserts, and pointed 
out the conditions of wind and obstacle which were 
necessary in order to cause these formations to com- 
mence and increase in growth. The scientific investiga- 
tion of sand dunes had a commercial side, fér large sums 
of money were annually expended by railway companies 
and other bodies in removing drift snow and drift sand, 
and in guarding against damage by the same. This 
aspect of the subject was one, in fact, of immense import- 
ance. 

Mr. Balfour, in moving a vote of thanks to Professor 
Darwin, made one of his happiest hits by stating that his 
interest in sand dunes was chiefly bound up with their 
maintenance—for without sand dunes there could be no 
perfect golf-links, and without golf——the remainder of 
the sentence being, of course, drowned in laughter. 

Saturpay, AuGust 20TH. 

The sectional meetings were suspended on Saturday, 
and the members and associates devoted the whole day 
or the half-day to excursions. Eleven excursions had 
been arranged, and of these the excursions to Sandring- 
ham and to Ely attracted the largest number. The 
weather was beautifully fine, and a most enjoyable day 
was spent by all. 

The numbers in attendance at the Cambridge meeting 
are 2740, and it is thus the largest and most successful 
meeting of the Association which has been held in recent 
years. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents.) 

THE PERFORMANCE OF EXPRESS LOCOMOTIVES ON THE 

PENNSYLVANIA RAILROAD, 


Sir,—During the past few years THE ENGINEER has published 
a number of interesting records of very fast runs made upon 
British and French railways, but with the exception of my account 
of the performance of Michigan Central locomotive No. 133, which 
appeared in your impression of November 13th last, very little 
definite information has been given relative to similar locomotive 
work in this country. 

By the courtesy of Mr. Theodore N. Ely, chief of motive power 
of the Pennsylvania Railroad System, | am enabled to present the 
following records of high velocities attained upon that railway, 
together with photographs showing the types of locomotives used, 
with their weights and principal dimensions. 

In the spring of 1899 three class E 1 express locomotives—Fig. 1 
—similar to No, 820, were built by the Pennsylvania Railroad at 
their Juniata shops, Altoona, Pa., and aad in service on the 
West Jersey and Seashore division, between Camden and Atlantic 
City, a distance of 58-3 miles, 

The trains operated by these engines were booked at 60 min. 
from the Philadelphia side of the Delaware River, and at 55 min. 
from Camden to Atlantic City, or at an average speed of 63-6 
miles per hour, but as 5 minutes proved to be rather insufficient for 
the ferry passage and transfer of passengers, the departure of the 
train was frequently delayed, and the consequent effort to reach 
Atlantic City on time resulted in some remarkable performances, 
of which the following are a few noteworthy examples. 

Exceptional runs of regular trains hauled by Class E 1 locomotives 
from Camden to Atlantic City, distance 58-3 miles, 


1899, 
d 





July 16th.)July 20th.July 31st.) Sep. 20nd. 





Train number... .. .. . 259 269 

Number of cars .. .. .. 7 5 

Weight of cars empty, Ib. . 466,100 
ons 


| 8 5 
526,640 | 348,950 


” ” 
(2000 Ib)... A act 174-47 
Number of passengers .. 152 
Weight of passengers (assum- 

ing mean weight of 135 Ib. 

one.’ de, andl a er eer 
Weight of carsand passengers, 


233-05 263-32 — 
317 369 


20-65 | 24-1 10-26 


Mec ne #8 os wh os 2:1) -07 288-23 184-73 
Weight of locomotiveand ten- 
der in working order, tons 
Total weight of train, tons .. 
Running time, minutes ..| 
Rate of speed for whole 
distance, miles per hour ..| 68-5 66 | 


131-72 131-72 131-72 
421-79 419-93 316-45 
53 50-5 52 


69-24 67-26 





Portions of the above Runs that were made at unusually High Speeds, 
| Rate of 


| Distance. 
Miles. 


Time. | speed. 
Minutes) Miles 
jperhour 


Date. Stations. 


Winslow Junctionto Absecon .. 24-9 18 
” ” Drawbridge} 30-6 
20th Ps ‘ - 


Sist ” ” ” 

99 ” ” ” Absecon .. 

. 22nd Berlin to East Hammonton ‘ 

», |East Hammonton to Absecon .. 

» |BerlintoPomona.. .. .. .«. 

|Waterford to Pomona .. “eo 

|Hammonton to Pomona .. .. 
|Elwood to Pomona sei} 





July 16th 


$ 
S. 


Key YRosa 


” 
” 





SESSESRS 





From these tables it will be observed that with 184-73 tons 





behind the tender, 18-7 consecutive miles were traversed at tl: 
rate of 93-48 miles per hour ; while with a train weighing 288..: 
— a velocity of 82-98 miles an hour was maintained for 24.9 
miles, 

After leaving Camden Station the general tendency of the linc 
is upward for about 17 miles, the average grade being approximate] y 
one-half of 1 per cent., or 26-4ft. per mile. The tendency is then 
downward for about the same distance, at the same mean grade, 
the remaining distance of some 24 miles to Atlantic City being 
nearly level. It will thus be seen that during the first 34 miles 
the effect of the ascent and descent practically neutralise each 
other, the alternate retarding and accelerating force of gravity, 
equal to 10 Ib. per ton 200 Ib.—of train, acting through sub. 
stantially equal intervals of space. : 

The drivers of these locomotives state that when hauling trains 
of about 30) tons at the foregoing speeds the boilers manifested no 
tendency to fail in their evaporative capacity ; hence it is evident 
that the:e performances do not represent the maximum power of 
the engines. 

These records, which were made in regular service, and not with 
the object of determining the speed limits of the locomotives, are 
rendered the more remarkable by the fact that the latter were of an 
entirely new and somewhat experimental design, they being the 
first of the ‘‘ Atlantic,” or ‘‘ 4-4-2,” type of wheel arrangement to 
be built by the Pennsylvania. Railroed, and also the first express 
engines on that road to be provided with boilers having the Wooten 
type of fire-box and combustion chamber, combined with the bel. 
paire system of staying. 

Although extremely successful from an engineering standpoint, 
the forward location of the cab necessitated by the Wooton fire- 
box, with the consequent separation of the driver and fireman, was 
considered objectionable ; hence but three locomotives of this 
class were constructed, and these are no longer in existence, having 
been superseded by more powerful engines, of which the class 
E3a, shown im the accompanying photograph—Fig. 2—is the 
most recent example. 

These magnificent engines represent the highest development 
in this country of the single-expansion ‘“‘ Atlantic” type express 
locomotive, the general design, and also that of every detail, being 
the result of eareful study and a thorough knowledge of the 
specially exacting requirements of heavy fast passenger traffic on 
the Pennsylvania Railroad. 

The leading dimensions of the Class El and Class E3«a loco- 
motives are as follows :-— 





Class E 3 «. 


Class El. 


..| 204in. by 26in.  22in. by Qéin. 
wd 80in. 80in 


86in. 
5Oin. 
85hin. 
20in. by I}in. 
20in. by 3in. 
° Tin, 
es jin. ljin,. 
.. Anthracite coal Anthracite and 
bituminous coal 
.. 185 1b. per sq. in. 205 Ib. per sq. in. 
i Belpaire 
Wide fire-box 
5 65gin. 
96in. by 102in. | Mlin, by 7zin. 
53 315 
ljin. 
15¢6in. 
4-33 sq. ft. 


Diameter and stroke of pistons 
8s of driving wheels .. .. 
°° of leading truck wheels 
0 trailing 9 2 #e 
Spread of cylinders .. .. ..  .. 
Length and width of steam ports 
os ae » _ 9, exhaust ports 
Travel of balanced slide valves 


36in, 
5é6in. 
854in. 
20in. by din. 
20in. by 3in. 
Tin. 
ap ” oo ” ” 
Character offuel.. .. 
Working — pressure .. 
Type of boiler a fash eae a paire 
‘safe Wooten fire-box 
Minimum internal diameter of boiler .. Bai 
Internal length and width of fire-box .. 
eS a 
Externaldiameter of tubes .. .. . 
Length of tubes between tube sheets .. 
Fire area through tubes .. .. .. . 
Heating surface of tubes, external a 
a SHB. «ss 166 
* ” total eae], SID os 2640 =, 
Grate surface oi, We eo ie” Ae een are CS 55-5 ,, 
Ratio of total heating surface to grate 
oO Aeade Ag eae? eis tees 84-2 47-56 
Ratio of external tube heating surface 
to fire-box heating surface .. .. .. 
Driving wheel base .. .. .. 
Total wheel base of locomotive .. .. 
a and ten- 


2in. 
180in. 
5-26 sq. ft. 
2474 


” ” 


14-9 
7ft. 5in. 
30ft. O4in. 


9-6 
7ft. 5in. 
26ft. 6}in. 


7 ” ”» oo” 
der ‘tet ar ae ay eee ee pe 6Oft. 2f,in. 
Diameter and length of leading truck 
axiofourmals .. .. 2s «. «» «| Ghim. by 10m, oe. te Cin. 
Diameter and length of driving axle 3jin. and 9}in.| 9sin. by 13in. 
journals... eas ee by 18in. 
Diameter and length of trailing truck 
GEIR SOURED 2. 40 ce 0s ye 8 
Diameter and length of tender truck 
SS uw ck ce oe oe 
Weight of locomotive empty .. .. .. 
on leading truck in working 
er ee gr eee Petes een ree ae 
Weight on first pair of driving wheels. . 
+, second pair of driving wheels 
9 a i. eee 
Total weight of locomotive in working 
"inf MRT oe NE Te eet ee 
Total weight of tender in working order 
Tractive force per pound M.E.P. .. .. 
Tractive force with M.E.P. = 0-85 
ree 
Coefficient of adhesion with M.E.P. = 
0-85 boiler pressure. . wan fee Sy 


Tin. by 1lfin. | Tin. by 11 fin. 
5hin. by in. 


5in. by 9in, 4 
163,100 Ib, 


154,700 Ib, 


33,700 Ib. 
56,700 Ib. 
61,500 Ib 
31,200 li». 


38,125 Ib. 
50,250 Ib. 
ii 51,300 Ib. 
38,775 Ib. 

183,100 1). 
132,500 Ib. 
157-3 Ib, 


173,450 Ib, 
90,000 Ib. 
136-61). 


22,874 Ib. 27,409 Ib. 


0-225 0-232 


The enormous individual wheél loads of the Class E3« locomotives, 
viz., 28,350 lb, for each leading driving wheel, and 30,750 lb. 
(13-75 English tons) for each main driving wheel, are slightly 
exceeded by those of the very similar Class E2) engines, which are 
28,375 lb., and 30,800 Ib., for each first and second driving wheel 
respectively. These figures, which denote the actual scale weights 
with the locomotives in working order, are doubtless the greatest 
insistent loads in use at the present time, and they testify to the 
stability of the permanent-way and bridges of the Pennsylvania 
Railroad, and also—when the vertical effect of the excess counter- 
weight is considered—to the lightness and judicious balancing of 
the reciprocating parts of the engines. 

Unfortunately, no special records have been kept. of fast runs 
made by the iatest types of the Class E series of locomotives, but 
Mr. Ely informs me that speeds of 80 or more miles per hour are 
daily necessitated by the regular schedules, and that these velocities 
are sometimes maintained for many successive miles, 

In April, 1902, the Pennsylvania Railroad Company conducted 
elaborate experiments for the purpose of ascertaining the relative 
retarding power of different arrangements of air brakes at various 
speeds. The velocity of the train being obviously a most important 
elementof the tests,'extraordinary precautions were taken to ensure 
accuracy in timing it. A section of track was selected as level as 
could be obtained on the long tangent uired for the tests, and 
for the distance that the train was Codie aeearvatich the track was 
divided by electric circuit breakers into spaces not exceeding 100ft. 
in length ; the recording instruments in circuit with the breakers 
being in duplicate, thus, as far as possible, eliminating all chances 
of error. 

During these experiments the following rates cf speed were 
attained :— 

With Class E 2 locomotive and tender alone, total weight in 
working order 309,100 lb., or 154-55 tons, 95-06 miles per hour ; 
also a number of other runs at over 90 miles an hour, 

With locomotive and five cars, total weight 624,550 Ib., or 312-27 
tons, 90-59 miles per hour. 

With locomotive and seven cars, total weight 811,100 lb., or 
405-55 tons, 86-04 miles per hour. 

A number of other test runs were made with these trains at 
velocities exceeding 80 miles an hour, 

The Class E 2 differs from the Class E 3a locomotive in having a 
radial-stayed instead of a Belpaire fire-box ; it has also 1}in. less 
cylinder diameter, 9200 Ib. less adhesive weight, and 6500 Ib, less 
total weight in working order, 
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AMERICAN EXPRESS LOCOMOTIVES, 


(For description sce page 212) 


PENNSYLVANIA RAILROAD 














Fig. 1—-CLAS3 E 1 











Fig. 2-CLASS E3a 











While fully realising that the incompleteness of the foregoing 
records render them inadequate to convey a just appreciation of 
the magnificent locomotives to which they refer, I trust that they 
may nevertheless possess sufficient general interest to merit 
publication in the pages of THE ENGINEER, 

Epwarp L. Coster, Assoc. Am. Soc, M.E. 

25, Broad-street, New York, 

July 21st. 





FEED-WATER HEATING. 


Srr,—In a leader in your current issue you draw attention to a 
paper by Mr. A. Hamilton, in which some tests were made with an 
economiser which showed a larger percentage of saving in coal than 
was shown by the percentage of heat absorbed by the economiser. 
The deduction is drawn that the evaporative effect of the boiler is 
increased by the hotter feed-water. Some time since Colonel 
Crompton stated that a large saving had been effected in a certain 
plant by the introduction of thermal storage. The saving was so 
great that, while not doubting Colonel Crompton’s bond-fides, I 
could not credit it as being due to thermal storage only, It may 
be that, as is often asserted, feed-water of the same temperature as 
the boiler steam will give a greater proportionate evaporation than 
feed-water 50 deg. lower, but I have never seen it proved. Yet it 
seems quite reasonable to suppose that the hotter the feed-water 
the larger the actual area of steam evaporation, with its consequent 
circulation and absorption of heat. 

But, after all, the evaporation is only part of the cycle of 
operation. Ina Lancashire boiler arrangement we have the fire, 
the boiler flues, the main flue or flues, an economiser in the flue, 
and the—to go no further—foot of the chimney. Combustion 
proceeds The hot gases pass along the flues, and heat is absorbed 
'y boiler and economiser, the gases finally entering the chimney 
at 500 deg. The heat of the feed-water is 250 deg. at the 
boiler. We add to the economiser and get our feed-water at 
300 deg., the escaping gases beng 400 deg. Now, we are unable 
pew steam, and have to open the bye-pass to increase the 
draught, 

If ina given case a chimney under certain weather conditions 
requires 500 deg. for effective pulling, and by increased absorption 
the gases are reduced to 480 deg., the effective pulling may remain, 
owing to the easier firing. But should the gases pass the critical 
point, say 460 deg., by being reduced to 450 deg., the draught 
may prove insufficient, and troubles arise. 

Just recently in a plant under my charge a new economiser to 
ceplace an old one was installed to work in conjunction with 
another, The resulting economy was much in excess of that 
denoted by the increased feed temperature—about 60 deg. The 
boilers and flues had, however, been cleaned at the same time. 
The economy, in my opinion, resulted from, first, more heat 


absorbed by cleaner boiler services ; secondly, by the heat absorbed 


by, the economiser ; thirdly, by more heat being absorbed in 
oilers and economisers through the slower motion of the hot gases, 


through the cleaner and consequently enlarged flues, and the | 


wider spaced flue at the economiser. The gases leaving the last 
economiser dro} from between 600 deg. and 700 deg. to 
400 deg. In this case the draught was induced, 
_ The whole subject of steam generation, as applying at least to 
land installations, seems to me little understood. This is due to 
Le Practice of our engineering societies of allowing those who 
ave an interest in certain appliances to read papers about these 
‘ppliances, in which cases of economy, or apparent economy, are 


detailed, while the instances of failure are shelved. It is also due 
to the sellers of appliances making reckless statements, and, in 
some cases, being ignorant of the principles of the appliances they 
sell. It is also due to the habit of fixing the attention on one 
point of the generating plant, say fire-bars, to the exclusion of the 
remainder of the cycle. And it is also due to we engineers-in- 
charge failing to grasp our own conditions, 

The chimney is an important factor, soare the flues, The boiler, 
the economiser, the feed-water, the dampers, the demand for steam, 
the class of coal all act and interact, affecting steam raising and 
coal consumption. Sometimes an alteration is cumulative in its 
effect in gain, or it may be cumulative in its effect in increasing 
the coal bill. 

Some time since I visited a boiler installation to which a fan for 
induced draught had been applied. The overseers were well satis- 
fied with it, and considered they saved from 5 to 10 per cent. by it. 
After having had experience of the losses or gains that may arise 
from induced draught, and pondering over that particular case, I 
come to the conclusion that if there was any certain saving in that 
case it was due to the fan reducing the draught. 

August 22nd. BEECHWOOD. 
PELTON WHEELS, 

Sir,—In reply to ‘“ W. H. T.,” it is impossible for the water 
relatively to the wheel to leave it without velocity. Let us suppose 
that the velocity of the water is 100ft. per second, and of the 
bucket 50ft. per second, and that there is no loss by friction. 
Then the theoretical recoil velocity of the water will be 50ft. per 
second, and consequently, as regards the wheel, its residual velocity 
will be 50ft. per second. 

But as regards the earth, its velocity will be nil, and it will drop 
straight down from the bucket. But conceding this, wecome on a 
very curious efficiency problem. 

The energy in the water varies as the square of the velocity. 
Thus the energy in foot-pounds of a pound of water moving at 


100ft. per second = ——- = 156, omitting fractions, and 4 = $9. 
Deducting this from 156, we have left 117 foot-pounds, or, in other 
words, 75 per cent. of useful effect; that is to say, the efficiency of 
the wheel is 75 per cent. 


But the water by the conditions leaves the wheel without any , 


velocity. It is quite inert, falling away under the action of 
gravity. Now what has become of the missing 25 per cent.?, Where 
are the 39 foot-pounds per pound of water gone ? 

A moment’s thought will show that this is a question of pure 
dynamics uncomplicated by friction, or viscosity, or angle of return 
from the buckets. All these things affect the wheel as made in 
practice, but for the most part they are lost out of the 75 per cent , 
not out of the 25 per cent. fraction of the total energy. That is to 
say, the efficiency of a Pelton wheel is always less than 75 per 
| cent. if its velocity is one-half that at which the water strikes the 
| buckets, 

Ihave studied the whole problem as set out by many writers, 
| but I have never yet eome across any definite statement of the 
| way in which the missing 25 per cent. is expended ; it ‘is, of 
course, quite clear that it does not go on the wheel. 

My view is that the question of relative velocities and compara- 
tive efficiency in water wheels has been muddled up; and I am 
| the more convinced of this because mathematicians.seem to be 
| quite unable to arrive at results which have been obtained by 
impartial observers by experiments carried out with the utmost 


care. Thus, an efficiency of as much as 85 per cent. has been got 
with turbines, which seems to be theoretically impossible. 
Tonbridge, August 22nd. J. Dawson, 





Srr,—In reply to “W.H. T.” inyourissue of 19th, the proper speed 
of the buckets, in order that the water may leave them without 
velocity relative to the earth, is half the spouting velocity of the 


et. 

; With this proportion the backward velocity of the discharge 
relative to the buckets is half the spouting velocity of the jet, and 
as a bucket moves forward through space at the same velocity as 
the backward flowing discharge, the discharge water falls from the 
buckets, without velocity relative to a point fixed in space. 

Let V = spouting velocity of jet. 
» = velocity of a point on circumference of wheel. 
= backward velocity of discharge relative to wheel. 
’g = velocity of discharge relative to earth. 

Then backward velocity of discharge = 
v " 


(I.) 


Se 
= @ 


In order that vg may be 
V-: , = 0 


(II.) 
and ¢ 
The only value of ¢ and 


— ‘y . 
¢, Which will satisfy this equation is 
obviously 


Of course the above is on the assumption that the buckets com- 
pletely reverse the flow—through 180 deg. 

This is a condition which cannot be completely fulfilled owing to 
the necessity of discharging the water clear of the wheel, and the 
aim of all designers is to reduce the angle of discharge to as small 
as possible, so as to attain the closest possible approximation to 
complete reversal of the jet. 

With regard to “‘W. H. T.’s” third paragraph, if the bucket moves 
away from the jet at the same velocity as the jet, then it is obvious 
that the water cannot leave the bucket at all, since it cannot enter 
the bucket, there being no relative motion between the jet and 
the bucket. 

With regard to his fourth paragraph, the condition of diseharge 
without residual velocity can be approximated in a Pelton wheel 
as in other forms of turbine. in none can it be completely attained 
owing to practical difficulties, 

August 20th. GEO, T, PARDOE, 


MANCHESTER SEWAGE DISPOSAL. 

Sir,—I beg to draw your attention to a misprint occurring in 
your account of a paper read by Dr. Fowler at the recent Sanitary 
Congress at Glasgow, which appeared in your issue of the 5th inst. 
On page 130, column 3, line 11, you give the cost of filtration in 
Manchester per million gallons at £3 8s, 6d., whereas the figure in 
the paper was 3s. 8-6d. As this is rather an important difference, 
I shall be obliged if you will kindly make some reference to the 
mistake. Gro. F. WALTER (Secretary). 

Rivers Department, Town Hall, Manchester, 

August 24th. 








Tue Surrey County Council has received the sum of 
£1590, since the Motor Car Act came into operation last year, from 
the registration and licensing fees, 
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THE MANUFACTURE OF BRICKS FROM 

DESTRUCTOR CLIN KER. 
Tue Woolwich Town Council have installed in conjunction 
with their refuse destructor a plant for the manufacture of 
bricks and flags from the product of the furnaces, and judging 
by the results which have been so far attained, the combina- 
tion is likely to result in considerable economies to the rate- 
payers. The destructors, by Messrs. Meldrum Bros., have to 
deal with the refuse of a population of about 100,000 inhabi- 
tants, which gives something like 40 tons of clinker per day, 
and acting upon the advice of the Borough Engineer, Mr. 
Frank Sumner, it was decided to utilise this clinker in the 
manner above mentioned. The necessary plant was provided 
by the Queen’s Engineering Company, Limited, Leeds, and as 
will be seen from the accompanying views, it is extremely com- 
pact, the slag coming in at one end of the building and issuing 
at the other end in the form of bricks, at a cost far below that 
of stock bricks. 

The process of manufacture will be followed by reference 
to the views above and Fig. 2. The clinker is first ground in 
a 9ft. perforated edge-runner grinding mill with 24 ton 
rolis until it is small enough to pass through jin. mesh. 
Thence it passes by means of conveyors to a measuring 
machine, which also receives the ground lime or cement. In 
this machine the proportions of the ingredients of clinker and 
binding materials are automatically regulated before being 
admitted into a 6ft. differential mixing machine, which also 
supplies the necessary water. After this treatment the 
matcrials are led to a 7ft. grinding, tempering, and mixing 
mill, one revolution of which is sufficient to treat the 
ingredients, before going to the Hercules brick-making and 
pressing machine. This is of the revolving table pattern, 
cach brick being subjected to a pressure of 150 tons. An in- 
genious feature of this appliance is the arrangement for 
regulating the amount of material, and also the means of 
compensating for any excess of pressure. A view of this 
machine is given in Fig. 1. The machine has a feeding pan 
which supplies material to a revolving table. This table has 
ten moulds. The amount of feed in each mould is regulated 
by an adjustable race, and the thickness of the brick is 
adjusted by means of the pressure columns The material in 
the feeding pan is mixed and fed into the moulds by means of 
revolving stirrers. As soon as the mould is filled the table is 
moved forward one-tenth of a revolution by means of a Geneva 
stop motion. The material to be pressed comes underneath 
a massive press head, anda pressure of 120 tons on each brick 
is applied-by means of suitable gearing and levers. Should 
too much material be fed into the mould, or should it be too 


The bricks when moulded are placed on platform wagons, 
each of which holds800. These wagons are run into horizontal 
steel hardening chambers, 30ft. long by 6ft. 6in. diameter, 
which are heated by high-pressure steam. The covers of these 
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Fig. 2-ARRANGEMENT OF CLINKER-BRICK AND FLAG PLANT 


dry or too wet, the extra stress is absorbed by means of the 
rubber disc shown in the illustration. The bricks are pressed 
out by means of a cam or lever, and are lifted off by hand 
and set on the trucks ready for hardening. 


cylindrical chambers are removable and provided with hinged 
bolts for ready fixing. One of these chambers is capable of 
accommodating 5000 bricks, and when full the cover is bolted 


| by means of two accumulators and a duplex pump 
| lin. and 24in. diameter working: at 24 tons and 











bricks treated for a period of from eight to ten hours in a pres- 
sure of 1001b. to 120 1b. persquare inch. The operation is now 
completed, and the bricks are ready for immediate use. For 
the above treatment the clinker is mixed with 7 per cent. of 
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lime, and the action of the steam on the lime and silica con- 
tained in the clinker produces a silicate of limestone, the 
ingredients combining together to make a hard and resonant 
brick of blueish colour. 
It will be understood that where lime is used the action of 
hardening goes on practically indefinitely, so that the brick 
will eventually withstand a pressure of 200 to 250 tons per 
square foot. We are informed that the cost of making bricks 
by this process comes out at about 12s. per 1000. An alter- 
native method of manufacture is in use at Plumstead, in 
which the lime is replaced by Portland cement, and in this 
process the heat treatment of hardening is not employed, 
but the bricks are allowed to harden naturally by ex- 
posure in stacks. The plant above described requires about 
50 horse-power to operate, and four men and an overlooker 
can turn out about 2000 bricks per diem. 
For flag making the same process is adopted, a flag press 
being provided instead of that used for the bricks. It con- 
sists of two steel boxes coupled together and running on rails 
under the press head. While one box is being filled the 
other is being pressed and emptied. A special feature of the 
| boxes is that each flag is pressed on its own plate and does 

not require turning over for extraction. The two ends of 
| each mould box are hinged with a special locking arrange- 

ment. To remove the pressed flag it is only necessary to 
| open the two ends, and the flag is then readily lifted out ana 
| placed on a car for stacking. The flags are stacked on edge 
| after standing for twenty-four hours. If preferred, however, 
| they can be hardened straight away by meansof steam. The 
| pressure put on each flag is about 600 tons, and four or more 
| sizes of flags are made on the same press. ‘Lhe usual sizes, 
|are 3ft. by 2ft., 2ft. 6in. by 2ft., and 2c. by 2ft., and 
| 2ft. by 1ft. 6in. The hydraulic power for the press is obtained 
e with rams 
700 1b. re- 


on, and steam admitted from a high-pressure boiler, and the | spectively per square inch. 
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BRITISH ASSOCIATION FOR THE ADVANCE- 
MENT OF SCIENCE, 
Tur following is an abstract of the presidential address 


to the Engineering Section by Hon. Charles A. Parsons, 
M.A., F.R.S. M. Inst. C.E. 


Mr. Parsons devoted his remarks to the subject of invention. 
After a glance at the history of invention he went on to consider 
in what invention really consists, and begged his hearers to dismiss 
from their minds the very common conception which is given in 
dictionaries and encyclopedias that invention is a happy thought 
occurring to an inventive mind. Such a conception would give us 
an entirely erroneous idea of the formation of the great steps in 
advance in science and engineering that have been made during 
the last century ; and. further, it would lead us to forget the fact 
that almost all important inventions have been the result of long 
training and - laborious -research and long-continued labour. 
Generally, what is usually called an invention is the work of many 
individuals, each one adding something to the work of his pre- 
decessors, each one suggesting something to overcome some 
difficulty, trying many things, testing them when possible, reject- 
ing the failures, retaining the best, and by a process of gradual 
selection arriving at the most perfect method of accomplishing the 
end in view. This is the usual process by which inventions are 
made. Then, after the invention, which we will suppose is the 
successful attempt to unravel some secret of Nature, or some 
mechanical or other problem, there follows in many cases the per- 
fecting of the invention for general use, the realisation of the 
advance or its introduction commercially ; this after-work often 
involves as great difficulties and requires for its accomplishment as 
great a measure of skill as the invention itself, of which it may be 
considered in many cases as forming a part. If the invention, as 
is often the case, competes with or is intended to supersede some 
older method, then there is a struggle for existence between the 
two. This state of things has been well described by Mr. Fletcher 
Moulton. The new invention, like a young sapling in a dense 
forest, struggles to grow up to maturity, but the dense shade of 
the older and higher trees robs it of the necessary light. If it 
could only once grow as tallas the rest all would be easy ; it would 
then get its fair share of light and sunshine. Thus it often occurs 
in the history of inventions that the surroundings are not favour- 
able when the first attack is made, and that subsequently it is 
repeated by different persons, and a different circum- 
stances it may eventually succeed and become established. We 
may take in illustration almost any of the great inventions of 
undoubted utility of which we happen to have the full history— 
for instance, some of the great scientific discoveries, or some of the 
great mechanical inventions, such as the steam engine, the gas 
engine, the steamship, the locomotive, the motor car, or some of 
the great chemical or metallurgical discoveries. Are not most, if 
not all, of these the result of the long-continued labour of many 
persons, and has not the financial side been, in most cases, a very 
important factor in securing success! The history of the steam 
engine might be selected, but he preferred to take the internal- 
combustion engine. 

The first true internal-combustion engine was undoubtedly the 
cannon, and the use in it of combustible powder for giving energy 
to the shot is strictly analogous to the use of the explosive mixture 
of gas or oil and air as at present in use in all internal combustion 
engines; thus, the first internal-combustion engine depended on 
the combination of a chemical discovery and a mechanical inven- 
tion, the invention of gunpowder and the invention of the cannon. 
In 1680 Huygens proposed to use gunpowder for obtaining motive 
power in an engine. Papin, in 1690, continued Huygens’ experi- 
ments, but without success. These two inventors, instead of 
following the method of burning the powder under pressure, as in 
the cannon, adopted, in ignorance of thermodynamic laws, an erro- 
neous course. They exploded a small quantity of gunpowder in a 
iarge vessel with escape valves, which after the explosion caused a 
partial vacuum to remain in the vessel. This partial vacuum was 
then used to actuate a piston or engine and perform useful work. 
Subsequently several other inventors worked on the same lines, 
but all of these failed on account of two causes which now are 
very evident to us. First, gunpowder was then, as it still is, a very 
expensive form of fuel, in proportion to the energy liberated on 
explosion ; secondly, the method of burning the powder to cause a 
vacuum involves the waste of nearly the whole of the available 
energy, whereas had it been burned under pressure, as in the cannon, 
a comparatively large percentage of the energy would have been 
converted into useful work. But even with this alteration, and 
however perfect the engine had been, the cost of explosives would 
have debarred its coming into use, except for very special purposes. 
We come a century later to the first real gas engine. Street, in 
1794, proposed the use of vapour of turpentine in an engine on 
methods closely ‘analogous to those successfully adopted in the Lenoir 
gas engine of eighty years-later, or thirty years ago. But Street's 
engine failed from crude and faulty construction. Brown, in 1823, 
tried Huygens’ vacuum method, using fuel to expand air instead of 
gunpowder, but he also failed, probably on account of the waste- 
fulness of the method. Wright, in 1833, made a really good gas 
engine, having many of the essentia] features of some of the gas 
engines of the present day, such as separate gas and water pumps, 
and water-jacketed cylinder and piston. Barnett, in 1839, further 
improved on Wright’s design, and made the greatest advance of 
any worker in gas engines. He added the fundamental improve- 
ments of compression of the explosive mixture before combustion, 
and he devised means of lighting the mixture under pressure, and 
his engine conformed closely to the present-day practice as regards 
fundamental details. No doubt Barnett’s engine, so perfect in 
principle, deserved commercial success, but either his mechanical 
skill or his financial resources were inadequate to the task, and the 
character of the patents would seem to favour this conclusion, both 
as regards Barnett and other workers at this period. Up to 1850 
the workers were few, but as time went on they gradually increased 
in numbers ; attention had been attracted to the subject, and men 
with greater powers and resourcesappear to have taken the problem 
in hand, Among these numerous workers came Lenoir, in 1860, 
who, adopting the inferior type of non-compression engine, made it 
a commercial success by his superior mechanical skilland resources, 
Mr. Dugald Clerk tells us: ‘The proposals of Brown (1823), 
Wright (1833), Barnett (1838), Bansanti and Matteucci (1857), show 
gradually-increasing knowledge of detail and the difficulties to be 
overcome, all leading to the first practicable engine in 1866, the 
Lenoir.” This stage of the development being reached, the names 
of Siemens, Beaude Roches, Otto Simon, Dugald Clerk, Priestman, 
Daimler, Dowson, Mond, and others, appear as inventors who have 
worked at and added something to perfect the internal-combustion 
engine and its fuel, and who have helped to bring it to its present 
state of perfection. In the history of great mechanical inventions 
there is perhaps no better example of the interdependence of the 
engineer, the physicist, and the chemist than is evinced in the 
perfecting of the gas engine. The physicist and the chemist 
together determine the behaviour of the gaseous fuel, basing their 
theory on data obtained from the experimental engines constructed 
hy the mechanical engineer, who, guided by their theories, makes 
his designs and improvements ; then again, from the results of the 
improvements fresh data are collected and the theory further 
advanced, and so on till success is reached. He then went on to 
consider on old lines the defects of patent law. 

Coming next to the cost of developing inventions he said: The 
perfecting of inventions and their introduction into general use re- 
quires capital, as we have seen—sometimes a considerable amount, 
as in the introduction of the Bessemer process for steel, or the 
linotype system.of printing—before any commercial success can be 
realised, Capital having been found, the next difficulty is in the 
conservatism of persons and communities who are the buyers of the 
invention, There is always present in their minds the risk of 
failure, and its consequent loss and worry to themselves, and inthe 





event of success the advantage, in their estimation, may not be The mean indicator diagrams for the extreme trials, 79 and 80, 


sufficient to counterbalance the risk, In 
fixe 
strong tendency among the officials to leave well alone, the organi- 
sation being such that the risk of failure, even though it be remote, 
more than counterbalances, in their estimation, the advan 
that would result in the event of success. Next is the opposition 
of those who are financially interested in competing trades or older 
inventions ; and if the invention is a labour-saving appliance, then 
the active opposition of the displaced labour is a serious, though 
generally only a temporary, barrier. 

Fortunately, however, for the community, for research, and for 
invention, there is always to be found a considerable percentage of 
persons who, apart from the inventor, are able and willing to risk, 
and indeed to sacrifice, their personal interests in the cause of pro- 
gress for the benefit of the community at large; and were it not 


salaries, acting under non-technical supervision, there is a duced in Fiz. 3 


es | 


for such persons the task of the introduction of most inventions | 


would be an impossible one. 

He then proceeded to suggest two subjects for research, one 
being atrial navigation, and the other the sinking of a shaft to a 
depth of about twelve miles for an investigation into the nature of 
the crust of the earth. 

In this scheme, as described, there appears to Le nothing 
that could be patented ; but let us suppose that some good patent 
could have been found that was absolutely essential to the success 
of the undertaking, it would certainly have expired before the 
pioneer company could have reaped any substantial return, and 
probably before the first enterprise had been completed. It follows, 
therefore, that at the present time there is no adequate protection, 
or indeed any protection at all, for the promoters of many great 
and important pioneer enterprises, some of which might prove of 
immense benefit to mankind. 

Let us ask what change in the laws would place great pioneer 
research works on a sound financial basis, 
except for very special purposes, seems to be out of the question, 
seeing that the benefits to be derived are generally not. confined to 
any one country. An extension of the life of patents, which is now 
from fourteen to sixteen years in different countries, would be un- 
doubtedly a step in the right direction. It would be of great 
benefit generally if some scale of duration of patents could be fixed 
internationally, thescale being fixed according to thesubject-matter, 
the difficulty of the attack, and the past history of the subject, but 
more especially in view of the utility of the invention. One of the 
chief objections raised by the Privy Council against the extension 
of patents in this country has rightly been that undue prolongation 
is unfair to the British public, seeing that abroad no prolongations 
are granted, Therefore, if the duration of patents for important 
matters is to be extended at home it must also be extended abroad. 
In other words, such prolongations, to be effective, should neces- 
sarily extend to other countries, They should be international, 
and concurrent in all the countries interested. 

One possible solution of this difficult question would be to place 
such matters under the jurisdiction of a Central International 
Committee, who would have the apportionment of the life and 
privileges of patents, and of the extension or curtailment of their 
duration, according to their hand ing by the owners. The pro- 
longation of patent protection would unquestionably give an 
immense stimulus to research and invention by enabling capital to 
be raised and works started on commercial lines in fields of great 
promise at present almost untouched. 

In conclusion, he hoped that the inventor will in the future 
receive more encouragement and support ; that the patent laws 
will be further modified and extended ; that the people at large will 
consider these matters more closely, and recognise that they are of 
first importance to their progress and welfare ; and that in the 
future it may be easier, nay, in some cases possible, to carry on 
many great researches into the secrets of Nature. 








THE EFFECTS OF RECEIVER DROP IN A 
COMPOUND ENGINE 
By Mr. JoserH W. Haywarb, M.Se., Central Technical College, 
South Kensington. 

THis paper deals with the results of four experiments under- 
taken to demonstrate the effects of varying the point of cut-off 
in the low-pressure cylinder of a compound engine, other condi- 
tions being maintained constant. The tests were made at the 
Central Technical College. The engine employed was of the hori- 
zontal compound surface-condensing type, with cranks set at right 
angles; its high-pressure cylinder is fitted with an expansion 
valve, whose travel is controlled by the governor ; its low-pressure 
cylinder is also fitted with an expansion valve, the lap of which 


was set to give the cut-off required for each experiment. The 
cylinder constants for this engine are as follows :— 
Cylinder. ta A L.P. 
Dee hae a. os ce eS a Nee 15-76 
Se a Cee er eee sn” a 
Mean volume described by piston per stroke, 7463 2.4485 
cubic feet a ee ee ee ee ‘ 
Mean clearance volume, cubic feet .. O76... +1364 


During the trials the barrel of each cylinder was jacketed with 
steam at boiler pressure, and the receiver was drained continuously 
through asteam trap. The shortest experiment lasted one and a- 
quarter and the longest four and three-quarter hours, A summary 
of the results appears in Table I. 


Trial Number .. 


1 Cut off in low-pressure cylinder, front .. 
ba ee te back .. 
sa i ” ” mean.. .. .. 
2 Mean boiler pressure, lbs. per square inch abs. .. 
3 Mean back pressure, lbs. per square inch abs. 
4 Revolutions per minute .. .. .. «. «- 
5 Indicated horse-power, high-pressure .. 
2 ye low-pressure 
os » total 
6 EA gs ne ik = 6k ee ns 
7 Mechanical efficiency of engine, per cent. .. 


8 Cylinder feed per stroke, Ib. 


9 Lb. of jacket steam used per ‘Tb. of cylinder feed.. 


10 Ft. lbs of work done per Ib. of totalfeed .. .. .. .. 
il Lbs. of steam used per indicated horse-power per hour. . 
12 Lbs. of steam used per brake horse-power per hour. . 

13 Dryness fraction of steam at 80 Ib. pressure os 

14 ” ” ” » 40,, ” 


7: 9 
15 ” ” oe D9 yy oy 


16 9 ” ” »» 124,, ” 


A Government grant, | 


TABLE I. 


\ } large departmerts and | are given in Fig. 2, and the same diagrams, reduced to a common 
— whose management is conducted by officials receiving | scale of volume occupied per pound of working steam, are repro- 


Although the range of temperature in the high-pressure cylinder 
was 88 deg. Fah. in trial 80, as against 62 deg. Fah. in trial 79, 





COT OFF 14 LP CYLIVOEPR 


the steam was 3 per cent. drier at 80 lb. pressure in the former 
case than in the latter. This increase in dryness appears to a 
smaller extent in the intermediate trials—see Table I., line 13. 
It may be accounted for by the fact that condensation in the 
steam pipe and high-pressure valve chest is a function of the time 





alone ; consequently the greater the quantity of steam passing 
through these the drier a given weight of that steam will appear. 
In the low-pressure diagram for trial 80 the result of free 
expansion and reduction of temperature range is evident. 
One of the chief difficulties in making comparable trials is to 





maintain the glands in the same condition throughout. Unfor- 
tunately the packing in these was excessively tight during trial 79 
and excessively loose during trial 81. In the former case the back 
pressure was reduced to 3-0 lb. per square inch with a hotwell 
temperature of 135 deg. Fah., but the mechanical efficiency fell to 





79 €1 73 80 
29 “39 5 62 
31 “41 a) -68 
3 4 5 6 
99-6 100-2 S-1 
3-0 3-8 3-3 
98-18 98-08 97-98 
18-52 20-85 26-32 
39-24 36-07 30-00 
57-76 96-92 56-12 
46-29 47-57 46-70 
80 84 83 
«0827 -0S24 0865 
-083 -103 -097 
108,450 105,400 99,550 
18-22 18-78 19-88 
22-8 22-6 23-9 
“61 -625 €3 -64 
-73 7l 75 72 
-83 8s «86 «SD 
-86 91 | +85 88 


* The resistance of a short line of counter shafting is included in the engine friction, 


Fig. 1 shows lines plotted between periods of admission to the 
low-pressure cylinder, as abscissew, and the following as 
ordinates :— 

(a) Work done upon the pistons per pound of steam used. 

(b) Pounds of steam used per indicated horse-power per hour. 

(c) Mechanical efficiency of engine. 


The work done upon the pistons per pound of steam decreas?s | 


continuously as the receiver drop increases, but the consequent 
loss is partially counterbalanced by an increase in mechanical 


efficiency. It was quite noticeable that the engine worked more | 


smoothly during trial 80 than rep | trial 79, and, even with the 
latest cut-off used, more than half t 
low-pressure cylinder, 


* British Association, Sectiop G. 


¢ power was developed in the | 


80 per cent. In the latter case the mechanical efficiency rose to 
84 per cent., but the back pressure was 3-8lb. per square inch, 
with a hotwell temperature of only 130 deg. Fah. 

In a recent paper dealing with ‘‘ receiver drop ”"—see ‘‘ Proceed- 


| ings” of the North-East Coast Institution of Engineers and Ship- 
| builders, Vol. xvi., 1900—Professor Weighton states that ‘‘ For 


maximum economy of consumption, steam must be cut off at a 
certain point in the stroke in the larger cylinders of multiple 
expansion engines. Fer any given cylinder this point depends 
solely upon the ratio between the capacities of that cylinder and 
the preceding cylinder R, and is expressed as follows, viz.:— 
maximum economy cut-off _ 45 
stroke K 
The general application of this conclusion to all engines is not 
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borne out by the experiments under discussion. Professor 
Weighton’s formula gives the best point of cut-off at -46 of the 
stroke, whereas Fig. 1 shows that it is not later than -3 of the 
stroke. 

The author considers that the amount of clearance volume and 
the extent to which compression occurs in both cylinders of a com- 
pound engine must have an important influence over the receiver 
drop, and consequently over the best ratio of expansion in the 
low-pressure cylinder. For example, in trial 79 the volume 
Vu —see Fig. 2—of the working steam after its expansion in the 
high-pressure cylinder was -69 cubic feet. The volume V1 of the 
same steam at cut-off in the low-pressure cylinder was -83 cubic 
feet. 

i 
Vu 

Had there been no compression this ratio of free expansion would 
have become 1-15, and had there been neither clearance nor com- 
pression it would have become -99. 

A change in the above quantities in one cylinder only would have 
a still more marked effect. 

It is hoped that by further experiment evidence of the true 
extent of these influences may be obtained. 


1-20 








NOTES FROM SOUTH AFRICA. 
(From our own Correspondent.) 
JOHANNESBURG, July 26th. 

Bustngss is still very dull. In all branches of trade this is the 
general complaint, and the longed-hoped-for revival is still below 
the horizon. The special circumstances which have locally con- 
tributed to this adverse condition may be said to be gradually 
improving, but there still remains the overpowering influence of 
the general financial situation, due, of course, largely to the Russo- 
Japanese war. There is no doubt, however, as regards the steady 
improvement in local factors; each month brings indisputable 
proof that progress is being effected, despite all outside adverse 
circumstances. Still the trade depression continues, and business 
is at its lowest ebb. 

The gold output of the Transvaal for the month of June was 
308,345 oz., of value £1,309,766. The number of mires crushing 
was 71 ; the average number of stamps dropped, 5083. As evidence 
of the extent to which hand and machine labour obtain, it may be 
noted that the average number of rock drills—machines—in use 
during June, 1904, was 1657, in comparison with 1340 machines 
during June, 1903. The percentage of the tonnage.mined, thatis, 
‘* sorted out,” before the milling stage is reached, is now 16-52 
per cent., a year agoit stood at 13-89 percent. Referring to the 
June output, and making an allowance of 10,000 oz. to compensate 
for the fact that June was only a 30-day month, it may be seen 
that the industry is still moving ahead, as a small advance of about 
3300 oz. has to be recorded. The Robinson Central Deep was the 
only new producing gold mine, and this added 2534 oz. to the total 
output. It was only as recently as November, 1903, that the reef 
—at a depth of 12664ft.—was struck in the shaft of this mine, 
which, of course, is the true deep level of the richest part of the 
premier producer—the Robinson $8. M. Company. High valuesare 
naturally expected, and the underground workings have been 
advanced so rapidly that production is now possible. This result 
has been more readily achieved, owing to the fact that by an 
arrangement with a neighbouring property—the Crown Deep—all 
milling is carried out on an extension—50 stamps—of that 
company’s battery. The 50 stamps now erected are to be backed 
by another set of the same number. Comparing the gold output 
of the Transvaal for June, 1904, with the official return for June, 
1903, an increase of 70,791 0z. is to be noted, of value £300,711. 
The average daily output has increased steadily from 81600z. in 
June, 1903, to 9351 oz. in January, 1904, and to 10,278 oz. during 
last month. 

The silver output for the month of June was 34,173 0z., of value 
£3676, and the production for the twelve months, 1903-4, 397,072 oz., 
value £42,617. The coal output for the month of June was 
205,361 tons, realising £76,197, thus concluding a yearly total of 
2,370,465 tons, which were disposed of for the sum of £895,931. 

Of diamonds there were produced during June, 9759 carats, 
valued at £13,142. This served to bring the whole year’s output 
up to 497,917 carats, with value £895,931, and for comparison the 
records of the twelve months, 1902-3, may be quoted, viz.:— 
33,572 carats, valued at £46,357. This enormous advance is 
accounted for mainly by the increased production of the ‘‘ Premier ” 
mine, which has been enabled, now that adequate plant is erected, 
to settle down to work in real earnest. 

The monthly issue of explosives—fon the whole Transvaal—is as 
follows :—Dynamite, 76,500 lb.; selignite, 336,712 Ib.; gelatine, 
854,520 1b.; chiddite, 6000 Ib.; powder, 33501b.; roburite, 100 Ib.; 
these amounts totalling 1,227,180 1b. 

The achievements of the mining industry may be gauged by 
study of the foregoing figures. As is well known, this harvest is not 
so much an indication of the country’s mineral resources as of the 
conditions of the unskilled Jabour market, and this relation would 
be practically absolute were it not for the fact that the genius of 
the mechanical engineer provides a substitute for manual labour 
sufficiently inexpensive to be found suitable for certain operations. 

During the month of June the number of persons actually 
employed in mining and allied operations were as follows :— 

White. Coloured. 
13,418 .. 74,632 . 

485 

285 


Chinamen. 
On gold mines .. .. .. oe 
coalmines .. .. o. 
On other mines .. 


Totals 
Comparative totals for 1902-3., 12,497 .. 


The number of employés on gold mines may be 
thus :— 


004 


14,188 


subdivided 


White. Coloured. Chinamen, 
Employed on producing gold 
SRNOOE ba ee: tes) ae oe ee 
Employed on non-producing 
gold mines os mb <n ee 


10,671 
1004 


1004 


2,742 


Totals .. 13,418 .. 74,632 


Comparative totals for 1902-3.. 11,825 .. 59,491 .. 

The above numbers refer to persons actually employed. There 
used to be a considerable wastage of labour, natives maintained at 
mineowners’ expense in compounds not working with regularity, 
owing to their being either incapacitated or disinclined. This 
cause of inefficiency has been grappled with very successfully, and 
at the present time the percentage of native labourers not at work 
has been brought down to under seven per cent. The newly 
imported Chinese labourers do not show up quite so well in this 
respect, the percentage in their case being 13-8 per cent.; still a 
great deal of this was due to the slight epidemic prevailing in the 
draft at the time of its arrival, and there are naturally a few other 
minor causes inherent to the novelty of their situation. 

Such world-wide pubiicity has been given to the doings—good 
and evil—of the Chinaman on the Rand, that it is hardly necessary 
to note anything regarding the doings of these ‘‘new chums.” 
However, as it is quite possible that the alarmist reports, such as 
those dealing with the outbreaks of “‘ beri-beri,” and other dread- 
ful diseases, wholesale desertion, and mutiny, are those that are 
received with the greatest credence in England, it is well to 
chronicle the undoubted and remarkable success of the experiment. 
Those in authority on the mines speak in great praise of the general 
good behaviour, capability, physique, and adaptability of the new 
Jabourers. The cry is merely for ‘more of them.” 

The close of the financial year brought the customary official 
balance sheet Sir Patrick Duncan, Colonial Secretary, in intro- 


ducing his Budget for the new year, was able to report that the 
Government had been able to come through the late troublous 
period with a small credit balance of £84,000. A particularly 

leasing feature of the disclosures, as giving continued confidence 
in the Administration, was his showing of how closely the expendi- 
ture in all the various items of account had agreed with the 
estimates put forward in June, 1903. The estimated revenue for 
the year 1904-5 is as follows:—Customs, £1,650,000; mining 
licences, £400,000 ; profitstax, £420,000; post-office, &c., £380,000; 
trade taxes, £180,000; native poll tax, £300,000; native passes, 
£220,000 ; transfer duty, £210,000 ; stamp duty, £265,000; lands 
revenue, £70,000; miscellaneous, £155,000; total, £4,250,000. 
Against this, the expenditure, including £1,000,000 Inter-colonial 
Council contribution, is estimated at £4,140,794. 

A draft ordinance has recently been published in the (‘uzette, to 
carry into effect the suggestion contained in the report of the 
Rand Water Board. It contains provisions regarding the granting 
of powers for the compulsory acquisition of the rights of the exist- 
ing water supply companies, with compensation to be fixed by 
arbitration, the construction of new works, and the supplying of 
water in bulk to municipalities, to the mines, and to retail con- 
sumers, &c. &c. From the nature of the various provisions, it may 
be inferred that considerable discussion, leading to possible altera- 
tions, will arise when the Bill reaches its Committee stage in the 
Legislative Council, so that it is premature to enter into the full 
details of the scheme ; which, however, it may be said, is based on 
the report to the Board of its consulting engineers— Messrs. 
Middleton, Hunter, and Duff, of London. Theamounts suggested 
as compensation to the most largely affected interests are :— 
Johannesburg Waterworks Company, £700,000 ; and the Vierfontein 
Syndicate, £370,000; these figures being, of course, merely 
estimates. 

In some of the principal streets of Johannesburg there may now 
be seen evidences of the initiatory stages in the introduction of the 
new waterborne sewerage scheme. Although tunnelling is being 
largely resorted to, the road has necessarily to be opened up at 
intervals. The work at present in hand is merely a portion of the 
large scheme, and is now being constructed in advance of the 
remainder under an arrangement with the owners of certain large 
new buildings now in course of erection, and by whom a proportion 
of the cost is borne. The sewage and storm-water drainage 
systems are being kept entirely separate, so that the mines may 
benefit by reason of the latter, as they have heretofore. 

In the construction of the large channels cement concrete— 
reinforced by steel wire netting—is to be used, and for the 
smaller-sized ducts stoneware pipes. The supply of these latter 
has been successfully tendered for by a local factory—the Rand 
Brick and Pottery Company. 

In the technical societies the principal events of the t month 
have been two papers by Professor Hele-Shaw on ‘‘ The Weston 
Friction Clutch” and ‘‘ Aé-ial Navigation,” and the discussion on 
Mr. Roskelley’s paper on ‘‘ Battery Practice.” In this latter dis- 
cussion Mr. J. R. Williams told the members of the Chemical, 
Metallurgical, and Mining Society of largely increased stamp duty 
obtained in a special way by means of the old ‘‘ Challenge” ore 
feeder, and Mr. R. C. Atkinson described a series of tests run at 
the Crown Reef S. M. Company while using a new feeder 
—Hunter’s patent—simple in construction and of few parts. With 
this feeder over a lengthy test period the duty of the stamp was 
raised from 5-9 tons to 6-61 tons, and this result, if obtained in a 
battery of 120 stamps, would mean an increased crushing rate of 
over 2000 tons per month. 

Within the past twelve months the discovery of Cassiterite in no 
less than three separate localities in South Africa has largely in- 
creased the prospects of tin production. Prospecting work is 
being advanced in the Oshock fields on the Swaziland Transvaal 
border, and the bushveld of the Tanganyika Concessions has been 

roved to contain tin. The latest discovery was made in the bush- 
veld at Enkeldoons, some 36 miles north-east of Pretoria. Messrs. 
Brayshaw and Wilson have there acquired about 40,000 acres of 
ground, the altitude being about the same as that of Pretoria, viz., 
4300ft. above sea level, so that there is every prospect of the 
district being found healthy. Several outcrops of tin lode have 
been found in the prevailing red granite rock. These lodes have 
been pronounced to be of high grade character, and good profits 
are anticipated from their working. While there is no doubt of 
the continuity of the stanniferous belt for great distance, the 
proving of the ore at depth is at the outset of the work considered 





essential, and to this end four shafts are to be sunk on the property 
atanearly date. The above, taken into consideration with the 
discoveries of copper and coal, as well as the vast amounts of 
iron ore, in the northern districts of the Transvaal show a series of 
discoveries that bear witness to the energy and success with 
which prospecting enterprise has been conducted since the war, 
and augur well for the promotion of many new mining industries. 
The following are the prices of mining material in Johannes- 


burg :— 

Tip trucks, U or V shape, 10 cubic feet, £7 5s. to £8; 16 cubic 
feet, £9 to £10; V shape, 20 cubic feet, £10 5s. to £10 10s. ; 
U shape, 20 cubic feet, £12 to £12 10s. 

Rails, 12 Ib. to 20 lb., £11 15s. to £11 17s, 6d. 

Fish-plates, per lb., 34d. 

Bolts, per lb., 44d. to 44d. 

Sleepers, 12 Ib., 14 Ib., and 16 b., 1s. 34d. to 1s. 4d.; 20 Ib., 
on 1s. 4d. to 1s, 5d. ; 20 1b., heavy sections, 2s, 3d. to 
2s. . 

Drill steel, Zin. to 1jin., 4d. to 44d. 

Bar iron, square and round, per 100 Ib., 15s. to 16s. 

Angleiron, per 100 lb., 18s. to 19s. 

Cyanide of potassium, 100 per cent., 104d. to 10#d. 

Zine discs, 4d. to 43d. 

Fuse, gutta-percha, per coil, 4d. to 44d. 

Candles, 16 oz. sperm, 11s. to 11s. 6d. 

Hammers, from 4 lb. to 7 Ib., 4d. 

Shovels, 32s. 6d. to 45s. 

Buckets, galvanised, 13in., 42s, 

Rivets, Zin., per lb., 44d. ; lin. and upwards, per cwt., 27s. 6d. 
Oils, cylinder, Englebert’s, 5s. 6d. per gallon ; American, 27s. 6d. 
percase. Engine, Englebert’s, 3s, 9d. per gallon; American, 25s, 
per case, 

eri patent, 6 lb., 35s.; 7 Ib., 40s.; American, 6 Ib., 35s. to 
37s. 6d. 

The sickness and mortality rates for those persons employed in 
mines were published last month by the Government for the first 
time, and are specially interesting in view of the discussion that has 
raged in political circles in England regarding the want of proper 
care to which mine labourers are subjected in the Transvaal, both 
when at work and in their lodging quarters and compounds. The 
figures published are the following :— 

Gold mines: Cases sick, 4607; rate per 1000, 62-16. 
208 ; rate per 1000, 2-82. 

Coal mines: Cases sick, 514; rate per 1000, 54-83. Deaths, 26; 
rate per 1000, 2-96. 

Diamond mines: Cases sick, 46; rate per 1000, 20-1. 
1; rate per 1000, 0-44. 

The casualties during the month of June due to accidents on the 
mines were: Killed, 5 whites, 23 coloured persons ; injured, 14 
whites, 42 coloured persons. 

The rates for the whole of 1903-4 were 64 whites and 336 coloured 
persons killed, 167 whites and 512 coloured persons injured. The 
close agreement between the monthly and yearly rates affords a 
useful lesson as to the value of statistics, 


Deaths, 


Deaths, 








In the annual report on the territory of Wei-hai-wei for 
1903 it is stated that it has been decided at the instance of H.M. 
Minister at Peking, and in conjunction with the Chinese Customs 
authorities, that in future Wei-hai-wei will receive the same treat- 





ment as a foreign port, 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

THE engineering trades are fairly well occupied in several depart- 

ments, including hydraulic work, a considerable number of pump 

orders being held both on home and foreign account. Heavy 
ironfounders are well engaged in the production of mill rolls, and 
weighing hinery is ther branch in which a satisfactory 
amount of work is experienced. Pipe founders have several good 
contracts on hand, and tube makers are moderately engaged. Some 
oe orders for mining machinery have been executed in this district 
or South Africa, The wrought iron and steel tube trade is looking 
up, and steel strip is consequently in rather better demand, but 

rices, both of the finished tubes and also of the material, keep 





ow. 

The reduction in miners’ wages which has taken place this week 
will, it is hoped by consumers, lead to easier rates for fuel during 
the autumn and winter than would have been the case if waves 
had remained at their previous level. 

Matters are improving a little in the iron and steel trades, and 
indications are available that the end of the depression may soon 
be anticipated. Whether, however, such expectations are 
destined to be realised it is, of course, impossible to prophesy 
with certainty, though there are several members of the trade who 
believe that the remainder of the year will be characterised hy a 
gradual recovery. Northampton pigs are quoted 41s., and Derby- 
shires 44s. 6d., with Staffordshire cinder forge 44s. 6d. to 45s, 
Some good sales of forge pig are reported, and foundry sorts are 
also in better demand than recently. Part-mines are quoted 
45s. to 46s., whilst there is rather more movement in all-mines at 
60s. to 65s. for ordinary, and 75s, to 80s. for superior sorts, 
In the manufactured iron trades the foreign demand keeps up 
fairly well from South America and India for galvanised corru- 
gated sheets, but the South African inquiry hangs fire. Quota- 
tions continue £10 to £10 5s. for 24 gauge, f.o.b. Liverpool, 
Marked bars remain £8, and common unmarked £5 lds. to £6, 
Black sheets for galvanising purposes are better, and doubles are 
quoted £6 5s. to £6 7s. 6d., with a tendency towards the latter 
figure. Nail rod and rivet iron keeps £6 10s. to £6 15s., and gas 
strip is £5 17s. 6d. to £6, 

he various steel works are making a fairly satisfactory output, 
chiefly in constructional sections, and moderate quantities of semi- 
finished steel are finding their way into this district from the 
North of England and South Wales, and not so much as previously 
from the Continent. Girder plates are quoted £5 17s. 6d. to £6; 
with angles, £5 5s. to £5 10s, Mild steel bars are £6 to £6 5s,, 
and Bessemer billets £4 5s. to £4 10s. 

Materials and accessories used in railway and tramway develop- 
ment, including wagons and trucks, underframes, wheels, coup- 
lings, nuts and bolts, and other railway fastenings, are in good 
demand. 

For the past three months Messrs, Heenan and Froude have 
been engaged day and night at their extensive Worcester works 
upon a heavy contract for mining machinery for the De Beers 
Mining Company, Kimberley. They have just despatched 300 
tons, about half the contract, by two special trains to the Victoria 
Docks, London, for shipment, and the contract will be completed 
very shortly. 

An extension of the Birmingham Corporation gasworks is con- 
templated upon lines which will make the undertaking in its com- 
plete form one of the largest of the kind in the kingdom. (ood 
news for gas engine users is to hand from Wolverhampton, the gas 
company of which town has intimated that the satisfactory result 
of the past half-year’s working, together with the lower price of 
coal, enables the directors to reduce the price of gas 3d. per 
1000ft. to users of gas engines, brazing hearths, and enamelling 
stoves. The department has made a profit of £9866 during the 
half-year, which, added to the balance of the previous half-year, 
amounts to over £16,000. The quantities of gas supplied to 
works’ consumers show a steady increase, 

A suggestion has been made that the Institute at Dudley shall 
be acquired by the Dudley and Staffordshire Educational Com- 
mittees, and adapted for the requirements of a pupil teachers’ 
centre on the lines laid down by the new regulations issued by the 
Board of Education, and it would then be eligible for students 
from Dudley, Tipton, Sedgley, Coseley, Rowley, and elsewhere. 
The matter is so far only a proposal. : 

Boiler, tank, and meter makers are tolerably well occupied, 
and the foreign call for mining tools is stronger. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


Manchester.—The attendance on ’Change on the last two market 
days has not been up to the average. The holidays have, no 
doubt, interfered, but it was evident that a quieter feeling pre- 
vailed, and this has been confirmed by the fact that on Tuesday 
there was by no means the confidence which had prevailed during 
the previous ten days or so. On Friday there was an intimation 
of an official advance in Lincolnshire pig iron, but this was not by 
any means responded to by buyers, and altogether there was a 
want of confidence manifested in the position. Middlesbrough, 
on the whole, maintained the position fairly well up to a certain 
point, but, generally speaking, it is 3d. to 5d. per cwt. lower on 
the week ; while in regard to Scotch there were small arrivals 
at this port, and less disposition to give out orders than 
wasthecase somedaysago. Notwithstanding the fact was generally 
announced that stocks were low, makers of finished iron showed no 
disposition to give out orders, with the result that the market 
closed with some signs of weakness. Ordinary quotations are :— 
Lancashire, No. 8 foundry, 52s. 6d.; Derbyshire, ditto, 52s. to 
53s. 6d.; Lincolnshire, 47s. to 47s. 6d.; Middlesbrough, open 
brands, 51s. to 52s, 3d., with 6d. to 1s. more named brands. 
Scotch: Gartsherrie, 55s, to 55s. 6d.; Glengarnock, 53s. to 54s.; 
Eglinton, 52s. 6d. to 53s.; hematite, 60s. 9d. to 62s., delivered 
Manchester. Forge iron: Lancashire, 48s. 9d.; Derbyshire, 
47s, 6d.; Lincolnshire, 46s. 6d. In finished iron there is little or 
no change in quotation for English make. There is increased 
competition in foreign billets, and there is no doubt that German 
and American competition is making itself felt with greater 
severity than has been the case for some time past. 

There are large arrivals, and they have been offered at fully 10s. 

rton under the English product. One cargo of 800 tons of 

illets arrived recently at Runcorn from Rotterdam consigned to a 
well-known Warrington firm. Notwithstanding this, our own 
makers show no disposition to lower their rates, and prices are 
maintained at £4 10s. to £4 12s. 6d. delivered here, with foreign at 
£3 7s. 6d. to £4 2s. 6d. c.i.f. Manchester. Steel bars are quoted 
£6 2s. 6d.; sheet, £6 to £6 2s, 6d.; ship plates, £6 2s. 6d. to £6 5s. 
Boiler plates remain on the Association basis of £6 17s. 6d. Man- 
chester. Tinned sheetsare very firm, makers refusing offers to book 
at buyers’ rates ; copper advanced and was very firm, tubes being 
steadily held in consequence. Steel weldless tubes firm. Spelter 
unchanged and lead dull. In the engineering trades the textile 
department is reported fairly busy, while in the electrical orders 
are being booked for some time forward. 

Imports :—Hamburg: 12 cases iron sheets, 5244 plates spelter, 
71 bundles copper bonds. Boston: 6 crates 54 cases machinery, 
11,002 pieces flat billets, 3341 steel billets, 9150 pigs lead, 1/0 
barrels zine dross. Rotterdam: 800 tons steel billets, 3814 coils 
wire rods, 1038 coils iron wire, 31 packages 1 case iron rods, 4 cases 
iron billets. Antwerp: 866 iron bars, 20 bundles bars, 150 iron 
girders, 16 iron angles, 1083 iron girders, 333 iron sheets, 421 
packages and 285 bars, 18 packages machinery, 4 packages wagon 
parts, 17 iron plates. Philadelphia : 157 boxes steel bars, 690 bags 
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nails, 14,555 pieces flat billets, 6 cars W.M. pig iron. Treport: 
16 cases nails, 3 cases machinery. Hamburg: 41 cases iron wire, 
2 cases machinery. Gefle: 23 bundles boiler tubes, 1309 steel 
ylooms. 
= ee :—Belgium, via Antwerp, 1} tons nails, £673 machinery ; 
Belgium, via Ghent, £828 machinery ; Boston, machinery, £84 ; 
Chatham, N.B,, 22 tons 18} ewt. steel bars ; Garranogue, 15 tons 
12} cwt. steel bars; Germany, via Antwerp, £180; Germany, via 
Hamburg, machinery £8469; Germany, va Rotterdam, £3622 
machinery ; 265 tons 54 cwt. puddlers; top cinders, 9 tons 15} ewt. 
tinned-plate clippings ; Guelph, 27 tons 17 ewt. steel bars ; Holland, 
via Rotterdam, £158 machinery; Java, via Rotterdam, £197 
machinery ; Karachi, £70 machinery ; Limon, 100 bundles iron 
shovels, 39 tons 18% cwt. galvanised iron sheets; Russia, via 
st. Petersburg, £11,120 machinery, 20 cases leather machinery 
oods ; St. John, N.B., 2 tons 7? cwt. bar steel ; Switzerland, va 
Antwerp, £252 machinery ; Treport, £892 machinery ; Antwerp, 
£45 machinery ; Rotterdam, machinery £740; Bombay, 97 cwt. 
iron hoops; Boston, £2272 machinery ; France, via Rouen, £62 
machinery ; Hamburg, £253 machinery ; Hespeler, £398 machinery ; 
Karachi, 12 tons 17 ewt. iron hoops ; New Orleans, 32 tons 64 cwt. 
galvanised steel pipes, 10 cwt. bolts and nuts ; Wurtemburg, £63 
machinery. pr a of foreign free goods entered in transit on 
through bills of lading :—-Antwerp, machinery £105; Rotterdam, 
machinery £1175. 

W. T. Glover and Co., Limited, Trafford Park, Manchester, 
have just been awarded the contract in connection with electric 
light and power cables for the Johannesburg Municipality, amount- 
ing to considerably over £100,000. This includes the supply and 
laying of their Diatrine paper insulated, lead-covered and Diatrine 
paper leadless, also vulcanised rubber cables, the high tension 
mains being for 3000 volts working pressure. The whole of these, 
together with joint boxes and accessories, will be manufactured at 
Trafford Park Works. 

A deputation of the Amalgamated Society of Engineers met a 
committee of the Engineers’ Employers’ Association in Manchester 
this week relative to an alleged infraction of the fourth clause of 
the Carlisle Agreement by a local engineering firm. The matter 
was argued in a fairly conciliatory spirit on both sides, the Amal- 
gamated Society of Engineers alleging that the firm in question, 
having adopted the premium bonus system for some half-dozen 
men, and having again reverted to piecework, could not legally 
back out of the above clause. On the other hand, it is stated that 
the firm had applied the system long before the Carlisle clause was 
agreed to ; that it would be unfair to say that, having tested it on 
a small scale, a firm should not be at liberty to withdraw it. It 
was generally admitted that a firm, once having adopted the 
clause en b/oc throughout their works, so far as it.could be applied 
to any particular section, would be bound by it. Ax has happened 
before at this juncture, there has been a change in management, but 
even under the new conditions the manager has made it clear that 
the men should earn on a parity with the money obtained in other 
parts of the works. Both sides, however, are fairly unanimous 
that an interpretation of the fourth clause should be given so as 
to make it ‘‘ understandable” both to the men and the employers. 
Meantime the matter will again come up for consideration by the 
committee of the Amalgamated Society of Engineers. 

An important announcement has been made by Sir Lees Knowles 
in regard to the exports of Welsh steam coal to Russia and Japan. 
He is strongly of opinion that the nation should acquire the Welsh 
coalfield with its restricted area of smokeless coal, the Govern- 
ment giving proper compensation without any injury to employer 
or employed. He has brought this matter under the notice of 
Government officials, but without much result so far; but he 
intends ‘‘ pegging away” in order to keep what he regards asa 
question of supreme importance before the public, and if possible 
getting an interim report from the Royal Commission which has 
been sitting on this question. 

The Astley and Tyldesley Coal Company, Limited, has, it is 
reported, struck an important seam, as the result of sinking opera- 
tions extending over several months past. 

As showing the present depression prevailing in some parts of 
the Wigan district, it is reported that the Bickershaw Collieries are 
now working three days a week, and this is now the average of 
several leading Lancashire firms. Two collieries are stated to 
have been closed through flooding, but although this may be the 
case, there is little doubt opportunity is being taken of the present 
depression to do much-needed repairs to head gear and under- 
ground workings. 

At the Coal Exchange on Tuesday last there was, as usual at 

this time of the year, a small attendance. The unfavourable 
weather has induced a better demand for house coal, but this not- 
withstanding, there is a continued accumulation of stocks. Best 
domestic coal was quoted 13s. to 14s., with up to 14s, 6d. in special 
cases, seconds 11s. to 12s., and common 9s, to 9s. 6d., delivered 
Manchester. Notwithstanding the holidays in many parts of 
Lancashire, a good demand is experienced for engine slack, best 
ranging from 6s. to 7s., medium 5s. to 5s, 6d., common 4s. to 
4s. 6d. at the pits. Forge and manufacturing coal dull at 8s. 3d. 
to 8s, 6d., best and common 7s. 6d. to 7s. 9d., delivered here. 
Coke, both furnace and foundry, continues quiet. 
There is further depression to note this week in the 
hematite pig iron trade. The demand has fallen off to a consider- 
able extent. The Barrow Steel Company have given notice to one 
hundred men employed on two of the six furnaces they have in 
blast, and these will be blown out immediately. The worst 
feature of the position is that there is scarcely sufficient work in 
hand for the four furnaces left in blast. When the steel mills of 
the company are busy, they consume the produce of eight blast 
furnaces. Other makers throughout the district are feeling the 
depression keenly, and the Millom and Askam Company, for 
example, has only one furnace in blast out of ten, Prices are 
easier, although not quotably changed. Mixed Bessemer numbers 
are at 53s, 6d. net f.o.b., and warrant iron is at 52s, 6d. net cash 
sellers, buyers 6d. less. Stocks show an increase of 100 tons in 
warrant stores, where the total stocks are now 13,162 tons, but 
makers’ stocks represent four or five times this weight of metal. 

There is a lessened demand for iron ore, and prices are low at 
3s. Yd. for good average sorts, while Spanish ore, which is occa- 
sionally imported, is at 12s, to 13s. per ton delivered. 

It is reported that the experiments with the electric ore-finder in 
this district have detected the presence of a vein of ore running 
from Rock Point to Thwaite Flat, in one of the royalties of the 
Barrow Steel Company. It has been determined to sink a shaft at 
this place, and it will be interesting to note whether this will result 
in demonstrating the accuracy and usefulness of this apparatus. 
Some short time ago the apparatus was successful in finding some 
valuable deposits of copper in the Coniston district. It remains to 
be seen whether it will be equally successful in locating deposits of 
hematite ore which have not any special conductivity, as in the 
case of lodes of copper. 

lhere has been a marked falling off in the demand for steel rails, 
and orders are offering only to a very small extent, while makers 
are keenly competing for them at prices which leave no margin of 
profit. Ordinary sections of heavy rails are being quoted at under 
£4 0 ton without attracting much business, Thismeans practically 
drop of 10s. per ton. Very little trade is being done in ship- 
building steel, and plates are quieter than they have been. The 
mills are only working four to five days a week, and on the day 
shift only. Merchant steel is very quiet, and heavy steel! castings 
are not in much demand, There is, however, a fairly steady trade 
Ha chilled steel castings, with also a moderate business doing in 

OOps, 

\ Shipbuilders are fairly well employed. H.M.S. Dominion, 
attleship for the British Admiralty, is now practically completed. 
Mssceses Sons and Maxim have in course of construction for the 
idmiralty eight submarines, seven of them 100ft. long, and one 
20ft. long, the latter being a new class for deep sea operations, 

Shipping shows rather more briskness, but the improvement is 
of a temporary character, Last week 8411 tons of iron and 11,751 


Barrow. 


tons of steel were exported from West Coast ports, in contrast with 
8565 tons in the corresponding week of last year, an increase of 
11,597 tons. The aggregate shipments this year have reached 
478,056 tons, in contrast with 608,377 tons in the corresponding 
period of last year, a decrease of 130,281 tons. Freights are low. 
Coal and coke are in reduced demand, and prices are weaker. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


THE iron market shows some improvement on last week ; in fact, 
a fair business has been done. The commencement, however, was 
unsatisfactory, for the price of Cleveland warrants fell to 42s. 10d. 
cash buyers, the lowest known this month, and it was 9d. per ton 
below the best, which was reported on the 16th inst. This fall 
kept consumers out of the market in the expectation that lower 
prices still would be seen, but that expectation has not been 
realised ; on the contrary, the decline has proved temporary, and 
the value of iron has moved up again. The fall in prices at the 
beginning was due partly to the occurrence of a rather heavy 
increase in the stock of Cleveland pig iron in the public stores after 
a steady decrease for several months. But that increase was to be 
expected, seeing that last week nearly all the pig iron consuming 
works on Teesside were closed for the holidays, and thus did not 
need any pig iron, whereas operations naturally went on at the 
blast furnaces as usual. Thus, while the consumption was con- 
siderably curtailed, the make of pig iron was not reduced, and as 
a matter of course stocks incréased ; and they increased more in 
the public warrant stores because warrant iron was dearer than 
makers’ iron. The market has likewise been detrimentally 
affected this week by the unfavourable news from the United 
States, where competition has become so keen that practically a 
rate war is in progress among iron and steel manufacturers. But 
the situation has improved somewhat since Tuesday, and the 
tendency of prices is to move up again. 

Still it must be recorded that Cleveland foundry pig iron is 6d. 
per ton cheaper than it was last week, and the lower qualities have 
been reduced 3d. per ton, while Cleveland warrants are down 8d. 
No. 3 Cleveland G.M.B. pig ironis now obtainable at 43s. per ton 
for early f.o.b. delivery, but producers are less ready to sell at that 
than they were on Monday. On the whole, makers are not badly 
off for orders, and the autumn season has practicaily begun, when 
they may reasonably expect to do better in the way of prices. 
Deliveries have become satisfactory on home account, and ship- 
ments have considerably increased this month, especially to over- 
sea destinations. Exports to Germany are brisker than they have 
been for the last three months, because the increase of water in 
the rivers allows of more ready communication with the works in 
the interior. No, 1 Cleveland pig iron has this week been realising 
45s.; No. 4 foundry, 42s. 9d.; No. 4 forge, 41s. 9d.; mottled, 
41s. 3d.; and white, 41s. per ton, all for early f.o.b. delivery, and 
there is plenty of the three lowest qualities to be obtained. 

The demand is very slow for East Coast hematite pig iron, and a 
further reduction of prices has to be recorded, notwithstanding the 
previously unprofitable character of the trade. There has been no 
decrease in the cost of production, for materials and labour are 
fuily as dear as they were last month, and there does not appear 
to be any indication that they are likely to be cheaper. The 
demand for ore continues as good as ever, and some of the consumers 
are buying more from the south of Spain, which ore is obtainable at 
a lower figure than that from Bilbao, but it is a less rich ore, so 
that the real difference in cost is not much. For Rubio, 14s. 6d. per 
ton c.i.f. Tees is the regular figure, and merchants cannot supply 
itat less, The ironmaster cannot get the price of coke down either; 
it has not been weakened in the least by the fall in pig iron this 
week, as some believed it would be. The coke manufacturers have 
put out ovens pretty freely, and now there is no surplus of coke 
produced, Thus the price for medium qualities is kept at 14s, 3d. 
per ton delivered at the furnaces on Teesside. Yet in the face of 
this firmness of materials, the producer of mixed numbers of East 
Coast hematite pig iron has reduced the price to 50s. 6d., whereas 
last week he was realising 50s. 9d. and even 5ls. No. 1 is at 
50s. 9d. and No, 4. at 48s, 6d., and competition is keen—in fact 
there is too much offering. 

The exports of pig iron from the Cleveland district this month 
are on a larger scale than they were either in June or July, and 
there are prospects of a still brisker time next month, for consider- 
able arrears of deliveries have to be executed. The total shipments 
this month have been 67,610 tons, as compared with 57,282 tons 
last month, and 74,019 tons in August, 1903, all to 24th. The 
stock of Cleveland pig iron in Connal’s public warrant stores has 
lately been increased owing to the holidays on Teesside, and the 
stock on Wednesday was 83,578 tons, an increase this month of 
4256 tons, and it would have been more if there had not been an 
improvement in the shipments to partly counterbalance the reduc- 
tion in the consumption on Teesside last week. 

Manufacturers of finished iron and steel appear to be fairly well 
off for orders, particularly those platemakers who are keeping 
their mills in operation—they, in fact, are said to have contracts 
booked which will afford fair employment for their works for the 
remainder of the year. That being so, they maintain their quota- 
tions, and refuse to be moved to reduce them by the reports of 
American competition at prices considerably lower than anything 
quoted in this country. It has been decided not to takeanything less 
for steel ship plates than £5 12s. 6d., less 24 per cent., the price that 
has ruled for close upon half a year, and £6 7s. 6d., less 24 per cent., 
is the figure for iron ship plates, Steel ship angles are at £5 5s., 
less 24 per cent., and iron ship angles at £6 2s. 6d., less 25 per 
cent. It isto be noted that there has sprung up a substantial 
improvement in the galvanised sheet trade, both demand and 
prices being better. The export requirements have not been so 
good for a long time, and now manufacturers can get £10 5s. per 
ton for both iron and steel galvanised corrugated sheets, no dis- 
tinction being made between iron and steel. Steel sheets are now 
at £7 5s., steel hoops at £6 7s. 6d., steel strip at £6 5s., steel bars 
at £6 5s., and iron bars at £6 2s. 6d., all less 24 per cent., f.o.t. 
Heavy steel rails are nominally at £4 10s. net at works, but there 
is a very slack demand. 

Shipbuilders have not much to report in the way of fresh orders, 
but their yards are kept fairly well employed on contracts entered 
into in the spring, and these will afford work for nearly all 
the rest of the year. The slackness is more in the booking 
of orders than in the actual amount of work at the yards. 
Sir W. G. Armstrong, Whitworth and Co. have secured an 
order for a turbine steamer, 351ft. long, with accommodation 
for 2100 passengers, and a speed of 23 knots, for the Isle of Man 
Steam Packet Company. The pontoon dock built by Messrs. 
Swan, Hunter and Wigham Richardson at Wallsend for the Suez 
‘anal Company has been tested with a 5000-ton vessel, and is now 
being prepared for sea. Messrs, William Doxford and Sons, 
Limited, Pallion, Sunderland, who have extended their yard 
so as to be able to undertake the construction of vessels up to 
20,000 tons, have laid the keel of a steamer of 12,000 tons, which 
will be the largest yet constructed on the Wear. She is for the 
British India Steam Navigation Company, who have ordered three 
of this size. There is not a great deal doing in ship repairing at 
present, and the engineering industry is somewhat quiet. The 
strike of the boilermakers at Messrs. Palmer’s works at Jarrow 
against the introduction of an automatic time register has con- 
tinued for fourteen weeks, and there are yet no signs of an 
amicable settlement. ‘The general labourers in that branch, who 
have been thrown out of employment by this action on the part of 
the boilermakers, are now appealing to the tradesmen and work- 
men of Tyneside for assistance, as by this time they are got into 
straitened circumstances through no fault of their own. 

Messrs. William Richards and Sons, Dinsdale Moor Ironworks, 
Fighting Cocks, Darlington, and Britannia Foundry, Middles- 





brough, have for family reasons converted their business into a 





limited liability concern, under the style of W. Richards and Sons, 
Limited. The capital has been fixed at £20,000 in £1 shares, and 
no shares have been offered to the public. The directors are 
William Edmund Richards, Walter Granger Richards, Wilfrid 
Summerson Richards, Thomas Dixon, and Thomas Johnstone 
Dickson ; and W. G. Richards and W. 8. Richards have been 
appointed managing directors. 

‘The coal trade is somewhat quieter than last week, but prices 
are generally well maintained, and are likely to be until the tic 
season is over. Best steam coals are at 10s., seconds at 9s., and 
smalls at 3s. 9d. per ton f.o.b. The gas coal trade is fairly active, 
and may be expected to increase in briskness as the days shorten. 
Best gas coals are at 8s, 3d., and seconds at 7s. 10d. Coking coal 
stands at 8s. 3d. per ton, and the demand for it is very fair. 
Messrs. Pease and Partners have stopped the White Lee Pit, Crook, 
until times improve. This colliery, which was opened eleven years 
ago, has lately been raising 9506 tons of coal per week, and 
employed 360 men and boys. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THE many village ‘‘ feasts” which take place at this time of the 
year have the effect of curtailing the output of coal in the South 
Yorkshire coalfield ; but the weight brought to bank is still quite 
sufficient to meet the demand. To anticipate this diminution of 
the coal availabie for market purposes, owners arranged, as usual, 
to pull out extra quantities of steam coal, the only branch in 
which trade is at all active to-day. In steam coal business con- 
tinues active, the traffic to Humber-side, for shipping and export, 
showing no falling off as epmpared with last month, while values 
continue firm and unchanged. In house coal sales have been 
somewhat better, but, generally speaking, business is depressed, 
and prices are not exhibiting the slightest signs of improvement. 
Barnsley ‘“‘softs” are still at from 9s. 6d. to 10s. at the pits ; 
seconds, from 8s, Gas coal contracts are now fairly well com- 
pleted, and, as was anticipated, the prices finally arranged for are 
at about a reduction of 6d. per ton from those of last year. In 
coke and small coal trade is very slow, and values fluctuate greatly. 
There is more coal in wagons in the railway sidings than has been 
the case for several years past, and the stocks at the pits are also 
accumulating, with no prospect, as far as can be seen, of their 
being diminished in the immediate future. 

In the iron market affairs are about as dull as they can be. 
August, of course, is the principal holiday month, but, while due 
weight is given to that consideration, the business is still exception- 
ally sluggish. The slackness enables principals and managers to 
take full advantage in respect of holidays for themselves and 
employés. Pig iron is absolutely stagnant, and prices remain at 
the weaker quotations already given in THE ENGINEER. Lincoln- 
shire irons, as was expected, fell in sympathy with the reduced 
quotations for Derbyshire irons, Stocks of Derbyshire are large, 
and buyers are very reluctant to purchase freely, in spite of the 
tempting statements offered by ironmasters. For finished iron, on 
the other hand, there is a somewhat better call, partly owing to the 
active condition of the agricultural machinery trade, which gives 
several of our local firms considerable advantage. 

For heavy steel forgings the demand is still unsatisfactory, and 
the steel smelters are consequently rather badly off for work. 
More is doing in railway material, on account of the home railway 
companies, but the total weight of work ordered is far from suffi- 
cient to keep the plant-employed. The railway companies are not 
likely to order very freely until traffics improve, and of this there 
can be no hope until the heavy industries are something like well 
employed. Of this change for the better there are very few 
indications at present. 

In the lighter staple industries languor generally prevails. Table 
cutlery, except for one or two markets calling for the secondary 
grades, has rarely been so depressed. There is a noteworthy 
falling off in the orders for the best table cutlery, which, curiously 
enough, synchronises with the recent sudden rise in ivory. The 
sharp advance in ivory quotations, owing to the high prices ruling 
at the Antwerp sales, is explained from a cause which is not quite 
novel. It seems that American piano-making competition was 
responsible for the big prices paid for qualities suitable for piano 
keys, and Sheffield ivory merchants, therefore, had little oppeor- 
tunity of laying in stocks for their winter requirements. The lack 
of adequate hafting material will be sorely felt by Sheffield cutlery 
manufacturers who have no heavy stocks to fall back upon. The 
larger establishments, however, are not exactly dependent on their 
supplies from the weights available between sales. The smaller 
houses are certain to suffer most. 

The master silversmiths of Sheffield, through their president, 
Mr. W. J. Willis Dixon—Messrs. James Dixon and Sons, Cornish- 
place—have forwarded a letter of grateful thanks to Mr. Samuel 
Roberts ‘‘ for the earnest and determined manner in which you have 
so skilfully and successfully steered this important measure—the 
Hall-marking of Foreign Plate Bill—through Parliament.” Mr. 
Roberts, in acknowledging the resolution, states that before 
leaving London he had an interview with Sir Walter Prideaux, the 
expert with whom the Board of Trade are consulting with respect 
to the new hall-mark to be placed on foreign plate. Sir Walter 
assures Mr. Roberts that though the matter is technically difficult, 
on account of the smallness of some of the articles to be stamped, 
he is hopeful of being able to recommend such a mark as will 
effectively distinguish foreign from home-made plate. The Birming- 
ham Silversmiths’ Association have also expressed their thanks to 
Mr. Roberts by special resolution. 

Dr. Charles Porter, the deputy medical officer of health for 
Sheffield, has been appointed to give lectures in South Yorkshire 
on ankylostomiasis, or miners’ disease. A severe epidemic has 
been raging in Cornwall, and it is with a view to save Yorkshire 
from its ravages that a Committee has been formed, representing 
the South and West Yorkshire Coalowners’ and the Yorkshire 
Miners’ Association, under whose auspices a number of lectures 
will be given. Dr. C. Porter will deliver lectures in twelve South 
Yorkshire districts, and Dr. Vaughan Bateson, of Bradford, will 
be the lecturer for West Yorkshire. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

NOTHING has occurred since last report to produce any material 
improvement in the position of the iron trade. There has been a 
fair demand for raw iron for home use, and the shipments are on a 
moderate scale. Advices from the United States and Germany 
have generally indicated a good deal of weakness, At the same 
time the Scotch warrant market has been firm, with a fair business 
doing. 

Cleveland warrants have sold from 42s. 104d. to 42s, 11d. cash, 
42s. 104d. to 43s, for various dates ranging from eighteen to twenty- 
seven days, and at 42s, 104d. to 43s. one month. Scotch warrants 
are quoted 51s. 9d. and Cumberland hematite 52s. 6d. per ton, but 
without business reported. 

There is a fair demand for Scotch hematite pig iron, which is 
quoted by merchants 55s, 6d. for delivery at the West of Scotland 
steel works, 

Three furnaces have been transferred from ordinary to hematite 
pig iron, and there are now 41 making hematite, 38 ordinary, and 
6 basic iron, the total of 85 furnaces thus blowing in Scotland 
comparing with 84 at this time last year. 

The prices of Scotch makers’ iron are generally steady, lower 
qualities being about 6d. higher, in sympathy with the state of the 
warrant market. G.M.B. No. 1 is quoted at Glasgow 52s.; No. 3, 
48s, 6d.; Carnbroe, No. 1, 52s. 6d.; No, 3, 49s.; Clyde, No, 1, 
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56s. 6d.; No. 3, 50s. 6d.; Langloan, No 1, 65s.; No. 3, 54s.; 
Gartsherrie, No. 1, 57s.; No. 3, 51s.; Summerlee, No. 1, 58s.; 
No. 3, 51s.; Coltness, No. 1, 65s.; No. 3, 55s.; Glengarnock a 
Ardrossan, No. 1, 57s.; No. 3, 50s.; Eglinton at Ardrossan or 
Troon, No. 1, 51s.; No. 3, 49s.; Dalmellington at Ayr, No. 1, 51s.; 
No. 3, 48s.; Shotts at Leith, No. 1,59s.; No. 3, 52s.; Carron at 
Grangemouth, No. 1, 57s. 6d.; No. 3, 51s. 6d. per ton. 

The shipments of pig iron from Scottish ports in the past week 
amounted to 4630 tons, compared with 4902 in the corresponding 
week of last year. There was despatched to Canada 230 tons, 
South America 210, India 60, Australia 387, France 50, Italy 400, 
Germany 105, Holland 20, Belgium 10, China and Japan, 150, 
other countries 22, the coastwise shipments being 2986 tons, 
compared with 2401 in the corresponding week of last year. 

The arrivals of Middlesborough pigs at Grangemouth were 
9446 tons, against 9582 in the corresponding week, showing a 
decrease of 138 tons, and the total decrease in these imports since 
the beginning of the year now amounts to 53,297 tons. 

There is little or no improvement in the finished iron trade, 
orders coming slowly to hand, and competition being very keen. 

The steel trade is fairly well employed, there being a good 
demand for plates, and a number of makers have orders which will 
keep them going for some time forward. 

Quite a number of inquiries are made in connection with sbip- 
building, and a number of fresh orders have been placed. A good 
deal of interest is felt with reference to the inquiry of the London 
County Council for tenders for the construction of thirty steamboats 
for passenger service on the Thames. 

It is reported that a contract for about 7000 tons of cast iron 
pipes, required in connection with the new water scheme for the 
town of Dunfermline, has been placed with Glasgow founders. 

Business in the coal trade has been well maintained, and 
there is evidence of expansion in several departments. The ship- 
ments from Scottish ports in the past week amounted to 261,236 
tons, compared with 248,732 in the preceding week, and 263,269 
in the corresponding week of last year. Rates are now very 
moderate and tonnage plentiful, so that merehants have a good 
opportunity of shipping to advantage. There is a good demand 
for the better kinds of house coal, both for export and for home use. 
Splint coal has been very plentiful and rather easier. Main coal is 
quoted f.o.b. at Glasgow 7s. to 7s. 6d.; splint, 8s. to 8s, 6d.; ell, 
8s. to 8s. 9d.; steam, 8s. 3d. to 8s. 6d. per ton. Numerous 
meetings of colliers are being held to consider the proposed reduc- 
tion of wages, but so far no definite resolution has been adopted. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

THE rumoured large réqfuisition for steam coal by Russia at 

Cardiff has not been confirmed up to date, but it is stated on good 
authority that the Egyptian Government is in the market for 
240,000 tons of coal, to be supplied f.o.b., and it is thought that 
the price, when declared, will be a guide to contracts for next 
year. 
. At the close of last week Cardiff despatched several important 
cargoes: 5400 tons going to Shanghai, 500 to St. Vincent, and 
several cargoes of 3000 tons to various destinations. With the 
beginning of this week there were still more important departures. 
On Monday the Knight Errant left for Colombo with 10,000 tons, 
5000 also went to Las Palmas, and 13,000 to other ports, 4000 to 
Constantinople, 5300 to Port Ferrino, 3000 to the Pirzus, followed 
by 5000 to Naples, 5000 to Genoa, 5600 to Port Said, 6700 to 
Manilla, 5300 to St. Vincent, 4500 River Plate, 4000 to Monte 
Video, &c. 

Notwithstanding these shipments there has not been much 
animation on ’Change, and brokers and owners expressed them- 
selves as dissatisfied with the condition of things, and with the 
outlook. 

Mid-week tonnage came in more freely, and prices have been 
fairly maintained. Some of the leading collieries continue toquote 
up to 14s. 6d., but, as a broker remarked, the Sgure is nominally 
14s. for best steam, and sales in a few instances have been at 13s. 
91. Seconds are not quite so firm as they have been, and this is 
not a good sign. Monmouthshire semi-bituminous is about 3d. 
weaker than last week. House coals are showing the coming on of 
autumnal demands, but as yet without change in price. Pitwood, 
which has been in strong demand at improved prices, has fallen off 
6d. to 9d. Coke is hardening. The last market prices Cardiff 
are as follows :—Best steam, 13s. 9d. to 14s. 3d.; best seconds, 
13s. to 13s. 6d.; ordinary seconds, 12s. 6d. to 12s. 9d.; drys, 
12s. 3d. to 12s. 9d.; best smalls, 7s. 6d. to 7s. 9d.; best 
ordinaries, 6s. 9d. to 7s.; seconds, 6s. to 6s. 3d.; inferior, 
including drys, from 5s. 94. Monmouthshire semi-bituminous 
best large, 12s. 6d.; best ordinaries, 12s, 3d. to 12s. 6d.; seconds, 
lls, 3d. to 11s. 6d. House coal: The following are nominal :— 
Best, 15s. 6d. to 15s. 9d.; best, ordinaries, 13s. 6d. to 14s.; seconds 
and other kinds, 10s. 6d. to 13s. No.3 Rhondda, 13s, to 13s. 3d.; 
brush, 11s. to 11s. 6d.; small, 9s. to 9s. 3d. No. 2 Rhondda, 10s. 
to 10s. 2d; through, 8s. 3d. to 8s. 6d.; small, 6s. 3d. to 6s. 6d. 
Patent fuel in good demand, 13s. 6d. to 14s, Pitwood, ex ship, 
18s, to 18s. 3d. Coke, 15s, to 21s. 6d. 

In patent fuel there is animation at all ports, and I hear that 
experimenting is going on as to its suitability as a substitute for 
best steam. Last week Swansea exported 13,000 tons. Latest state- 
ment on Change, Swansea, with reference to anthracite is not 
satisfactory: ‘‘ Market quiet; no signs of improvement.” For 
best there is a moderate inquiry ; seconds sluggish. Nuts of all 
descriptions are in fair demand. Latest prices :—Best anthracite. 
20s.; second malting, 17s.; big vein, lls. 6d.; red vein, 9s. 9d.; 
cobbles, 17s, Nuts, 18s. to 19s.; peas, 103. to 12s, 6d.; rubbly 
culm, 6s.; duff, 4s. Patent fuel, including tax, 13s. Steam coal: 
Best, steady, 13s. 6d.; No. 3 Rhondda, 13s. 6d. 

That useful coal, the Mynyddystwn, has been won by Davies 
and Co. near Pengam, and I learn that some still unworked areas 
are to be met with near Llancaiach. 

Swansea shipped 51,755 tons coal last week. Total trade of port 
was 92,396 tons, which compares favourably. 

A prominent subject of discussion this week in coal circles is the 
Scottish colliers’ agitation, and the influence likely to be exercised 
upon the Welsh collier. One of. the leading mining agents, Mr. 
T. Richards, has expressed himself publicly on the matter oppor- 
tunely and judiciously. He is secretary of the Welsh Federation, 
and the substance of his comment is to warn the members against 
rash action, and seriously consider the alarming results to the 
industries at large of a general strike. The question was whether 
to aid the Scottish miners financially or assist their movement by 
all coming out in accordance with the 20th Rule of the 
Federation, and thus maintain the minimum wage. He depre- 
cated this last resort as only to be taken in extreme necessity. 
The Cardiff meeting on Monday next is expected to indicate the 
course that will be taken, It will be a general surprise if a 
suicidal policy is advocated. 

The sister industries, iron and steel, continue moderately brisk. 
One or two important items may be named. Shipments of steel 
from America have been resumed. Last week 1360 tons steel 
billets came into Swansea from Philadelphia and Baltimore, and 
this week Newport, Mon., received 1323 tons billets from Balti- 
more, From Wales one important despatch of steel sleepers has 
taken place to India. Cyfarthfa continues slack, chiefly on 
account of the dullness in steel bar, caused by the importation 
of foreign ; and this also affects the steel trade in the Swansea 
Valley. Out of 22 furnaces only 16 are in operation. A second 
furnace at Landore is being restored. It is rumoured in the 
district that Mr. H. B. Last, managing director of Baldwin and 
Co,’s steel and blast furnaces, Landore, is retiring. Dowlais con- 


tinues its large make of rail, principally for home railways, and of 
ateel plates and fish-plates for Colonies, 


Demand is maintained 


for colliery rails and billets. Pyle and Blaina Works declare a 
dividend of 74, and nutify a satisfactory condition. 

In the Swansea district the principal feature is the large ship- 
ment of tin-plates. Last week the total export was 10],572 boxes. 
The make, though fairly good, was limited to 76,059 boxes. 
Stocks are now 107,365, or a week’s supply. Mid-week the tone of 
the tin-plate trade as indicated on ’Change was favourable, but 
too marked a course of bearing down prices is shown by purchasers. 
Pig iron report not promising ; stocks increasing. Prices generally 
remain, Latest quotations :—Glasgow warrants, 51s. 9d.; Middles- 
brough, No, 3, 42s. 104d.; hematite, Cumberland, 52s. 6d.; Welsh 
bars, £6 to £6 2s. 6d.; sheet iron, £7 12s. 6d. to £7 15s.; steel 
sheets, £7 7s. 6d. to £7 10s. Steel rails, heavy, £4 10s. to 
£4 12s. 6d.; light, £5 10s. to £5 12s, 6d. Bessemer steel bars, 
£4 5s.; Siemens, £4 7s. 6d.; big sheets for galvanising, £8 12s. 6d. 
to £8 17s. 6d.; finished black plate, £8 10s. to £8 15s, Tin plate: 
Bessemer steel, 11s. 104d. to 12s.; Siemens, 12s. to 12s, 3d. Best 
charcoal, 12s. 9d. to 13s.; Ternes, double box, 22s. 3d. to 25s.; 
block tin, £121 10s.; spelter, £22 12s. 6d.; copper, £57 5s.; lead, 
£12; iron ore, Rubio, 13s, 6d. 

Professor Dawkins is again writing on the subject of Welsh coal 
and its approaching exhaustion. With profound respect for the 
Professor’s ability, it is to be regretted that he does not get expert 
opinion on the subject in Wales. 

At Milford there is a revived Admiralty project to make a 
torpedo depdt at Pembroke Dock. At this place some friction has 
shown itself lately by the receipt of a Government order to the 
effect that the whole of the work on ships connected with ‘‘ Down- 
ton” pumps, except the drilling of holes to receive them, must be 
performed by ship fitters. This upsets an arrangement which bas 
been in operation for over ninety years, and will affect twenty to 
thirty shipwrights, who, it is said, will have to find other work. 

The visit of the cruiser Spartan to Cardiff has led to a severe 
criticism by local engineers in a contemporary, alleging the exist- 
ence of defective or out-of-date machinery, and expressing the 
hope that, if this be a sample of the British fleet, no occasion for 
hostilities will arise. The engineer, Mr. T. A. Reed, was after- 
wards interviewed, and maintained and supplemented his criticism. 
In his opinion there was a dearth of skilled labour in the Navy. 
‘‘There is no inducement,” said he, ‘for practical and trained 
engineers to enter the service, principally due to the fact that 
their status is not recognised.” Mr. Reed's views are opposed by 
other authorities, one contending that from a personal visit he 
was much impressed with the efficient character of the vessel. 

Last week the screw steamer Port Kingston came to Cardiff and 
was docked for repairs. She is owned by Messrs. Elder, Dempster 
and Co., and trades between Bristol and Jamaica. I had an op- 
portunity of inspecting her, with a large number of Cardiff owners 
and brokers, who were favourably impressed. 

A trial trip of the motor service projected between Caerphilly 
and Pontypridd was successfully carried out this week. The 
motor car was built at Glasgow for the Alexandra Dock and Rail- 
way Company, and Mr. Macaulay and officials were on board, 
Stoppages are to be made at seven places, either not provided at all, 
or insufficiently with railway service. 

Nothing further has come out respecting the new Cardiff 
industries. Sir W. T. Lewis is still away. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 

TuIs week generally has been a quiet one as regards the business 
in iron and steel on the Rhenish-Westphalian market. Existing 
orders will secure employment for several weeks, and some esta- 
blishments can even count on being well engaged for months, but 
few fresh contracts could be secured, and inquiry, on the whole, 
has been decreasing, so producers naturally feel somewhat uneasy 
about the future. Iron ore, pig iron, coal, and coke are in dull 
request, and recently a falling off in the demand for scrap iron 
could be noticed too. The fact that the decrease in the supplies 
of ore, caused by the low water, has hardly been felt by the blast 
furnace works shows how quiet the trade in that department is. 
Semi-finished steel is likewise in moderate request, but the malle- 
able iron trade is pretty active, and likely to remain in a good 
condition for some months to come. For bars a brisk inquiry was 
felt. Girders and hoops are a trifle neglected, and heavy plates 
and sheets are in limited request generally; for the last- 
named article inquiry has been improving here and there, 
as compared with = weeks, and the mills are looking 
forward to being in better employment shortly. The wire mills 
hitherto have been well and remuneratively occupied, but quite 
recently a falling off in demand could be noticed. The pipe 
foundries, boilermaking, and machine building establishments 
remain irregularly and rather poorly occupied. 

There has been a fair business doing in raw and in manufactured 
iron in Silesia. Ironmasters complain of the keen competition of 
the Rhenish- Westphalian ironworks, that have been pretty success- 
ful in July, the office for sales of the United Silesian works having 
sold but 5000 t. malleable iron in July of present year, while 
15,000 t. were expected to be sold. Crude iron is in quiet demand ; 
in scrap iron offers increase, and a slight weakness has consequently 
been noticed in that article. There is still a good deal of anima- 
tion perceptible in the girder trade; also sheets sell fairly well, 
plates being generally but weakly called for, only here and there 
boiler and construction plates have been in strong request. 

In the coal trade of ear ponte ye dulness predominates. 
At several pits long rows of wagons filled with coal and coke are 
reported to be standing ready, but consumption continues 
extremely limited, and the working hours are still being reduced 
at many pits. 

The drought, and consequent low water, have been seriously 
influencing the Silesian coal industry. Dealers have been putting 
in large supplies during the past few weeks, and they are likely 
further to increase their stocks, as summer quotations will end 
with the last weeks in August. For industrial purposes pretty 
large quantities of coal and coke have been bought ; but export 
in coal is exceedingly quiet, and for house fuel a very moderate 
demand only comes in. 

The amit for pig iron was quiet but firm last week in 
Austria-Hungary, and for malleable iron a moderately good inquiry 
was reported to be coming forward. Here, too, as in many dis- 
tricts, the drought has caused the shops and factories that are 
dependent upon water power to restrict or even entirely stop 
operations. Prices for raw and for finished iron have not changed 
against previous weeks, Witkowitz white forge pig sells at 90 to 
on crowns ; Bosnian charcoal pig iron, 92 to 94 crowns ; Corinthian 
spiegeleisen 120 to 125 crowns ; Styrian bars, 210 to 220 crowns; 
tank plates, 250 to 260 crowns ; boiler plates, 290 to 300 crowns; 
galvanised sheets, 440 crowns ; girders, 215 crowns, all per ton 
free Vienna. ~ Tin sheets cost 56 crowns per box. 

The Hungarian Government ironworks are said to have bought 
a German patent for the manufacture of seamless tubes, very much 
like the Mannesman system, only the costs of production would 
be lower. Further details are expected to be published shortly. 
Gas coal has been more strongly inquired for during the week in 
Austria-Hungary, and prospects generally seem to be brightening, 
as the sugar mills come forward freely with their orders, 

Very unfavourable accounts only can be given of the Bohemian 
brown coal trade, shipments aptige ny from week to week ; in 
July of present year deliveries on the Saxon State Railways were 
653 t. less than in the same month last year. The decrease 
in the consumption of brown coal, caused by the stoppage of the 
Elbe traffic, has been the means of improving the business in 
briquettes, no less than 12,160 t. having been delivered in July 
of present year, against 9480 t, in the corresponding month last 
year, 





Belgian ironmasters are complaining less of the amount of work 
obtainable than of the condition of prices, which has been showing 











weakness in many districts, Consumption of coal in Belgium is 
about equal to production, but the tone of them arket is, 
nevertheless, dull, House coal, especially, shows weakness in 
demand and price, 

With regard to the French iron and steel industry, almost the best 
thatcan be said isthat makers and manufacturers have not been losing 
eye and that they continue to look forward to an improvement, 

he majority of the works are satisfactorily occupied, but there 
are also many that can only keep up a very moderate activity, 

The condition of the French Peg market continues the reverse 
of brisk. Even in the Centre the demand for engine fuel 
decreased last week, and a slightly easier tone was here and there 
felt in quotations, 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, August 1sth, 


THE development of the striking spirit just at this time is one of 
the discouraging features of midsummer. In this city a serious 
strike exists among the building trades, |The textile workers, the 
meat packers, and other trades are idle, and industrial unrest 
seems to be spreading. Conferences are contemplated, when 
adjustments wil be again attempted. With the pending settle- 
ment of labour troubles at some Alabama furnaces production wil] 
begin. Quite anumber of Northern furnaces have sold iron for 
delivery during the rest of the year, some contracts running up to 
next April, but the purchasers have been assured against any 
decline below present prices. 

Exports of copper during the past week, 3303 tons; since 
August Ist, 8246 tons ; estimated shipments for August, 20,000 
tons; exports for July, 19,490 tons; estimated stocks held 
by large domestic consumers, 35,000 tons ; imports of copper in 
ingots since August Ist, 1543 tons; ore, 12,596 tons. At present 
electrolytic is weaker than Lake or casting grades. 

Arrivals of pig tin since August Ist, 1655 tons. Receipts of 
spelter at St. Louis last week, 42,665 slabs ; since January Ist, 
1,834,620, against 1,304,745 slabs same time last year. Shipments 
since January Ist, 1,740,735 slabs, against 1,557,606 same time last 


year. 
’ Arrivals of lead at this city since August Ist, 3716 tons; 
exports since July Ist, 2815 tons. Receipts of lead at St. Louis 
last week, 47,090 pigs ; since January Ist, 1,332,470 pigs, against 
1,598,805 pigs same time last year. Shipments since January Ist, 
810,145 pigs ; same time last year, 1,338,421 pigs. 

Stocks of copper in producers’ hands are about equal to the 
supply at the first of the year, and are in two or three hands. Lake 
is held at 128 ; electrolytic, 12-45 ; castings, 12-50. The payment 
of 50 cents a share dividends by the Parrot Silver and Copper 
Company, the first dividend since January, 1902, emphasises the 
improvement which is taking place. This is one of the largest 
producing concerns in the United States. ; 

The general tone of the market is flat, and prices generally are 
weak, The vast accumulation of idle money represents the 
sluggish trade and industrial conditions. No pronounced revival 
is visible, but very high iron and steel authorities look for an 
extraordinary revival next year, and manufacturers will by that 
time be in position to meet any probable demand, For months 


past purchases have been below normal requirements. This fact 
will bear upon future needs. A pronounced reduction in crude 
steel appears to be an absolute necessity for a revival. The 


control of producers over prices is not as secure as a few months 
ago, and new production is coming along. 








THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 

STEAM coal market is very quiet, with a downward tendency in 
prices. House coal a fair demand considering the season ; price 
unchanged. The quantity of coal shipped for the week ending 20th 
was 89,803 tons—foreign, 66,335 tons; coastwise, 23,468 tons. 
Imports for week ending 23rd were:—Iron ore, 9780 tons; 
bars,1323 tons; pig iron, 2525 tons; scrap, 217 tons; pitwood, 
3950 loads ; deals, 907 loads, 

Coal:—Best steam, 12s, 6d. to 12s. 9d.; seconds, Ils, to 
lls. 6d.; house coal, best, 15s.; dock screenings, 9s.; colliery, 
small, 6s. 9d. to 7s.; smiths’ coal, 6s. to 6s. 6d. Pig iron: Scotch 
warrants, 51s. 9d. Middlesbrough No. 3, 42s. 104d.; Middles- 
brough hematite, 52s. 5d. Iron ore: Rubio, 13s. 6d. to 18s, 9d.; 
Tafna, 14s. 6d. Steel: Rails, heavy sections, £4 10s. to £4 12s.6d.; 
light do., £5 10s, to £5 12s., f.o.b.; Bessemer steel tin-plate 
bars, £4 5s.; Siemens steel tin-plate bars, £4 7s. 6d. All delivered 
in the district, cash. Tin-plates: Bessemer steel, coke, 11s. 104d. 
to 12s.; Siemens, coke finish, 12s. to 125, 3d. Pitwood, 18s. to 
18s, 3d. London Exchange telegrams: Copper, £57 to 
£57 7s. 6d.; Straits tin, £121 10s. to £121 12s, 6d. Freights: No 
improvement in rates, 


us, 








TRADE AND BUSINESS ANNOUNCEMENTS. 


THE Cyclops Steel and Iron Works, Sheffield, inform us that 
their London office address is now 9, Victoria-street. 

THE United Engineering Company, Limited, is removing from 
28, Budge-row, Cannon-street, to more commodious premises at 
No. 4, Cullum-street, Fenchurch-street, London, E.C. 

Messrs, FLEMING AND FgrGusON, Limited, shipbuilders and 
engineers, Paisley, have opened offices at 9, Fenchurch-avenue, and 
have appointed Mr, George Anderson as their London repre- 
sentative. 

WE understand that Mr. R. M. Campbell, M.J.M.E., A.M.I.E.E., 
has been appointed works manager to the firm of Messrs. C. 5. 
Rolls and Co., of Lillie Hall, Earl’s Court, and 28, Brook-street, 
Bond-street, London, W. 











AN association has been formed, to be known as the 
British Weights and Measures Association, having for its objects 
the defence, standardising, and simplifying of British weights and 
measures, The association will oppose the enforcement of the 
metric as a British standard, and it proposes eventually to introduce 
simplified and scientifically vahibos weights and measures based 
upon the existing British measures. Mr. George Moores, of 
Manchester, has been appointed secretary, and offices have been 
taken at 25, Victoria-street, Westminster. 


ConTRraActs.—The London and South-Western Railway Company 
has recently ordered one of the Simms Manufacturing Company, 
Limited’s, standard 6 horse-power motor railway inspection cars. 
—The Secretary of State for India has ordered one 15 brake horse- 
power Diesel engine for the Public Works Department, Madras. 
Messrs. Graham, Morton and Co., of Leeds, have received a 
contract for the supply and erection of coke elevating, con- 
veying, and storing plant, for water-tube boilers, and water gas 
lant for the gasworks of the corporation of Edinburgh and 
ith.—Messrs, Beyer, Peacock and Co., Limited, have secured 
an order for six large twelve-wheeled tank engines for Buenos 
Ayres Western Railroad,—_W. T. Glover and Co., Limited, 
Manchester, have received a large contract in connection with 
electric light and power cables for the Johannesburg municipality, 
amounting to over £100,000. It includes the supply and laying of 
their Diatrine paper insulated lead-covered, and Diatrine ae 
leadless, also vuleanised rubber, cables ; together with joint boxes 





and accessories, 
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AUSTRALIAN NOTES. 
(From our own Correspondent.) 

On Friday, July 8th, the Lord Mayor of Sydney 
otticially started the machinery in connection with 
the electric lighting scheme of Sydney, which has 
been carried out by the City Council. It is the 
intention to light up the [gone 67 streets in the 
city with electricity, and to supply light and power 
to private cc s. The just completed 
was devised by Messrs, Preece and Cardew, and 
the erection of the works and machinery has been 
done under the personal supervision of the firm’s 
engineer, Mr. T, Rooke. After letting the con- 
tracts for the work, the demand for light and 
power from private consumers was found to be so 
great that it was considered necessary to order 
further plant. The original tenders were let as 
follows :—Electrical machinery, boilers, &c., from 
Messrs. Dick, Kerr and Co., London, £49,072 ; 
the cables from Messrs. W. T. Henley, of London, 
£39,949 ; the buildings, steel structural work, and 
the sub-stations were let to local contractors, 
making in all — including £42,000 for land — 
£183,000. Another contract has since been let 
to Messrs. Dick, Kerr and Co, for additional 
machinery amounting to £23,000. The present 
power is equivalent to the lighting of 343 are and 
50,000 eight candle-power lamps. 

Considerable improvement is shown in the 
working of the Tasmanian railways for the year 
ending December last. The gross revenue has 
improved to the extent of £14,472, while the 
working expenses have decreased by £6937. This 
result shows a net return on capital of 2-09 per 
cent., the highest result yet achieved by these 
railways. 

Since the transfer of Mr. Hudson to the 
Victorian railways the management of the 
Tasmanian lines has been in the hands of Mr. 
J. M. M’Cormick. During the past year six new 
lavatory carriages, lit by electricity, have been 
eompleted in the workshops. Upwards of fifty 
new trucks have also been built, and forty-five 
14-ton steel wagons are underconstruction, The 
cost of construction and equipment now stands at 
£3,883,729 for 461? miles of line open. Revenue 
£247,683, and expenditure £166,355, leaving a net 
profiton working of £81,328, Train miles run 
were 931,716, passenger journeys 814,483, and 
goods and mineral traffic 418,701 tons. 

From the tenor of the Prime Minister's address, 
it appears to be the intention of the Government, 
if returned at the next elections, to place the 
order for the locomotives required for the New 
South Wales railways in the railway workshops, 
instead of offering it to a private firm. 











CATALOGUES. 


Royce, Limited, Manchester.—A catalogue 
describing their latest machines, also giving tables 
giving the outputs and speeds of the different 
sizes of machines at various voltages, 

JAMES SIMPSON AND Co., Limited, Grosvenor- 
road, London. A history of the Coolgardie water 
supply scheme.—The book is well illustrated, and 
gives a good account of the technical details of the 
undertaking. 

WOLSELEY TooL AND Motor Car Company, 
Limited, Birmingham.—A pamphlet has been 
issued by this company relating to its light car, 
which has met with considerable success. Our 
readers have already been made acquainted with 
the most prominent features of this vehicle. 

DERMATINE COMPANY, Limited, 95, Neate- 
street, Camberwell, London,—This firm has pub- 
lished a new price list of Dermatine valves, which 
contains an article on pumping and condenser 
plant. This supplies information on the best 
form of lift, guard, and grating for pump valves. 

W. H. BaiLey anp Co., Limited, Salford, 
have sent an exceptionally well got-up catalogue 
describing their air compressors and vacuum 
pumps, which they are now making under the 
Kister patent. From the tables given it will be 
seen that the results obtained by these machines 
are exceptionally good. 

ENGINEERING COMPANY OF AMERICA, 74, Broad- 
way, New York. Pamphlet dealing with concrete 
construction. We learn from this that the United 
States Government is using concrete in enor- 
mous quantities for all sorts of purposes. In 
the reconstruction of the fortifications around 
New York harbour during the last few years 
concrete has been used to the practical ex- 
clusion of all other materials. The 13in. guns 
which guard the city are mounted on concrete 
foundations, and are protected from hostile pro- 
jectiles by the same material. 

J. ANDO. G. Prerson, Limited, Paris.—A cata- 
logue containing a description of their gas plants, 
worked with small coke under lin. Tests have 
been made by the Société Technique de 1’Indus- 
trie du Gaz en France, and very good results have 
been obtained. The respective values of coal and 
coke gas were found to be as follows :—Gas formed 
from 1 kilo. of solid material, 5-325 coke gas and 
6-380 coal gas; heat given off by the combustion 
of gas produced by 1 kilo, is 4-280 from coke gas, 
and 5-075 from coal gas ; calorific value is 6-400 
and 7-500, and the efficiency of the two are as 1 
is to -8393. The quality of the gas was found to 
be nearly regular, only varying from two per cent. 
above or below 1150 calories per cubic metre. 











LAUNCHES AND TRIAL TRIPS. 
PARTHENON, single-deck steamer ; built by, R. 
Craggs and Sons, Middlesbrough ; to the order 
of, Stathatos Brothers, Braila ; engines, triple- 
expansion, 23in., 39in., and 65in. by 42in. stroke, 
pressure 180]b,; constructed by, Richardsons, 
Westgarth and Co., Limited ; speed attained, 
114 knots on measured mile. 

GosrorTH, steel screw steamer; built by, 
Messrs, Wood, Skinner and Co., Limited ; to the 
order of, the Burnett Steamship Company, 
Limited, Newcastle ; to carry, 1800 tons dead- 
weight ; engines, Speie expansion surface-con- 
densing ;, constructed by, North-Eastern Marin 
Engineering Company ; a mean speed of over 
104 knots was attained ; trial trip, August 22nd, 





THE PATENT JOURNAL. 


Condensed from “The Illustrated Oficial Jowrnal 
of Patents.” 


Application for Letters Patent. 


4@7 When inventions have been “‘ communicated ” the 
name and address of the communicating party are 
printed in italics, 


11th August, 1904. 


17,451. Instrument for Ty1na the Esps of, Yary, T. 
Wright, Manchester. 

17,452. ComBInkD CoaLsaver and Taivet, F. A. Bird, 
Birmingham. 

17,458. Gas-LicaTING Apparatus, E. Worringen, 
Cologne, Germany. 

17.454. MuLti-cotour Pristine, F. H. Mowbray, W. 
Black, and R. Warriner, London. 

17,455. INCANDESCENT Gas Burners, H. Tee, Liver- 


pool. 

17,456. Prgumatic Tires for Bicycizs, J. W. Johnston, 
Glasgow. 

17,457. Mono Rariways, J. H. Alexander, Glasgow. 

17,458. Tires for Moron Cark Wu s, 8. Duffield, 
Glasgow. 

17,459. Reversinc Gear for Moror Cars, E. G. 
Normanville, A. Preen, and H. J. Lee, Birming- 


a. 

17,460. Carmnrys for INCANDRECENT Burners, W. Heys, 
Manchester. 

17,461. Horsesuosgs, H. T. Lovell, Halifax. 

17,462. Cams for Printinc Macuines, W. Pickup ard 
W. Know‘es, Manchester. 

17,463. Fue. Economiser, G. F, Elliott, Hull. 

17,464. INCANDESCENT Gas Burners, L. 8. Liebermann, 
London. 

17,465. Apparatus for Fitino Carps, W. H. ard B. H. 
Jones, Wolverhampton. 

17,466. WEARING ApPaREL, A. J. Hebblethwaite, Brad- 
ford, Yorks. 

17,467. Fexpers for Printinc MacuinERy, G. Holding, 
Bradford. 

17,468. Cugeck Actions for Pianorortes, G. Craig, 
Walthamstow, Essex. 

17,469. ALTERNATE CURRENT Morors, 8. P. Thomson, 
London. 

17,470, Prorec Tor for VENETIAN BLINDs, J. F. Hitch- 
cock, London. 

17.471. Lenses, W. H. Duncan and W. Heald, 
London. 

17.472. PrReveNTING TAMPERING with Borries, L. J. 
Martin, Clacton-on-Sea. 

17,473. Hincks of PuorocrapH Frames, T. Wilcox, 
Birmiogham. 

17,474. Direct-actinGc ExpLosivg ENGINE, T. M. Pardhy, 
Manchester. 

17,475. Revotvisa Harrow, H. Lees, Irby, near 
Birkenhead. 

17 476. Tapprne Davicr for Barrgts, K. D. Knowles 
and H. Sidebottom, Manchester. 

17,477. 8: pHon, K. D, Knowles and H. Sidebottom, 
Manchester. 

17,478. Execrric Licur Fitrines, J. 
London. 

17.479. INTERCHANGEABLE CapineT, R. H. Burgogne, 
Fife, N.B. 

17,480. Umpracta Stanp, E. J. Burtt and R. Lane, 
Gloster. 

17,481. Gotp Mituino, M. Monroe, London. 

17,482. APPLYING Hoops to Casxs, E. C. Thorschmidt, 

mdon. 

17,483. Recarvixe System for Wrre_ess CommoUnica- 
tions, W. Harrison, London. 

17,484. Receiving System for WiRELEss ComMMUNICA- 
tions, W. Harrison, London. 

17,485. Manuracture of Facine Pieces, T. Quadri, 

ndon. 

17,486. AvuTOMATICAL CaLcuLaTor, H. L. Rothstein, 
Aix-en-Provence. France. 

17,487. Cuatrs of Rattway Lings, H. W. Bolsover, 
Stockton-on-Tees. 

17,488. Covers for Cooxrine Urensizs, F. 8. Reynolds, 

ndon. 

17,489. Looms for Sprswine Viscosr, F. W. Howorth — 
(Société Francaise de la Viscose, France 

17,490. Brvocu.ars, G. P. Fournier, London. 

17,491. Cappep BotrLe Opengr, C. Cady. London. 

17.492. Printirxc Macuines, W. T. Whiteman.—(J. 
White, United States.) 

17,498. TransMitrerR for ELectric TeLecRapns, M. G. 
Potiewski, London. 

17,494. SusMaRiNEs, C. W. Fife, London. 

17,495. Apparatus for Opgninc Fan icuts, A. W. 
Adams, London. 

17,496. Stretcaine CLoTH on BILLiaRv TaBies, A. M. 
Bubert-Brierre, London. 

17,497. Manuractore of Peat Fort, J. B. Bessey, 
London. 

17.498. SELF-PROPELLED VEHICLES, F. C. Wiuby, 
London. 

17,499. CaLcuLatine Scaes, R. C. Smith, London. 

17,500. Corron Gin Rouigrs, R. Entwistle, Man- 
chester. 

7 501. ‘*Cow-catcuEers” for Evectric Cars, W. T. 
Eastwood, London. 

17,502. SpgED Gears for Motor Cars, K. 8. Murray, 
London. 

17,588. Exvastic Fiurp Torsines, The Warwick 
Machinery Company, Limited.—{ The General Electric 
Company, United States.) 

17,504 Apparatus foc Dryrna Macaroni, I. P. fu 
Giulio and P. Bossalini, London. 

17,505. Sappies, J. W. Richards, London. 

17,506. Wrencugs, J. E. Taylor, London. 

17,507. NON-REFILLABLE Botries, H. Tolke, London. 

17,508. ALanM Goncs for Motor VEHICLES, F. R. Simms, 
London. 

17,509. Motor Veniciss. F. R. Simms, London. 

17,510. Spgep Gear for Motor VgHIcLEs, F. R. Simms, 
London. 

17,511. INTERNAL ComBusTIon Enatnes, F. R. Simms, 
London, 

17,512. INTERNAL ComBusTION ENGINEs, F. R. Simms, 
London. 

17,5 3. AUTOMATIC MaTcH-IGNITING Device, R. Gonell, 
London. ¥ 

17,514. Borer Furnaces, A. J. Boult.—(S. 7. Bleyer, 
Germany.) 

17,515. Water Motors, B. M. Fletcher, London. 

17,516. Cottars, H. L. Alkus, C. A. Sinclair, and W. 
T. Krigbaum, London. 

17,517. PLangs, A. Lykoi, London. 

17,518. VenicLE Wuerts, A. W. Prentice and A 
Shiels, London. 

17,519. Buock-mouLpIneG Devices, J. A. Ferguson, 
London. 

17,520. Movtp1ne Biocks of Piastic MATERIAL, J. A. 
Ferguson and G. H. Denton, London. 

17,521. TREATMENT of Poor Orgs, J. Swinburne and 
G. Rudorf, London. 

17,522, Packina Materiats, A. J. Boult.—(E. A. J. 
Hassemner, Germany.) 

17,528. CONTINUOUS-CURRENT Motors, F. M. Lewis, 

mdon. 

17,524. MrLirary RANGE-FINDER, E. Schmalz, London. 

17,525. Cash Reoisters, The National Cash Register 
Company, Limited —(Thke National Cash Register 
Company, United States.) 

17,526. RurBER TrrEs for WHEELS, W. Wood, London. 

17,527. DyNaAMO-ELECTRIC MacHings, Siemens Bros. 
and Co., Limited, and H. Berry, London. 

17,528. REGISTERING PHysicaL Processgs, Siemens 
Bros, ind Co., Limited.—(The Siemens and Halske 
Actiengesellachajt, Germany.) 

17,529. Hats, A. W. Long, London. 

17,530. CrrcuLar Looms, R. E. Evenden and G. W. 
Butt, London. 

17,581. Harrows, C. Lindquist, London. 

17,582. Evectric Fitters, F. B. Hinkson and 8. H. 
Hey, London. 


Marsden, 





a7 Se BortLe-FILLinc Apparatus, E. Hoffmann, 

mdon. 

17,5384, MecuantcaL Ear f.r TRoLLEy Wires, T. E. R 
yt as London. 

17 $35, Ecoxomic Tramway Awncuor, J. W. Pullard, 
Leeds. 

17,536. Fornaces, D. R. Steele, Liverpool. 


12th Auguat, 1904. 


17,537. ReoisteRING Apparatus for CoLiiery usz, 8. 
Webb, Birmingham. 

17,538. CatenpaR, H. Synyer and C. J. Beddoes, Bir- 
mingham. 

17,539. TugaTre Seats, W. B. Robinson and H. Salis- 
bury, Preston. 

17,540. Supmarine Boat, T. R. Walls and J. Brown, 
Liverpool. 

17,541. Taste for Domestic Purposts, J. W. Rhodes, 
Spalding. 

17,542. Co_p Storace Ces, H. and W. P. Méighan, 

lasgow. 

17,543. Com Friction Cictca, W. H. Lindsay and H. 
R. Couper, Bristol. 

17,544. Corrs, F. Prestwich, Lytham. 

17,545. TRANSFERRING Desions on to Merat, H. Roth- 
well, Liverpool. 

17,546. Wixpows, M. Bachner, Liverpool. 

17,547. VaPorRIsER for O11. Lamps, J. F. Schnell, Man- 
chester. 

17,548. Banp Brakes for Cycies, C. P. Horton, Bir- 
mingham. 

17,549. New Pump, W. Hinks and E. A. Grosvenor, 
Birmingham. 

17,550. DouBLE-BoBBIN Sewinc Macuiyz, J. Dickinson, 
Black pool. 

17,551. Apearatts for HaNoine CLorues, L. 8. Webb, 
Scarborough. 

17,552. Cuttinc Macuings, L. 8. Webb. Scarborough. 

17,553. Etectric Dynamos, E. E. Kelsey, Lingfield, 
Surrey. 

17,554. Stoppers for Borris, C. and 8. M. Buchan, 
Edinburgh. 

17,555. ManuracturE of Gotr Batis, J. Macneil, 
Glasgow. 

17,556. TREATMENT of Frprovus Materiat, W. Cuttill 
and R. Ancrew, Manchester. 

17,557. Sor Winpow Fritines, G. T. Piggott and A. 
H. Adcock, Birmingham. 

17,558. Direct-actinc Steam Enoings, J. R. Frikart, 
Manchester. 

17,559. Device for HotpiInc UmBrg.tas, E. Nootbaar, 
Germany. 

i Goops ATTracHMENT for Cycizs, C. Harrison, 

rewe. 

17.661. Propuction of Zinc Suavine from Sueer 
Zuxc, Fraser and Chalmers, Limited.—(W. K. Betty, 
Transvaal.) 

17,562. Printinc Te_ecrapss, J. D. White, London. 

17,568. GrinpInc Mitts for Cray, J. 8. Wilkes, 
London. 

17,564. ANCHORING Tramway Raizs, W. E. Kenway, 
London. 

17,565. Wrepinc Spups, J. A. Buchan, London. 

17,566. SzparRaTinG Dust from Cuarr, 8. K. Green, 
London. 

17,567. Couptincs from Rartway VEHICLES, Fried. 
Krupp Aktiengesellschaft, London. 

17,568. Macuine for Grinpine Toots, A. Cazeneuve, 
London. 

17,569. SuBMARINE CraFt, G. Nicot, London. 

17,570. Gas Propvucers, M. Wiliams, London. 

17,57t. PortaBLe Bases, W. Brock, London. 

17,572. Mancracturg of Corus, G., R., R. H., and 
C. J. Glanfield, and W. J. Thomas, London. 

17,573. TackLE for LoweRinG Sacks, J. G. Witcombe, 
London. 

17.574. SpEED-cHANGING GEAR, A. Hackblock and W. 
H. Scotton, London. 

17,575. TYPEWRITING A. Gruni.ld, 
London. 

17,576. Inontnc Macuiygs, R. G. Whitaker, London. 

17,577. CLEANING SHEEP-DIPPING Batus, R. Lewin, 
London. 

17,578. Piue Cocks, M. Barr, P. J. C. Day, and Steam 
Fittings Company, Limited, London. 

17,579. SussTiTcvTE for INDIA-RUBBER, H. Tiehsen, 
London 

17,580. MetHop of TrEeaTING Coa., W. J. Patterson, 
London. 

17,581. Swo-spgep Gear for Cycies, H. F. Maynes, 
London. 

17,582. Luxx for Skip Pans, E. Eade, London. 

17,583. Dryinc Framks for SHRINKABLE CLOTHING, T. 
C. Stewart, London. 

17,584. INCANDESCENT Gas Lamps, J. and G. Keith, 
London. 

17,585. TaRottL® VALVE MecHuanicm, H. H. Lake — 
(The Ingersoll Sergeant Dritl Company, United States.) 

17,586. Mautuets, J. Donkin, London. 

17,587. Rotts for WooL-DRAWING PurRPosgEs, W. B. 
Jefferson, London. 

17,588. Two-sPEED GEaR fcr Cycies, C. 8. Thompson 
and H. F. Maynes, London. 

17,589. ANTHRAQUINONE Derivatives, H. E. Newton. 
—(The Farbenjabriken vormals Friedrich Bayer and 
Co., Germany.) 

17,590. Manvuracture of Dvrsturrs, H. E. Newton. 
—(The Farbenfubriken vormals Friedrich Beyer and 
Co., Germany ) 

17,591. Cizantne Sca.e from MerAt, J. E. Mathewson, 
London. 

17,592. Process for Propuctnc Corks CoatTep with 
Pararrin, J. W. Mackenzie.—( Hamburger Maschinen- 
bauanstalt G. mw. b. H., C. F. Gabel, Germany.) 

17,598. Two-sPgEED Gear for CyciEs, H. F. Maynes, 


APPARATUS, 


ndcn. 
17,594. Courtine Device for Bortnc Toots, W. Hoos, 


ndon. 

17,595. Benps for ELectric Conpvurts, Conduits and 
Fittings, Limited, D. M. Kdwards,and E A. Brown, 
Lendon. 

17,596. INTERNAL ComBusTION Enoings, H. Edmunds. 
—(A. Hayes, United States.) 

17,597. INTgRNaL ComBusTion Enaings, H. Edmunds. 
—(A. Hayes, United States.) 

17,598. FisH-Hooks, L. Tampier, London. 

17,599. INTERNAL ComBusTION Enoings, N. F. Holder, 
London. 

17,600. Retays, M. Baumer, London. 

17,601. ALTERNATING-CURRENT Macuines, A. P. Zani 
and D. Kerr and Co., Limited, London. 

17,602. Procgss or CuTTING VENEERS, G. S. Mayhew, 
London. 

17,603. FirEPRooF Paster SxiaB for BurLpine Pur- 
poss, G. 8. Mayhew, London. 

17,604. AMUSEMENT APPaRaTUs, G. C. Dymond.—(J. H. 
Maguire and T. J. Ryan, United States.) 

17,605. INsuLaTING ELxEcTRIc CaBLEs, G. E. Heyl-Dia, 
Liverpoo! 

a ore: InstePp Suppoxts, J. W. Arrowsmith, Liver- 


17,607. ANTISEFTIC CompPcsiTions, H. Endemann, 
ndon. 
17,608. MacHINE for FoLp1ING SERVIETTES, E. L. Collon, 


ndon. 
17,609. Courting BrveLtLep TeeETH, L. Boisard, 
London. 
17,610. PicmMENT 
Schmidt, London. 
17,611. Etectric ImiraTion CanDLEs, Drake and Gor- 
ham, Limited, B. M. Drake, and J. M. Gorham, 


PHOTOGRAPHIC PRocEssEs, H. 


London. 
17,612, RatLway Sianatiine, J. P. O'’Donnell.—(C. 
Hansel, United Ssates.) 
17,613. Huss for Matai Wu s, L. Zamboni, London. 
17,614. PuLtrys, L. Zamboni, London. 
17,615. Covers for Sgats, A. G. O’Brien, London. 


13th August, 1904. 
17,616. Cort Friction Ciotcn, W. H. Lindsay and H. 
R Couper, Bristol. 
17,617. ELastic Cort Friction Ciutcn, W. H. Lindsay 
and H. R. Couper, Bristol. 





17,618. ACCELERATING a CorRENT of Water, H. W. 
Verdon, London. 

17,619. Gus Mountines, W. Beardmore and Co., 
Limited and A. Bremburg, Glasgow. 

17,620. Trottey Poxgs, J. Bennett and H. G, Cromp- 
ton, Penwortham, near Preston, Lancs. 

17,621. ELtectric Arc Lamps, Veritys, Limited, and 
F. 8. Worsley, Birmingham 

17,622. Doors of VessEis, G. P. Campbell, Liverp ol. 

17,623, Provens for Cetery Trencues, W. Blundell, 
Manchester. 

17,624. Manuracture of SoLpERING Pasts, M. Leiscl 
and R. Kiipper, London. 

17,625. Ficrer for Mixep Liguips, H. G. Small and The 
Frictionless Engine Packing Company, Limited, 
Manchester. 

17,626. Eco Keeper, T. Stopher, London. 

17,627. RecuLatine Ecxectric Licart, P. C. de Azenedo, 


ndon. 
17,628 Tires of Roap VenicLe WuexE.s, J. F. Barlow 


mdon. 

17,629. Securtnc Hoor Paps to Horsxsnogs, B. P 
Gray, Birmingham. 

17,630. METALLIC ALLoys, F. B. Lark, London. 

17,631. DgLIveRING Newspapers, W. H. Holderness, 
Manchester. 

17,632. OpgRaTING Tramway Ponts, N. Norris, Men- 
chester. 

17,633. Automatic BrékeEs for Bicycvxs, J. H. Rac, 
Edinburgh. 

17,634. Wispow FastEninos, T. H. Neale, West Brcom- 
wich, Staffs. 

17,635. IMPROVED MANDOLIN, H. A. Fischer, Berlin W., 
German 


y. 

17,636. ATTACHING TWINE to Paper Pies, KE. Haan, 
ndon. 

17,687. SHom Nartinc Macuuvygs, A. F. Preston, Not- 
tingham. 


17,638. Foot Piatss, G. G. London, London. 

17,689. Exxcrrotytic CEeLtts, W. Thomsen, Man- 
chester. 

17,640. Sprxnino Tops, E. Friz, Londen. 

17,642. Postat Wrappers, J. F. Bennet, London. 

17,643. SELF-actinc Mo.gs, W. Broughton, London. 

17,644. Sewine Macuines, A. H. Yorke and W. Isher- 
wood, London. 

17,645. Tootn Brusx, G. C. Stenningsand W. Murray, 


on. 
17,646. Sarety Dcors for Lirts, A. J. Boult.—(M. 
Ellern-Lichmann, Germany.) 
17,647. Pips Joints, J. Libert, London. 
17,648. Devick for OpgNInc Boxgs, P. and G. Carde, 


mdon. 

17 649. Cases, I. S. McDougall and I. McDougall, jun , 
London. 

17,650. ELgecrrotytic Rectirier, M. Biittner. London. 

17,651. Propucinc NoN-ALCoHOLIC Drink, H. Linzel 
and C. Bischoff, London. 

17,652. Spacinc MecuanisM of TYPEWRITERS, Wanderer 
Fahrradwerke vorm. Winklhofer and Jaenicke Act.- 
Ges., London. 

17,658. PLatEN Roiiger for TYPEWRITING MACHINES, 
Wanderer Fahrradwerke vorm. Wiuklhofer and 
Jaenicke Act.-Ges., London. 

17,654. Paper Guipgs for TyPRwRITING MACHINES, 
Wanderer Fahrradwerke vorm. WinkJhofer and 
Jaenicke Act.-Ges., London. 

17,655. Dip Rops, 8. C. Goodman,‘London. 

17,656. RecepracLe for ExpiosivE Liquips, P. Miiller 
and F. Wommelsdorf, London. 

17,657. Bapy Soorsers or Pacirrers, L. Woolf, 


mdon. 

17,658. TricczER Mgcuanism for Guns, C. D. Abel.— 
(Rheinische Metalwaren and Maschinenfabrik, Ger- 
many.) 

17,659. APPLIANce for Hanorxc Curtains, H. Kiimper, 
London. 

17,660. Coatine Iron with other Metat, E. L. Davies 
and W. G. Clark, London. 

17,661. Coxtne Ovens, C. G. Redfern.—(Foctter and 
Co.. Act.-Ges., Germany ) 

yg ome for SzcunINe Doors, J. A. &chneppe, 
Lon 


on. 
17,€68. Motor Car Tires, W. Kneen, Londcn. 
17,664. CLutcH MgecuanisM, G. P. Gould and L. Wallet, 


London. 
17,665. Tops Expanpers, A. Baird and J. Slater, 
London. 
17,666. Tatkinc Macuines, W. N. Dennison, London. 
17,667. Fire E-capss, M. Fischer, London. 
17,668. Driving MgecHanism for Motors, E. Hoppe, 


mdon. 
17,669. Vatve for Pyeumatic Tires, F. f£alomon, 


mdon. 
17,670. ConpENnsinc Vapours from Biast TuRNACES, 
G. E. Heyl-Dia. Liverpool. 
17.671. FasTENINGs for Windows, F2S. Barrett, Liver- 
1. 


pool. 

17,672. Batreriss, G. C. Dymond.—(N. M. We tson and 
EB. &. Wheeler, United States.) 

17,678. Corkscrews, G. L. Kleiser, Lordon. 
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17,674. TeLEPHoNES, 8. J. Port, Birmingham. 

17,675. Protection for Execrric Rais, G. Senior, 
Sunderland. 

17,676. TREATMENT of Mertats, F. J. Clinch-Jones, 
Leamington. 

17,677. Fotpine Sroots, J. Field, sen., J. Field, jun., 
and J. Field, Quinton. near Birmingham. 

17.678. ConstrucTION of WaLLCoprne, W. H. H. Eaton, 
Stoke-on-Trent. 

17,679. BrnocuLars, T. Thorp, Whitefield, ncar Man- 
chester. 

17,60. Construction of ‘“‘Sure" Sirrers, 8. Jores, 
Stoke-on-Trent. 

17,681. VeHIcLE WHEELS, E. I. Shingler, Mcseley, near 
Birmingham. 

17,682. Couptinas for RatLway VEHICLES, R. Rogerson, 
Liverpool. 

17,688. Improvep Hoss Covuriines, R. Regerson, 
Liverpool. 

17,684. BARREL TILTER and Sranp, T. 
Leicester. 

17,685. OPERATING TRAMWAY Pornts, T. Sullivan, Man- 
chester. 

17,886. ACTUATING Tramway Poryts, 8. R. Dumughn, 

verpool. 

17,687. Maturine Sprrits, J. Bradin and R. Eaines, 
Glasgow. 

17,688. Brusnes, A. Layland, London. 

17,689. DeTacHaBLe Rims for Pneumatic Trees, F. 
Trigger, London. 

17,690. TREATING BorLER FeEp Water, W. Bramley, 
Middlesbrough. 

17,691. Fespinc Apparatus for RotieR MILLs, J. 
Higginbottom, Liverpool. 

17,692. Proozss for PRESERVING Woop, J. Howden, 
London. 

17,698. Traps for Staircases, J. Totton, Belfast. 

17,694. Device for ApsorBING Ligump FaLtine from 
VessELs after Usk, H. Herfs-Baumeister, Bonn, 
Germany. 

17,695. PRintING Pootoorapss, F, J. Seaman, Hull. 

17,696. WEARING APPAREL, P. S. Wainwright, 
Sheffield. 

17,697. Hancine Soap Tipy for Batus, N. Joseph, 
London. 

17,698. SPEFD-INDICATING INSTRUMENT, C. E. Player, 
Penryn, Cornwall. : 

17,699. AGEING ORIENTAL CarpEts, A. Yardum, 
London. 

17,700. Woven Brarp Cotiar Ciots, G. L. Cullum, 


Spencer, 


ondon. 

17,701. Rotter for ALUMINIUM PressEs, J. W. Shackle. 
ton, London. 

17,702. No application for this number. 

17,708. SrLENcING Duvice for EXxPLosioN ENGINES, 
H. T. Logan, London. 

17,704. MEpat Cup, W. C. Lear, London. 

17,705. Vaporisgrs, The British Thomson-Houston 
Company, Limited.—(The General Electric Company, 
United States.) 
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17,706. Inprovep Puzzux, L. N. Jacob and A. Lewin, 
London. 


17,707. Oprarinine Zinc from SuLpHipss, T. J. Heskett, 


mdon. 
17,708. Exastic Tires for Venicigs, A. E. Terry, 
Birmingham. 
17,709. Fat Cuoprina Macurnyes, J. and W. J. Woolven, 
‘ortslade-by-Sea, Sussex. 
7,710. Borrte Wassinc Macartnes, W. E. Brown, 
London. 
17,711. Hyprautic Arr Compressor, W. 0. Webber, 
mdon. 
17,712. Gas Propucgrs, J. G. Nash, London. 
17,718. ComprneD SEPARATOR and Trizur CYLINDER, 
H. Sonnenschein, London. 
17,714. Device for Suspenpine Wrinpows, A. 8. Coronel, 


mdon. 
7 Non - REFILLABLE Borriges, R. O. Loyd, 
mdon. 
17,716. Miners’ Sarety Lamps, E. L. Davies, London. 
17,717. Evecrricat Switcues, C. J. Klein, London. 
17,718. Commercia. Repty Carps, W. Goodman, 


ndon. 
17,719. Rancs Finper for Guys, J. 8. Dumaresq, 


mdon. 
17,720. Dryine the Harr of the Heap, L. E. Swain, 
London. 
17,721. Fountatn Pens, F. C. Brown, London. 
17,722. Arntiric1aL Hanps, A. G n, London. 
17,723. Saeer Merar Siorrinc Macuings, E. von Jan, 


ndon. 

17,724. Apparatus for Makinc Togacco Ro ts, F. 
Salomon, London. 

17,725. Proputsion of Moror Venicues, G. W. Wardle, 


Li 1. 
17 726. Frsi Hooks, D. R. Downie and R. T. Hannay, 
17,727. Weir Srrrca Sewinc Macuines, F, Wever, 


verpool. 

17,728. Tractors for AGRICULTURAL PurposEs, E. A. 
Taine, London ’ 

17,729. Surps’ Procress Inpicators, T. Whittle, 
London. 

17,730. Wounp Merat Coatep Papsr Srries, G. Briiun- 
lein, London. 

17,731. Improvep SHoormnc Tarcsts, R. Riley, Bir- 
mingham. 
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17,732. Caanngt for Bacterta Bens, H. E. Holloway, 
Wolverhampton. 

17,733. Firtinc for Exvecrric Motors, G. Davis, 
London. 

17,734. CARRYING VgssELs with Acrps, G. Kerr, jun., 


‘0. 
17,735. Putverisinc Apparatus, E. C. Griffin, Boston, 
Massachusetts, United States. 
17,736. VULCANISING Trouser, W. Powell, Liverpool. 
17,737. Woop Puuteys, J. Stewart, Glasgow. 
17,738. SwirrcHBoarps, I. H. Parsons, Leicester. 
17,739. AxLe-nox, A. J. Smith, T. Thomas, and F. S. 
Richards, Cardiff, Glamorgan. 
17,740. Bopice, B. Hope, Wellingborough, Northamp- 
hi 


tonshire. 

17,741. ALTERNATING-CURRENT PowER TRANSMITTING 
Apparatus, W. Fairweather. —(Arnold Maynetic 
Clutch Company, United States ) 

17,742. Brakes for Vextcies, W. C. Morton, Richmond, 


—< 
17,748. TRays Provipep with Covers, C. C. Warning- 
ton, Sheffield. 
17,744. Device for Topacco Pipss, P. A. Wilman, 
Stockton-on-Tees. 
17,745. LampHoLe Covers, 8, H. Adams, Sandsend, 
hith 


17,746. LusricaTinc Bearines, W. A. Reid and T. Pug- 
son, Derby. ' 

17,747. Smarr Bgearrnes, 8S. Hursthouse, Nottingham. 

17,748. TROLLEY TURNERS, J. W. Bamber, Halifax. 

17,749. Iaprovep AERATED Waters, J. C. Richardson, 
London. 

17,750. Borris Stoprgrines, E. Bethel and G. Audley, 
Live: 1. 

17,751. Motor VEHICLE ATracuMENts, W. C. H. Scott, 
London. 

17,752. Evecrric Generators, R. Ainsworth and P. 
R. Jackson and Co., Limited, Manchester. e 

17,753. Ispoor Game of Cricket, T. Wright, North- 
ampton. 

17,754. Coat Cottars, H. Hoffmann, Glasgow. 

7,755. Proputsion of Bicyctes, T. J. Dean, Man- 
chester. 

17,756. Appinc Macuing, J. Inglis, Glasgow. 

757. Cartpren’s Carriaces, J. Harrop, Limited, 
and W. Harrop, Manchester. 

17,758. MoctrrusucLar Borers, J. A. Coulston and G. 
Donald, Blackpool, Lancs. 

17,759. IMPROVED VEHICLE T1REs, A. J. Boult.—(H. Lutz, 
Canada, 

17,760. LABELLING Macuings, J. A. Horne, London. 

17,761. NON-REFILLABLE Botries, C. Medley, London. 

17,762. Impact WakEL Motors, F. Prince and F, H. 

rady, Brighton. 

17,763. Lowgrinc Sarpes’ Boats, J. T. Schréder, 

ndon. 

17,764. RecuLatTinc Execrric Crrecuits, H. Hill, 
Byfieet, Surrey. 

17,765. AUTOMATICALLY-ACTUATED WEIGHING APPARA- 
Tus, Els} Magyar Autométer Tarsasag, S. Fieiner, 
add G. Ertner, London. 

17,766. SHozLtace Hoiper, G. Methner, Berlin, 8. 
Germany. 

17,767. Fountarn Pens, H. M. Mannheimer, St. Louis, 
Missouri, United States. 

17,768. Carriaces for Carryinc CaBLe Drums, E. A. 
Claremont and J. Stratton, London. 

17,769. Spr Carriacss for Motor Cyc iss, F. W. Gun- 
ton, London. 

17,770. Laset Hoipine Devices, T. T. Hora, London. 

17,771. AtTracuine LetreERs to Unirorss, W. W. Twigg, 
London. 

17,772. Frtrgrine Apparatvs, A. Forbes, London. 

17,773. Non-sktppinc Devices for Roap VEHICcLEs, F. 
C. Yeo, London. 

17,774, Vatves for Musica INstRUMENTS, H.R. Grice, 


mdon. 
17,775. Metuop of Rerrine Fax, G. 8. Hunter, L. J. 
Moser, and T. Burrows, London. 
17,776. ATtacHING Sipe Frames to Lamps, H. W. Han- 
well, Coventry. 
17,777. ArracuMEeNT to Lapres’ Hart-pins, W. H. 
Witham, London. 
17,778. Apparatus for Vapour Lamps, F. E. Mavrogor- 
dato, London. 
17,779. Sprrrr Levers, W. and W. Pickard, and A. 
Fielden, London. 
17,780. CarRRiaGEs for OVERHEAD Runways, R. Priest 
and W. Morrall, Birmingham. 
17,781. Cross-ROLLING TUBULAR Boprss, J. H. Nichol- 
son, London. 
17,782. ADVERTISING Siens, C. E. Squier, London. 
17,783. SpgED MecHanis, A. W. Prentice and A. Shiels, 
London. 
17,784. Evecrrotytic Ce.is, E. A. Ashcroft, London. 
17,785. Prgumatic Tires, W. Edmunds, London. 
17,786. DoPLicaTING TyPEWRITING, H. E. R. Bromley- 
Smith, London. 
17,787. Frxinc Hanpies of Brooms, E. Saddington, 
London. 
17,788. Bast CHAMBER SHRAPNEL SHELLS, Fried. Krupp 
Aktiengesellschaft, London. : 
17,789. Prorecrors for Pin Tickets, L. E. Hacherelle, 
Loudon. 
17,790. Pwgumatic Tires for Cycizes, J. A. White, 
London. 
HERMETICALLY-SEALED Jars, J. A. Kray, 
mdon. 
17,792. INCANDESCENT ELEcTRIC Lamps, J. M. Canello, 


ndon. 
17,793. Sarety Gear for Mine Sxrps, J. A. Garvin, 
ondon. 
17,794. SutpHuric Acip, H. H. Lake.—(Societd Anon- 
ima Ing. L. Vogel Per La Fabbricazione Di Concimi 
Chimici, Italy.) 





17,795, Fiuters, F. D. Marshall, London. 

17,796. Surveyina Bork-Hoiks, H. F. Marriott, 
London. 

17,797. HorsesHors, H. H. Lake.—(H. Paar and C. 
Vignos, United States.) 

17,798. Waist Bers, W. H. Hawkins, London. 

17,799. CoIN-rREED Apparatus, H. F. Wilson, London. 

17,800. Lame Bracket, H. Salsbury, London. 

17,801. Steam Traps, D. M. Nesbit, London. 

17,802. TurBing Compressors, C. A. Parsons and A. 
Q. Carnegie, London. 

17,803. CHINESE LanTERNs, G. E. J. Street, London. 

17,804. Proputsion of Arr Vessers, J. F. Duke, 
London. 

17,805. Ta@LEPHONE Corps, T. H. M. Harvey, London. 

17,806. TazaTmMENT of Topacco, A. Prior, Liverpool. 

17,807. TIGHTENING WIRE in Fences, ©. W. Goss, Liver- 


pool. 

17,808. ELECTRICAL MEasuRING INSTRUMENTS, Evershed 
and Vignoles, Limited, and 8S. Evershed, London. 
17,809. ELtecrric Conrrouuers, The British Thomson- 
Houston Company, Limited.—(The General Electric 

Company, United States.) 

17,810. SELF-PROPELLED VgeHICLEs, E. A Carolan.— 
—(The General Electric Company, United States.) 

17,811. AuTromMatic Brakes, The British Thomson- 
Houston Company, Limited.—(The General Electric 
Company, United States.) 

17,812. ELectrric Fuses, The British Thomson-Houston 
Company, Limited.—(The General Electric Company, 
United States.) 

17,818. ELecrric Motor Controt Systemg, The British 
Thomson-Houston Company, Limited.—(The General 
Electric Company, United States.) 

17,814. Preventine “Cris Brtinc” in Horsss, F. 
Stevens and C. H. Huish, London. 

17,815. Fotpine Bepsrgap, F. R. James, London. 

17,816. SEPARATING CONSTITUENTS Of FINELY-DIVIDED 
Marsria., F. E. Elmore, London. 

17,817. CoLLapsIBLe Boxgs, E. H. Archer, London. 

17,818. Propucine MILk Fre from Sucar, J. Bouma 
and S. B. Selhorst, London. 

7,819. Hockey Sticks, A. E. Prosser, London. 

17,820. PHonocrapas, V. P. Berger, London. 

= Tosgs of Topacco Lear, J. Prz:decki, 

mdon. 

17,822. MorpANTING and Loap1ne SILK, (. E. Carstan- 
jen, London. 

17,823. CoLLapsisLe Boxgs for Murrs, C. Clifford, 

ndon. 

17,824. Foipine Boxgs, C. Clifford, London. 

7,825. Fotpine Boxgs, C. Clifford, London. 

17,826. Sourveyinc Borg-Ho.eEs, H. 
London. 

17,827. Ammunition Horsrinc Apparatus, A. T 
Dawson and J. Horne, London. 

17,823. TRANSPARENT ADVERTISEMENTS, S. P. D. Fog 
and C, P. Olsen, London. 

17,829. Boutrermakinc Macuing, D. H. and E. J. 
Burrell, London. 

17,830. VeNDING Apparatus for Postace Stamps, M. 
Sielaff, London. 

17,83L. Burr Hinogs, P. Zipperling, London. 

17,832. TeLemeters, G. Aragno, London. 

17,833. CLeaninc Beer Scuppty Pipzs, H. Hupperts, 
London. 

17,834. Prevention of Muners’ An-emia, W. J. Tyack, 
Camborne. 


Marriott, 
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17,835. Looms, J. D'Hondt, Kingston-on-Thames. 

17,836. DgTacHABLE PNEUMATIC INNER TuBEs, W. 
Hinks, Acton. 

17,837. Termiats for SgconpARY and PRIMARY 
Batreriss, J. M. Richardson, London. 

17,838. Prckaxes, J. Richmond, Southport. 

17,839. WHEELS, J. G. Daw, Llanelly, Carmarthenshire. 

17,840. Maps, C. Breul, Barmen, Germany. 

17,841. ELgecrric Motors, W. J. Hawkins, London. 

17,842. Door Lock Key Gurpg, M. Niblett and K. E. 
Comont, Walthamstow, Essex. 

17,843. Sprnninc Mouvgs, J. W. Dawson, Manchester. 

17,844. Natt, A. Oppenheimer, London. 

17,845. Stipe Brakes for Rar.way Wacons, J. Berry, 
Manchester. 

17,846. Draucut Exciuper for Doors, F. W. Porter, 
Manchester. 

17,847. Biockxs, W. Cairns and J. 8. Currie, Glasgow. 

17,848. Automatic Brakes for Cart Wugk1s, J. Leckie, 
Glasgow. 

17,849. ELevators for Mings, G. Williams, Keighley, 
Yorks. 

17,850. Horse Cotiars, E. C. Powell, Bristol. 

17,851. Pneumatic Tires, J. C. Wilson, Nottingham. 

17,852. Rotary Printinc Macuings, A. G. Strong, 
Bristol. 

17,853. Cuarcine Gas Retorts, J. E. Horsfall, Ha ifax. 

17,854. Kitns, H. and A. Sharratt, Halifax. 

17,855. WALKING Sticks, A. Roberts, Halifax. 

17,856. AuTomMaTiIC Firg-arms, The Webley and Scott 
Revolver and Arms Company, Limited, and W. J. 
Whiting, Birmingham. 

i Mupovarps for Motor Cars, T. Jackson, 


17,858. FIRE-EXTINGUISHING APPLIANCES, G. Miller, 
ow. 

17,859. MancLte Bow s for BLBacHING MACHINERY, 
O. St. L. Davies and J. Booth, Manchester. 

17,860. CasEMENT FastTEeNniNcs for Winpows, T. Ash, 
London. 

17,861. MgeraLiic Lockets and Porsgs, E. F. Haynes, 
Birmingham. 

17,862. OvenHzaAD E.ecrricat Conpuctors, E. M. 
Ginders, Live 1. 

17,863. Paper and Fasric Fastener, 8. Hart, New- 
castle-upon-Tyne. 

17,864. Boot Socks, F. Tannar and T. T. Spencer, 


mdon. 
17,865. RuBBER Hee. Paps for Boors, 8. Pullen, 
17,866. RENDERING Supstances Pwastic, F. Lausen, 

London. 
17,867. FIRE- EXTINGUISHING Bucksts, GC. 8. Snell, 


mdon. 
17,868. MuttIpLe Suppiy Gas Vatvsg, F. G. Gumprecht, 
mdon. 
17,869. CaTTLE Foon, A. J. Boult.—(G. Forbes and W. D. 
Thompson, West Indies.) 
17,870. MANUFACTURE of ARTIFICIAL Stonz, S. Elmes, 


ndon. 
17,871. Twist Lace Macurygs, J. and J. Cutts, London. 
17,872. Heatine of Motor Venicizs, J. 8. Beeman, 


mdon. 
17,873. UNDERWEAR, E. G. White and H. W. Beall, 


ndon. 
17,874. Materiats fur RETARDING VRgGETATION, A. 
Blackie, London. 
17,875. Ratstnc and Lowgrinc WInpows, R. Sill, 
ndon. 
17,876. ATTACHMENT of Ear Rtas, E. Tongue, Birming- 
ha 


m. 

17,877. Swines, G. J. Hartell, Sheffield. 

17,878. Conpensinc Rapiators, The Richmond Gas 
Stove and Meter Company, Limited, and W. H. 
Sherburn, Liverpool. 

17,879. SprRinc TgRMINAL Cvips, J. Schade, jun., 
London. 

17,880. Makinc Expiostve Compositions, H. Boyd, 


ndon. 

17,881. AppLiances for Savina Lire from Fring, 8. 8. 
well, London. 

17,882. LoapInc OrDNANCE, La Société Schneider et Cie., 


mdon. 
17,883. Wincnes for Coxe Oven Doors, R. Kuhn, 


mdon. a 

17,884. Lamp Grasses, E. H. Clark, G. L. Lemicre, and 
A. Batchelor, London. 

17,885. Heatixc Apparatus, J. W. McConnell, D. M. 
Nesbit, and R. E. Atkinson, London. 

17,886. Recepractes for Matcu-soxes, C. Sandell, 
London. 

17,887. LaBe.s, D, Anderson, London. 

17,888, LeucITE TREATMENT, G. Wilton, London. 

17,889, BRakE Apparatus for RalLway VEHICLES, The 





Westinghouse Brake Company, Limited, and W. 
Phillips, London. 
17,890. Rotter Berarinas, C. B. Moss - Blundell, 
ondon. 
17,891. Saarr Tussine, R. Hoffmann, London, 
17,892. Currinc Orr Tr Lips, H. J. Langley and W. E. 
Smith, London, 
17,893. Oi ENaing Carsuretrers, L. Renault, 
London. 
17,894. Bets, G. Bedos, London. 
17,895. CLEARING Loca.itigs of Foc, A. T. Hornby, 
ndon. 
17,896. Steam SupeRuearers, 8. T. Bleyer, London. 
ig FowL-Housks and Broopgers, R. Melbourne, 
ndon, 
17,898. ComBinaTion Stup and Pin, W. A. Bennett, 


ndon. 

17,899. Bass Bars of SrrIncED INSTRUMENTS, R. Streich, 
London. 

—_ MacuHinges for Mowina Grass, W. Harris, 

ndon. 

17,901. REVERSIBLE INDICATING TickET, A. B. Kjellgren, 
London. 

17,902. Cycie Sappuxs, H. J. Fardon, London. 

17,903. INpicaTors, O. Moore, Liverpool. 

17,904. Forminc Metatuic Ho.titow-warE, G. C. 
Dymond.—(#. H. Sloman, United States.) 

17,905. Mrtuine and Draittinc Macuings, A. 8. Angas, 


London. 

7,906. Coke Briqugtres, I. L. D. Zuiderhock, 
London: 

7,907. Too. Hanpves, H. 8. Southall, London. 

a PLIANOFORTE Players, H. T. Logan, 
London. 


17,909. TrrEs for Moror VenIcLE WHEELS, C. Watkins, 

London. 
18th August, 1904. 

17,910. Fiurep Suvutrsr, A. E. Walker, London. 

17,911. SuppoRTING Feepine Borruss, H. A. T. Stoakes, 
Ashford, Middlesex. 

17,912. Door Cuan, T. F. Voce and J. Phillips, 
London. 

17,913. Cask Tap, E. W. Hewett, Southampton. 

17,914. Sprino CLip and INpDIa-RUPBER, W. Appleyard, 
Sheffield. 

17,915. Exnaust Si_encers, J. Mastin, Totley Brook, 
near Sheftield. 

17,916. RatLway Caarr, T. D. Jackson, Stockton-on- 


Tees. 

17,917. Worm Gearine, J. L. Garsed, Halifax. 

sal eee Sprinc Martrresses, W., H., and P. Farnell, 

cas. 

17,919. Lockers, T. Wilcox, Birmingham. 

17,920. Sorreninc Water, Mather and Platt, Limited, 
and G. G. Hepburn, Manchester. 

17,921. ENGINEs, R. Barnett, Crookston, near 
Glasgow. 

17,922. Wixpow Biinp Furniture, G. C. Brown, jun., 
Glasgow. 

17,923. Paint Brusu, W. Berry and G, Gorton, Black- 


pool. 

17,924 Crorr Stanp, A. W. Hill, Birmingham. 

1/,925. Cycte Sappies, J. B. Brooks and J. Holt, 
Birmingham. 

17,926. Cugzanina Boors, J. E. Davis, Liverpool. 

17,927. SeinpLesof Spryntnc Frames, A. Lees and Co., 
Limited, and R. Taylor, jun., Manchester. 

17,928. Saurries for Looms, F. D. Irvin and J. Bald- 
win, Manchester. 

7,929. ManuracturgE of Papsr, E. F. Morris and The 
Cornbrook Chemical Company, Limited, Man- 
chester. 

17,930. ConrRoLLinG the Descent of a Loap along a 
Sincve Rope, T. Groves, Leamington Spa, Warwick- 


17,981. Cire for Hotpinc Cicargrrss, C. J. Forrester, 
Manchester. 

17,932. FasTENING Device for Fiyina ScarroLps, W. 
Stieper, Berlin. 

17,933. Cross WINDING Macuings, W. H. Hacking. 
(F. Versavel, France.) 

17,934. Wacon Conveyors, A. W. Turnbull and H. 
Love, Glasgow. 

17,935. GREENHOUSE Borters, D. McGregor, Glasgow. 

17,936. AppLIaNces for FILTERING Begr, F. Palliser, 
Wolverhampton. 

17,937. HorsgsHor, R. 8S. Grieve.—(/. €. Higgins, 
United States.) 

7,938. Drivinc Gear for Cycies, E. A. Wiinholt, 
Berlin. 

17,939. ELEctRIc Tro.igys, J. Lauvernier, Berlin. 

17,940. FLower-pot, A. Schalk, Berlin. 

17,941. ANTI-SIDE-SLIP CycLe TirE, C. Smith, Devon. 

17,942. Motor Venicie, A. RK. Bennett, London. 

17,943. EscLosinc G.iongss of Lamps, C. Oliver, 

mdon. 

17,944. Scarroipine, B. A. Spau!l, London. 

17,945. ** Up-anp-Down " Mecuanism of Wartcues, B. 
Bonniksen, Coventry. 

7,946. CuHance Spgep and Reverse GEARING, A. 
Speight and J. Jelley, Coventry. 

17,947. Pips Jornts, H. J. Salter, London. 

17,948. Door Stops, J. H. Lane, London. 

17,949. TaBLe Game, W. R. Bulman, London. 

17,950. Tap, F, Ward, London. 

17,951. Hook, J. Simon, London. 

17,952. Bepsteaps for INva.ips, P. R. J. Willis.—(4. 
H. Miller, United States ) 

17,953. Cooxinc Urensit, P. R. J. Willis.—(C. W. 
Stokes, Canada.) 

17,954. CONVERTING Rotary into RECIPROCATORY 
Motion, J. L. Scott, J. W. Kemfer, and J. R. 
Beckett, Kingston-on-Thames. 

17,955. SHogs for Horses, A. Morgan, Upminster, 


SSeX. 
17,956. New Game of SKILL, R. H. Schauffler, Windsor. 
17.957. Dryinc Apparatus, E. Tobler and Rheinische 
Webstuhl and Appreturmaschinenfabrik, London. 
17,958. Makino a Ticut Jornt, P. Schou, London. 
17 pe Securinc Raits to Siexepers, H. Grange, 
ndon. 
17,960. INTERNAL ComBusTIoNn Motors, D. Clerk, H. N. 
Bickerton, and H. W. Bradley, London. 
17,961. INTERNAL ComBusTIon Motors, D, Clerk, H. N. 
Bickerton, and H. W. Bradley, London. 
17,962. FisHINae TackKLE, G. Hinchliffe and T. Faza- 
kerley, Sheffield. 
17,963. Dray Seats for Tramcars, G. P. Mumford, 
Birmingham. 
— Door Furnitures, R. W. H. Rodney, Birming- 
m. 


17,965. PREPARATION of Soaps, A. P. Horn, London. 

17,956. Petrot Gasiicut, H. Elston, Nottingham. 

a or Hatr-TongE, &:>, Processes, A. Stephan, 

ndon. 

17,968. ARTIFICIAL Stones, 8, F. Prest, London. 

17,969. Propuction and Storacg of Motive F.urp, W. 
C. Runge, London. 

17,970. DistRisvuTING VALvEs, D. Roberts and H. C. 
Anstey, London. 

17,971. Fotpine Boxrs, C. Clifford, London. 

17,972. ConnecTiInc Winpinc Ropg, W. T. Griffiths, 
Aber, near Cardiff. 

17,978. Sorrenina and Puriryina Water, J. Wilson, 
London. 

17,974. Wueets for Venicizs, 8. A. Bird, London. 

17,975. ConTRoL of ELECTRICALLY-PROPELLED VEHICLES, 
J. 8. Raworth, London. 

— Construction of WuexEts, T. R. Beaumont, 

mdon. 

17,977. VariaBLe &peED and Reversinc Gear, H. 
Crossley, London. 

17,978. Supeportinc Exvectric Motors, G. B. Ellis.— 
(La Société A. Vedrine et Cie., France.) 

17,979. ImtraTion LEATHER for Be.ts, H. R. Miiller, 
Liverpool. 

17,980. Pipes and Conpuirs, G. E. Heyl-Dia, Liverpool. 

17,981. Braipinc Macuings, G. C. Dymond.—(A. V. 
Groupe, United States.) 

17,982. Governors for Gas Burners, J. F. Child and 
8. Francis, London. 

17,988. Windows, M, Herschmann and C, Walchner, 
London, ; 





17,984. Apparatus for Puriryina Water, P. G. 
Griffith, London. 

17,985. TREATMENT of Levucite, H. H. Lake.—(Societ;; 
Roména Solfati, Italy.) 

17,986. ENAMELLING ENGRAvINas, L. Thines, London 

17,987. Ratt and Tramways, F, L. Ames, London, _ 

17,988. ConstRuctina ConcreTE WALLs, C. H. Rang 
jun., London, ; 

17,989, STARTING APPLIANCE for ExPLosion ENGINES 
W. 8. Simpson, London. : 

17,990, Prorgctor for Watts, R. O. Anley, London. 

17,991, PONCTURE-PROOF Cover for PNEUMATIC TrRES, 

. E. Pearson, London. 

17,992. Pext orr Dust-proor Tin Cover, W. Owen, 

London, 


SELECTED AMERICAN | PATEN TS. 


From the United States Patent-office Official Gazette, 





764,522, Hypravutrc Press, EF. Crowe, Shejlield, Eny- 
land.—Filed June 15th, 1903. 

Claim.—In a downwardly-acting hydraulic pres 
wherein working and lifting rams are connected to 
the, press head, the lifting rams being operated }y 
pressure from an auxiliary source of supply indepen 
dent of that which supplies power to the working 
ram, the combination of a valve for controlling th. 
exhaust from the cylinder of the working ram, tl. 
body of said exhaust valve being formed as a plunger 
of two diameters fitted to work in a cylinder wherei:, 
it presents a difference of area to the action of thi 
working pressure; a charmber within the body of 
said exhaust valve in constant communication with 
the source of working pressure; a balanced pilot 


= 
x 
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valve fitted to work in said chamber and adapted to 
control an orifice leading therefrom to the exhaust ; a 
hand-operated valve for controlling the admission to 
and exhaust from the lifting cylinders of the 
auxiliary pressure ; a mechanical connection between 
said valve and the pilot valve such that when the 
former is in position to admit auxiliary pressure to 
the lifting cylinders the pilot valve will be closed and 
vice versd, and a suction valve on a by-pass to the 
said exhaust valve, adapted to be held open by the 
flow of water from the exhaust to the cylinder of the 
working ram while the exhaust valve is closed during 
the idle part of the descent of the press head and to 
close automatically when said flow ceases in con- 
sequence of such idle descent of the press-head being 
arrested, substantially as specified. 
764,577. Axe Heap with RemovasBix Birt, Ll. L. 
Gilks, Patten, Me.— Filed April 6th, 1903, 
Claim.—An axe head having its poll and bit formed 
separately, the one having a tongue or projection 
formed and shaped to fit into a jaw in the other, said 
poll and bit hav:ng transverse slots, with outwardly- 


| 764,577 ] 
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bevelled bottoms at their uppor and lower edges, in 
line aud elevation with each other when fitted 
together, in combination with two locking strips or 
keys each of a length equal to that of the slots in the 

oll and bit when fitted together, and having their 
ongitudinal edges bevelled to fit said slots. 

764,602. Water Mater, F. Lambert, Brooklya, N.Y. 
—Filed April 2th, 1902. 

Clain.—(1) In a water meter, a pressure casing, a 
measuring chamber closing said casing and adapted 
under special conditions to slide in said casing, and 
means to preserve between said chamber and said 
casing a tight joint against water-service pressure in 
all its various positions in the casing. (2) In a water 
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meter, a pressure casing, a measuring chamber therein 
adapted under special conditions to occupy various 
positions in said pressure casing and to preserve in 
said pressure casing a tight joint against water-service 
pressure in various positions, and means to adjust the 
tightness of said joint. 

764,625. Steam SupERueateR, £. Piclock, Berlin, Gei- 

many.—Filed September 13th, 1902. 

Claim.—A compound parallel and counter current 
superheater comprising a box surrounding the fire 
tubes of the boiler, divided by partitions whereby a 
relatively large heating surface is presented to the steam 


764,625 

















entering, and a smaller heating surface to the steam 
leaving the apparatus, the steam being conducted in 
such manner that one part is superheated in ‘the 
parallel current and the other part in the counter 
current, substantially as described, 
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THE BRITISH ASSOCIATION. 
(By our Special Correspondent.) 
In the last issue of Tue Encineer the proceedings at 
year’s meeting of the British Association up to 
Saturday, August 20th, were reported, the sectional 
addresses and the papers read before Section G—Engi- 


this 


neering —being especially dealt with. In this issue the 
further papers and discussions in the same section 
are reported at some length, and brief reference is made 
to a few of the papers read in other sections, of interest 
to engineers. 

On Monday, August 22nd, the papers read in Section 
G were chiefly devoted to electrical engineering subjects, 
and they attracted fairly large audiences of electrical engi- 
neers and others interested in this branch of engineering. 

The first paper read was by Mr. A. A. Campbell 
Swinton, and was upon “ Electricity from Water Power.” 
The following extracts show the drift and purpose of 
Mr. Swinton’s paper :-— 

It should be gratifying to our national pride to know that 

robably the very earliest example of the production of electricity 
by means of water power on a practical scale, and its transmission 
to a distance, was the installation put up for the purpose of lighting 
at Cragside, Northumberland, by the late Lord Armstrong in the 
year 1882. Though this twenty-two-year-old English example of 
electricity developed by water power and transmitted to a distance 
was, as already mentioned, probably the first such installation in 
existence in the world, the great development of such installations 
has, up to recently, taken place almost exclusively abroad. 

To obtain accurate statistics as to the amount of water horse- 
ower at present employed for electrical production throughout 
the whole world is a very difficult matter, as in many countries no 


figures are available, while in others such as are obtainable are not 
u » to date. mS 
he following table, giving an aggregate horse-power of nearly 


1} millions, comprises all the hydraulic electricity works of which 
the author has been able to obtain particulars :— 
Water power Electricity Installations. 
Horse-power. 


United States of America 527,467 
Canada .. ek See 228,225 
Mexico ... 18,470 
Venezuela 1,200 
Brazil 800 
Japan ic: «- 3,450 
Switzerland ... 133,302 
France .., 161,343 
Germany 81,077 
Austria... 16,000 
Sweden... 71,000 
Russia ... 10,000 
Italy 210,000 
India m 7,050 
South Africa 2,100 
Great Britain 11,906 

Total horse-power 1,483,390 


It therefore seems reasonable to suppose that the total amount 
of water power actually used for electrical production throughout 
the world at the present time must exceed 2,000,000 horse-power, 
which is about double the total steam power at present devoted in 
Great Britain and Ireland to the same purpose, 

The author then gave a calculation showing that this 
aggregate power represented 11,720,000 tons of coal if util- 
ised for only twelve hours per day all the year round, or in 
money £5,860,000 per annum. Details were given of the 
longest United States power transmission lines, with the 
pressure, employed in each case. The longest line is 
232 miles, and several exist transmitting electric power 
over a distance of 100 miles. The highest pressure 
employed is 60,000 volts, this E.M.F. being used in the 
case of several lines. The author then gave particulars 
of the larger power stations of this type in this country, 
the water power developments of the British Aluminium 
Company at Foyers, N.B., and of the North Wales 
Electric Power Company on Snowdon being dealt with in 
some detail. The latter scheme is now being proceeded 
with, and hydraulic engineering work upon Llyn Llydaw 
has commeneed. A third scheme of a similar character, 
for which parliamentary powers have been obtained, is 
that of the Scotch Water Power Syndicate, for which the 
author is consulting engineer, and very full details of this 
scheme were given by Mr. Swinton in his paper. A 700ft. 
fall is to be obtained by hydraulic engineering works from 
Loch Sloy, upon the side of Ben Vorlich, on Loch 
Lomond, and 6000 E.H.P. is to be obtained. The 
power is to be transmitted at 40,000 volts pressure 
for a distance of 22 miles by an overhead copper trans- 
mission line tothe industrial districts of which Dumbarton 
and Helensburg are centres, and, by means of step-down 
transformers, distribution of the power is to be effected in 
this district at 6000 volts pressure. The overall efficiency 
of the whole of the machinery and transmission lines is 
calculated to be about 50°3 per cent. The total capital 
outlay upon the scheme is estimated to be £200,000. 
This represents £40 per horse-power delivered at the 
industrial end of the line. Mr. Swinton closed his paper 
with the following expression of opinion as to the future 
of water-power in this country :— 

The application of water-power in the United Kingdom can, of 
course, never attain the dimensions that it has already reached in 
America and elsewhere ; still, the above brief account of what is 
at present being done in Scotland and in Wales shows that there 
_ possibilities even in this old country of which till recently but 
ew were aware, 

As regards the economies of electrical generation by water- 
power, no general rule can, of course, be enunciated, and every 
case must be dealt with on its merits, according to local circum- 
one. _ This notwithstanding, it is possible to give an indication 
: what is generally involved, having regard more especially to the 
act that with water-power, as a rule, interest on capital plays a 
— part in determining the cost than do labour or 
liken did on the one hand, small powers where the costs are 
pox ae sbacesnsiiy high, and, on the other, very large powers 
sae tee © not possess in this country, it may be taken gene- 

y that interest on capital, depreciation, upkeep, and working 


expenses in this country will am 2 

capital expenditure y ount to about 12 per cent. on the 
rh Me basis it is easy to see that to be economically sound the 
ae . involved must not exceed 84 times the annual price which 
"s 4 pe got for the whole of the aay: For instance, if 5000 
powest rae is available for sale, and £6 canbe got for each horse- 
Sa vad on the average per annum, the capital involved must not 

ced £52 per horse-power, or £260;000 in‘all. 








To conclude, it has been said that the greatest benefactor to the 
human race is he who makes two blades of grass to sprout where 
only one grew before. On this principle, the utilisation of natural 
water-power is obviously to the public advantage. When mechani- 
cal or electrical energy is generated by the burning of coal, it is a 
matter of the consumption, not of interest, but of capital. On the 
other hand, every water horse-power that is put to use is some- 
thing added, mundancly speaking, for all time, to the permanent 
resources of mankind. 

Sir William Preece opened the discussion, and stated 
that the original concession to develop power at Niagara 
was brought over to London about 1879, in order to 
attempt to raise the capital for its exploitation on this 
side of the Atlantic. The scheme was submitted to him 
by the bankers whe had been approached, and on the 
£5. d. aspect of scheme, which was to transmit the 
power to or New York, he—Sir William Preece— 
decided against it. He added, however, to his report the 
proviso that the utilisation of power at Niagara would 
depend upon the industries going to the Falls, and this is 
what had occurred. He went on to point out that in this 
country at present it is cheaper to produce energy from 
coal than from water, and that so long as this state of 
affairs continues the economic success of many water- 
power schemes is doubtful. He then referred to the pro- 
posals of Sir George Forbes made many years ago to use 
the power of the Nile for industrial purposes, and to the 
fact that this scheme had never been carried out owing to 
this same defect—that it was still cheaper, even in Egypt, 
to generate power from coal shipped to Alexandria than 
from the waters of the Nile. 

Major-General Webber referred to the difficulties 
caused by high and low water in the use of river falls, 
and to the bearing of this upon schemes for using the 
water of the Nile, or the rivers of our own country for 
power purposes. The only method of getting over this 
difficulty was to construct large storage works, and in 
most cases these were too expensive. Referring to the 
subject of power transmission, he pointed out that the use 
of bare wire, and the presence of timber in large 
quantities along the route of the overhead line, gave the 
power companies in America great advantages as 
compared with those of the United Kingdom. Legisla- 
tion was also required in the United Kingdom to enable 
power companies to carry their lines straight across the 
country; but he judged, from Mr. Swinton’s description 
of the Scotch water-power scheme, and by the low 
estimated cost of the line, that this was being done in the 
particular case which they were discussing. 

Mr. Mordey continued the discussion, and supported the 
previous speakers in pointing out the £ s. d. aspect of the 
problem. Referring toa recent report of his upon the pro- 
posed utilisation of the water-power of Natal, he stated 
that this scheme was wrecked by the difficulties caused 
by periods of drought which occur in that country. In 
the particular case an auxiliary steam plant would have 
been necessary to provide the power at these periods, and it 
was cheaper to generate electricity from coal all the year 
round than to provide a double plant, a part of which 
only was run by water-power. The conditionsin Switzer- 
land were entirely different, for there the glaciers provide 
a natural reservoir, and the flow of water is often greater 
in the summer than in the winter time. 

Monsieur Leon Gaster rather differed from the previous 
speakers upon the economic aspects of water supply, and 
pointed out that, in the case of water-power plant, the 
outlay required for extensions is small when compared 
with the original capital cost, whereas in steam-power 
plant extensions, there was very little reduction upon the 
original outlay per unit of plant installed. 

Mr. Hawksley, Mr. MacLellan, and Professor Jamieson 
also joined in the discussion. 

Mr. Campbell Swinton replied to the discussion, and 
admitted that the question of power supply by water or 
by steam was largely an £5. d. question. With regard 
to the particular scheme which was being discussed, the 
company for which he was acting as adviser was 
positive it could provide power more cheaply than 
the local supply company in Dumbarton. As negotia- 
tions with prospective customers were now in progress, 
he could not give detailed estimates of the probable costs 
at the new water-power station. He quite agreed, how- 
ever, that there were not likely to be many remunerative 
water-power schemes of a large character developed in 
this country. He would also like to point out that the 
up-keep charges for hydraulic plant were less than for 
steam plant, and that 124 per cent. upon capital outlay 
sufficed to cover interest, labour, depreciation, and main- 
tenance charges in the former case. 

The second paper was by Messrs. Merz and McLellan 
upon “The Use of Electricity upon the North-Eastern 
Railway and upon Tyneside.” We shall in future issues 
print this paper in full, and it is not therefore 
necessary to give any abstract of it. The paper was read 
by Mr. McLellan, and the discussion was opened by Mr. 
Parsons, who propesed the customary vote of thanks to 
the authors for the trouble they had taken in preparing 
their paper, and for the handsome reprints which they 
had distributed. Mr. Parsons referred to the importance of 
electro-chemical and electro-metallurgical processes for 
increasing the average load factor, and levelling up the 
peak of the load in large power schemes. In an estimate 
made some years ago, he had calculated that with the 
aid of such industries power could be supplied from a 
large central supply station at one-fifth of a penny per 
kilowatt hour, or for £5 per E.H.P. per year. 

Mr. Hawksley seconded the vote of thanks, and made 
a few general remarks upon the subject of power supply, 
more especially with regard to the hydraulic works 
required. 

Major-Gene+al Webber asked a question relating to the 
supply and cost of condensing water at the Carville 
power-house, and emphasised the favourable conditions 
which obtained in Newcastle for the cheap generation 
and supply of electrical energy. Many more schemes of 
this character would be developed in this country if 
conditions so favourable as those at Newcastle were 
more easily found. 









Mr. Shoolbred discussed the financial conditions of the 
development of large power schemes, and pointed out that 
as the users of power were drawn from all classes of the 
community, it would be wise for these schemes to be 
developed under more popular control, and to have all 
classes represented upon the board or governing body. 
He instanced the Mersey Dock Board as an example of the 
form of control which he recommended, and thought that 
in the case of electrical power companies such a popular 
board of control would facilitate the sale of power. 

Mr. Thompson and Mr. Dunell continued the discussion, 
and questioned Mr. McLellan upon the subject of acci- 
dents resulting from the use of the third rail, and upon 
the possibility of substituting overhead conductors. Mr. 
Kershaw also asked a question relating to the scientific 
control of the fuel and flue gases at the Carville power- 
house, and as to the bearing of this upon the very low 
working costs obtained at that station. 

Mr. McLellan replied generally on the whole discus- 
sion, but limits of space will not allow his remarks to be 
given in full. 

The third paper of this session was contributed by 
Messrs. W. M. Mordey and A. G. Hansard, and dealt with 
“Energy Losses in Magnetising Iron.” The paper was 
read by Mr. Mordey. The following is the official 
abstract :— 

This paper refers to the engineering aspects of the energy losses 
due to the rapid reversals of the magnetism in transformers and 
dynamos. Its importance is evident from the fact that between 
25,000 and 50,000 tons of coal are wasted yearly in this country in 
magnetising transformers. It is shown that even in the thinnest 
and best iron obtainable for such purposes, the loss from eddy 
currents is at least of the same order of importance as that caused 
by hysteresis. The authors point out the necessity for measuring 
the total loss and not hysteresis only, and recommend for this 
purpose testing by wattmeter under working conditions. 
Detailed tests are given and analysed of the total energy loss in 
various thicknesses of iron sheets at various frequencies and mag- 
netic densities. 

The rates of increase with thickness, density, and frequency are 
examined, and received theories on these matters are shown to be 
in some respects incorrect. The Steinmetz ratio B!* for hysteresis 
is considered and itis pointed out that in many cases the total loss 
is practically in that ratio, although it includes considerable eddies. 

There is some difficulty in reconciling this with received views 
as to increase of losses, 

Tests of iron at different temperatures are given, the reduction 
of loss with increase of temperature. noted, and referred to as a 
means of approximately separating the two causes of loss, The 
necessity for the highest practicable degree of lamination is empha- 
sised, and its importance is illustrated by a statement that the 
use, ¢.g., of -Olin. (-25 mm.) sheet instead of -Ol4in. (-35 mm.), 
would in certain practical cases cause an annual saving per ton of 
iron used continuously of about 10,000 Board of Trade units a year. 

Mr. Hadfield opened the discussion and referred to the 
great changes brought about by temperature alterations 
in the magnetic properties of iron. He was at present 
experimenting with special alloys of iron, some of which 
were most promising in their results as regarded their 
magnetic properties. The heat treatment to which the 
alloy was subjected was of very great importance in 
connection with this question. 

Professor Ayrton rose to continue the discussion, and 
emphasised Mr. Mordey’s remarks as to the valuable 
work of the firm of Sankey and Co. in producing iron of 
low hysteresis losses. The great importance of the paper 
under discussion, in his opinion, was that it drew atten- 
tion to the relative importance of eddy losses in iron as 
compared with the hysteresis losses. Over ten years ago 
Professor Perry pointed out the importance of these eddy 
losses, but practical electrical engineers, as usual, had 
neglected these valuable results. He himself had figures 
obtained by his own students in his laboratory bearing on 
this subject of eddy loss, but he had not had an oppor- 
tunity of looking up these before attending the meeting. 
The 1-6 law of hysteresis loss was, in his opinion, not 
correct, and Mr. Mordey should not have relied upon it to 
such an extent in the paper which he had just read, since 
much of his reasoning with regard to hysteresis loss was 
thereby rendered fallacious. Professor Ayrton then gave 
a blackboard demonstration to prove that Messrs. Mordey ° 
and Hansard’s observations could be made to fit in with 
another formula. 

Mr. ‘Stoney asked a question as to the size of the 
transformer used in these experiments, and drew atten- 
tion to the fact that lamination was of the greatest 
importance in reducing these lossés to a minimum. 
There were definite limits, however, to what could be 
achieved in this direction, and he welcomed Mr. Hadfield’s 
announcement that some of the special alloys which he 
was producing would probably prove of great value for 
transformer work, He had had an opportunity of experi- 
menting with some of these special alloys, and he had 
found them to be very promising in their results. He 
could also support the other speakers with regard. to the - 
fact that eddy losses were much larger than was generally 
supposed. 

Dr. Walmsley contributed some valuable remarks to 
the discussion, and then Messrs. Hansard and Mordey 
replied to the various criticisms. 

The next paper, upon “ The Hopkinson Test as Applied 
to Induction Motors,” was contributed by Messrs. W. E. 
Sumpner and R. W. Weekes, and was read by the former. 
The following is an abstract :— 

The late Dr. Hopkinson was, as is well known, the first to suggest 
a method of testing direct-current dynamos by artanging similar 
machines in pairs so as to circulate the power, the portion of the 
power wasted being supplied from some external source. The 
method and its advantagesare well knownin regard to direct-current 
machinery. The principle of the method is, of course, applicable 
to any form of apparatus capable of transforming energy in a 
reversible manner. It was applied to the testing of alternating- 
current transformers by one of the writers some years ago, and it 
has since been utilised for the testing of alternators. The applica- 
tion to three-phase machinery involves some special points, and the 
writers, who have lately tested a number of induction motors by this 
method, have found it so satisfactory that it seems desirable to 
draw attention to the experimental details involved in the test. 

The two similar machines have their stators connected with the 
mains, while their rotors are belted together. Switches must be 
used with the stator connections if the rotors are of the short- 
circuited type, but are unnecessary if the rotors are supplied with 
starting resistances. The connections must be such that the belt 
is driven in the same direction whichever motor is started. The 
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pulleys on the rotors must be of different diameters, since one 
rotor must run above and the other below the synchronous 
speed. The ratio of the diameters must be such as to cause the 
right amount of slip for the oad required, assuming the rotors are 
to remain short-circuited during the test. If the slip of each motor 
is 3 per cent. at full load, and if 12 per cent. of the load is lost in 
each machine, the overload of one machine will be approximately 
24 per cent., corresponding with a slip of 3? per cent.; while the 
other machine, working as generator, will give out full load and 
have a negative slip of 3 percent. The pulley diameters must thus 
differ by 6} per cent., assuming no mechanical slip between the 
belt and the pulley, or if 1 percent. be allowed for this, the pulleys 
must differ by about 8 per cent. in size. With such pulleys the 
machines, when switched on to the mains, will be subjected to a 
perfectly steady load admirably suitable for a long run on load. 
But with given pulleys the load cannot be adjusted or altered 
unless resistance is put in the rotor circuits. This can easily be 
arranged by using low resistance connections between the rotor 
slip_rings and the short-circuited starter, or, better still, by using, 
when available, a rotor starter, which can stand the passage of the 
load currents through the roturcircuits. By adjusting the position 
of the starting switch the load can be then adjusted to any desired 
amount, if the rotor pulleys have been chosen sufficiently different 
in size to fully provide for the slips required. The losses in the 
rotor resistances are very small, and can in most cases be neglected. 
They are, however, easily measured, and should be subtracted 
from the power taken from the mains in order to arrive at the 
total losses in the two machines and in the belt drive. 

Another method of adjusting the load consists in altering the 
voltage of supply. For given values of the slip, the torque of the 
machines, and therefore the load, is proportional to the square of 
the voltage. 

A number of experimental results obtained in testing various 
motors by this method have already been published by the authors 
in the Electrical Engineer for June 17th last, and some of them are 
reproduced inanappendix tothe paper. Experience with themethod 
shows that it possesses all the advantages associated with the Hop- 
kinson testofdirect-current machines. Ifanything, theexperimental 
arrangements are easier to make with induction motors than with 
dynamos, while the accuracy of the method is a greater boon with 
three-phase plant than with direct-current machinery, owing to 
the greater complication of the testing, and to the fact that 
alternating-current instruments are not so satisfactory as those for 
direct-current. 


There was no discussion upon this paper, and the 
section passed at once te Paper 5, by Dr. W. M. Thorn- 
ton, upon “ The Distribution of Magnetic Induction in 
Multipolar Armatures.” ; 

The following extracts give the gist of the author’s 
arguments and conclusions :— 


The progress of the constructional development of dynamo- 
electric machines has been characterised by the utilisation of all 
parts, copper or iron, to their fullest temperature limit, with the 
result that the weight of a machine for a given output is much less 
than what it was ten years ago. A comparison of many machines 
will, however, show that in one point—the radial depth of the 
armature core—there is still a wide difference of practice, arising, 
no doubt, from the fact that there has been little or no direct 
investigation of the distribution of magnetism within the core upon 
which to base a scientific treatment. 

The most suitable radial depth for the armature core of con- 
tinuous or alternating-current machines can be found by a conside- 
ration of the manner in which the induction is distributed from 
the-periphery inwards at a section midway between the poles. 
This depends upon the pole spacing, the length of the air gap, the 
flux density within it, and upon the radial depth of the core. 
The following investigation is a study of the effect of each of these 
upon the flux density in the core. . 

The tendency of modern practice to reduce the mass of iron 
in the armature of both continuous and alternating - current 
machines to a minimum determined only by the local heating is, 
therefore, in the right direction. The best value for the radial 
depth becomes then a question of ventilation, especially with 
armatures of small diameter. Its maximum, consistent with 
the full utilisation of all the metal in the machine, taken 
with an air-gap of 0-114 centimetre and pole pitch 51 
deg., to be about 1-75 centimetres or 2 centimetres— 
that is, from 0-23 to 0-26 of the radius of the armature. 
Except for considerations of mechanical construction it would be 
well never to allow the radial depth even of small cores to exceed 
this. If, however, many of the machines whose details have becn 
published are examined, it will be found that the ratio of radial 
depth to radius varies from 0-45 in high-speed machines with few 
poles to 0-08 in very large machines of the fly-wheel type. In 
three modern examples of English practice recently published, 
these values are 7in./37in. = 0-19, 5-7in. /16-4in. = 0-35, 
7-5in. /18in.=0-42. Mr. E. Kilburn Scott, in his paper before 
the Institution of Electrical Engineers last year, gave 0-4 as a 
suitable ratio for high-speed machines of the first class, 0-26 for 
the fly-wheel type with many poles. Continental practice 
averages about 0-15 for machines under 1000 kilowatts. 

1t is in steam turbine generators that the ratio is most important, 
where ihe diameter of the armature must be kept small and there 
is mere core Joss. In Plate XV., 6th edition of Professor 
Silvanus Thompson’s ‘‘ Dynamo Electric Machinery,” a Parsons 
machine is illustrated. In it the ratio of radial depth between 
slots and ventilation holes to the radius is 0-45. Here, however, 
the pole pitch is 90 deg., and the pole face only 53-5 per cent. of 
the pole pitch. The conditions are then nearer to the middle 
set of curves of those obtained with 0-178 centimetre air 
gap. From these it is seen that the core might be stopped with 
advantage at about 34 per cent. of the radius. Considerations of 
rigidity and mechanical construction are, however, in these 
machines, of the first importance. 

It is proposed, further, to examine the influence of current in 
he armature conductors upon the distribution of magnetism in 
the core with different air gaps, and under all conditions of 
excitation. 


This paper also, owing to lack of time, was not dis- 
cussed, and Papers 6 and 7, dealing with photo- 
metric subjects, were read briefly in abstracts by the 
authors, and discussed together. The first of these was 
upon “Large Bulb Incandescent Electric Lamps as 
Secondary Standards of Light,” and was read by the 
author, Professor J. A. Fleming. The official abstract is 
printed below :— 

The importance of possessing a secondary standard of light 
which shall be at once portable, convenient, and constant is 
generally acknowledged, and the choice lies between some form of 
flame standard and some form of incandescent standard. 

It is known that the candle-power of a flame standard is affected 
by the variation of moisture in the air, atmospheric pressure, and 
carbonic acid, and that even in well-ventilated rooms changes in 
atmospheric moisture and pressure may cause variations to the 
extent of 4 per cent. in the candle-power of a flame standard. 

For the last eight years the author has employed as a secondary 
standard of light a form of carbon filament incandescent lamp, 
having a specially large bulb and a filament prepared in a certain 
manner. The size of the bulb prevents any sensible deposit of 
carbon upon it, and the particular preparation of the filament by 
ageing it previously to mounting in the bulb prevents variations in 
candle-power, provided the lamp is used in a particular manner, 
and only for a short time on each occasion. These large bulb 
lamps are not intended for continuous use, but only to be employed 
in setting or adjusting the distance of another lamp from the 
photometer disc in a photometer, so as to produce on the disc a 





predetermined illumination. The lamp to be measured is then 
substituted for the standard lamp, and by this we eo of double 
weighing all errors due to want of symmetry in the photometer are 
eliminated. If only used in the above manner, the standard lamps 
may be used for hundreds of times without being in operation 
altogether for more than a few hours, and by comparing a number 
of these standards with one another it is possible to preserve a 
standard of light with great constancy. The illuminating power of 
these lamps is not affected by changes in moisture and atmospheric 


pressure, and the experiments described in the paper show that | 


they are not sensibly affected by change in atmospheric tempera- 
ture. The light of the lamp is therefore determined only by the 
current passing through it, and this can be measured easily with 
an accuracy of one part in athousand by means of a potentio- 
meter. Hence, when the filament is traversed by the same 
current, the lamp gives the samelight. The author has therefore 
devised an arrangement, consisting of a large bulb lamp united 
with a current measuring instrument and a variable resistance. 
This instrument, however, is not graduated directly to read 


current, but is graduated to read candle-power ; hence-all that has | 


to be done is to place the instrument on a cireuitsupplying a 
steady electromotive force and vary the current through the 
lamp by means of a rheostat until the needle of the current- 
measuring instrument indicates a certain candle-power. The lamp 
then has a known candle-power in a certain direction. Such an 
arrangement, although not sensitive enough for laboratory pur- 
poses, is quite sufficiently accurate and very convenient for the 
workshop comparison of ordinary glow lamps. For more accurate 


observations, however, a potentiometer must be employed, since | 


the current or the voltage on the terminals of the lamp must be 
determined to at least one part in a thousand if the candle-power 
is to be correct within half a per cent. 
compared directly with flame standards, the latter not being cor- 
rected for atmospheric moisture and pressure, then differences to the 
extent of even 4 or 5 per cent. may be found in measuring the 
candle-power of the incandescent lamp on different occasions and 
in different places. 


HP Cyl. 


If incandescent lamps are | 


As this difference amounts to about one | 


se 


| 

| Professor Vernon Harcoury opened the discussion, ang 
| stated that the Pentane lamp was specially designed for 
| coal-gas photometry, and that for this particular work 
| the variation in the moisture contained in the air did not 
| influence the results, since the conditions of burning were 
ialike in both cases. For standardising incandescent 
'glow lamps the conditions were entirely different, anq 
| when the Pentane lamp was used for this purpose the 
corrections published by Mr. Paterson in his paper might 
be necessary. So far was he convinced of this, and of the 
| advisability of determining the effect of moisture upon 
the luminosity of the Pentane lamp, that he was about to 
undertake similar investigations himself. He should use 
however, a chemical method for estimating the amount 
of moisture in the air, rather than the method described 
by the author. 

Dr. Glazebrook agreed with Professor Harcourt as to 
the necessity for further work on this subject, and also 
explained why the tests for humidity carried out at the 
National Physical Laboratory had been made volumetric. 
ally, instead of by chemical methods. 

Dr. Harker and Professor Ayrton also joined in the 
discussion, and pointed out the difficulties of governing or 
| measuring electric current pressure so closely as to obtain 
an absolutely constant lighting effect. Dr. Harker stated 
| that differences of one-tenth of a volt in the electro-motive 

force caused differences of 1 per cent. in the lighting 
effect, and Professor Ayrton supported Dr. Harker upon 
‘this point from investigations carried out in his 
| laboratory. 
| Professor Fleming and Mr. Paterson then replied to 
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candle in twenty-five, it is far greater than possible errors in 
observations made with due care. 

For the purpose of bringing into agreement photometric 
measurements made in different parts of the world these large 
bulb standard photometric lamps have proved very useful, and also 
they have proved of utility in obtaining the proper coefficients for 
the correction of the candle-power of flame standards for atmo- 
spheric moisture and temperature. 


The second dealt with “Investigations upon the Ten 
Candle-power, Harcourt, Pentane Lamp,” 
Mr. Clifford C. Paterson, the author. 
runs as follows :— 


This paper gave briefly the results of investigations carried out 
at the National Physical Laboratory in order to determine changes 


in the illuminating power of the ten-candle Harcourt lamp due to | 


variation. 

(i.) In barometric pressure, 

(ii.) In the quantity of water vapour present in the air. 

When photometric comparisons are made between the pentane 
standard and a source of light unaffected by atmospheric conditions, 
as, for instance, an electric glow lamp, errors of the order of 5 per 
cent. may be introduced into candle-power measurements if correc- 
tions are not made for the hygrometric and barometric conditions 
existing at the time. 

In order to ascertain the amount of variation, photometric com- 
parisons were made against two large bulb Fleming-Ediswan electric 
standard glow lamps. The double comparison method only was 
employed, and the two electric lamps used to standardise a com- 
parison glow Jamp anew for each experiment, so that it was only 
necessary to burn the standards for five or ten minutes at a time. 

It is found convenient to state humidity volumetrically, as the 
number of litres of water vapour to a cubic metre of pure dry air, 
at the barometric pressure existing at the time ; so that if 
b reading of barometer in mm. 
aqueous pressure, 
vapour tension of carbon dioxide present in the atmo- 

sphere, 
the litres of water vapour per cubic metre of pure air 


-~ x 1000, 


e= 


4 


b-e-@ 

Upwards of sixty observations have been made on different days 
over a range of humidity varying from five to twenty litres per 
cubic metre, which are about the limits obtained under ordinary 
conditions in a well-ventilated photometer room ; 80 per cent. 
of these, when corrected by means of the formula, fall within 
+ or — 4 percent, of ten candle-power. 

The barometric pressure in these observations has varied from 
739 to 780 mm. of mercury, so that, applying the method of least 
— for these two variables, the following formula has been 
obtained for correcting the candle-power of the lamp to the 
standard atmospheric conditions of 760 mm. of mercury and ten 
litres of water vapour per cubic metre of pure dry air :— 

Candle-power = 10 + 0-066(10 — «) — 0-008 (760 — b) 
where ¢ is the humidity as explained above, and ) the height of 
the barometer in mm. 

From this it will be seen that a variation of one litre per cubic 
metre in the moisture causes a variation in candle-power of 
about 0-7 per cent., and that 10 mm. change in barometric pressure 
brings about an alteration of 0-8 per cent. in the illuminating 
power of the lamp. 

The standard humidity of ten litres per 1000 has been fixed upon 
as being the mean value for three years found at Kew Observatory. 
The figure is also borne out by observations made at the Meteoro- 
logical-office in Victoria-street, London, 


and was read by | 
The official abstract | 


the criticisms passed upon their papers, and Mr. Paterson 
stated that his formula for correcting the lighting power 
of the Pentane lamp could not be applied directly to the 
Hefner lamp, owing to the difference of the flame struc- 
ture in the two cases. 








THE I{NTERNATIONAL EXHIBITION AT 


ST. LOUIS. 
| (By our Special Commissioner.) 
| XIV.*—STEAM ENGINES (continued). 


Tue Westinghouse Machine Company, of Pittsburg, 
has a fine exhibit, consisting of four Corliss engines 
of 8200 horse-power each, and as these are grouped 
together upon a concrete floor they have a very 
imposing appearance, representative of a central station. 
The engines are of the vertical cross-compound con- 
densing type, and each is directly connected to a 
Westinghouse generator of 2000 kilowatts, with the 
revolving field mounted upon the shaft close to the fly- 
wheel. General elevations are given in Fig. 30, and the 
| general dimensions of these engines are as follows :— 


Westinghouse Machine Company Corliss Engines. 
High-pressure cylinder, diameter 38in. 
Low-pressure cylinder, diameter 76in, 

ROM =e cab s4)), wes “Agee “ass 54in, 

Revolutions per minute 834 } 

Piston speed ... 750ft. per minute 

oe of sn MEE aC ie Ee 13in. by 13in. 

Crosshead pin, diameter llin. 

Crosshead pin, length ... 13in. — 

Connecting-rod, length... llft. 3in. | 

Main bearings... ... 0... 0... coe coe ove. 28im. by 52in. 

Shaft, diameter at wheel and generator ...  33in. 

SARE: WMMEE 55 cee! te | eee.) sas . 

Cranks, pins, and shaft, weight... 

Fly-wheel, diameter... ... ss 

Fly-wheel, weight ... 

Height of engine .. 

Length of bed-plate 

Width of bed-plate 

Floor space covered 

Rated capacity 

Maximum capacity ...>... 

Steam pressure at regulator 

Back pressure, vacuum, 26in. 

BUSOU UGE ORIN 55 oot koe, ade es 

High-pressure cylinder, displacement per 
MUDOEE 555. doa. seeks cee kes ted de Al 

Low-pressure cylinder, displacement per 
| eer Sie ree : 


532 square feet 
3200 1.H.P. 
4800-1.H.P. 
150 Jb. 

2b. 

436 cubic feet 


5920 cubic feet 


23,650 cubic feet 


The cylinders are built up of the barrel, the steam and 
exhaust side pipes or boxes, and the heads, in which are 


placed the valves. In assembling, corrugated copper 
joints are inserted at the connections of the side pipes 


* Ne, XIII, appeared August 26th, 
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with the cylinders; these joints relieve the strain due to 
vitiecsatier expansion of the cylinder wall and the boxes. 
Each cylinder rests upon the slide barrel, a casting in 
which are formed the crosshead slides, the wearing sur- 
faces of which are cooled by water circulation. This 
casting in turn rests upon the A-shaped housing, and this 
rests upon the bed-plate, which is a single casting, with a 
hemispherical seat for the base of the main bearing. 
There is one set of holding-down bolts for the bed-plate, 
while other larger bolts pass through the bed-plate and 
the feet of the housings, which are thus anchored to the 
heavy concrete foundations. The cylinders, pistons, 
valves, and all parts subjected to high internal pressures, 
are of cast iron made in a reverberatory or open-hearth 
furnace. This “air-furnace iron” is of a much harder 
and closer grain than ordinary cast iron melted in a 
cupola, Its fibre strength is also 80 per cent. greater 
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Fig. 3i—MAIN BEARING 


than that of the cupola iron, which latter is used for such 
parts as the bed-plates, housings, slides, &c. 

The shaft is of fluid compressed open-hearth steel. It 
has a maximum diameter of 33in., and is hollow forged, 
with an interior diameter of 12in. The cranks are solid 
steel castings of the fantail pattern, have a taper fit 
on the shaft, and are set at 90 deg. with each other. 
The crank pins are forced in and riveted over at the back 
of the crank. The main shaft bearings are in two parts, 
and are self-aligning, the base of the lower part fitting 
the hemispherical recess or seat in the bed-plate, as 
shown in Fig. 31. This part is also cooled by water 
circulation. The box has lugs to receive shoulders on the 
upper part, or cap, which thus holds the sides together 
and makes a very strong connection. The upper part, or 
cap, has a bearing surface for only half its axial length. 
The lower part of the bearing is readily removed for 
re-babbitting, &c. The cap is taken off, and the shaft 
eased slightly off its seat, allowing the bearing to be 
slipped out. 

The fly-wheel, 22ft. diameter, is of sectional construc- 
tion, shown in Fig. 82. The centre consists of two heavy 
discs, 8}ft. diameter, keyed upon the shaft, and clamping 
between them the ends of the spokes, which are secured 
by bolts. The wheel is built up of five segments, each 
having two of the spokes. The rim is rectangular, 
2ft. 6in. deep and 1ft. 1lin. wide across the face. The 
rim segments are held together by “dumb-bell,” T-headed 




















Fig 32—FLY-WHEEL DETAILS FS 


shrunk-links, fitted hot to recesses in the sides of the 
rim, 80 that in cooling they draw the segments tightly 
together. These links are’ 8ft. 5in. long and Qin. thick, 
= a width of 6jin. in the body and 18}in. over the 
eads, 

The connecting-rods are round, with solid ends fitted 
with split phosphor-bronze boxes having wedge adjust- 
ment. The crossheads—Fig. 38—are of cast-steel, with 
adjustable shoes faced with Babbitt. Both the inner and 
outer faces of the shoe are turned concentric with the 
bored faces of the slides, and when the screws are 
removed the shoes may be revolved so as to be taken out 
without disturbing the crosshead. The piston-rods are 
threaded at both ends, and held in place by jam nuts, 
with keepers. The pistons are castings of “ air-furnace ” 
iron; they are of box type, with sectional packing rings 
set out by springs. 

The valves are of the double-ported Corliss type, 
placed in the cylinder heads, and held against their seats 





by spring shoes. The valve gear is of the double 
excentric type, without wrist-plates, there being direct 
connection to both steam and exhaust valves, as shown 
by the diagram in Fig. 34. Quick opening and closing 
of the exhaust valves is secured by a toggle joint motion 
in connection with the wrist arms or levers. The trip 
or releasing gear for the steam valves possesses a range 
of cut-off from 0 to } stroke, and is actuated from a cross 
shaft controlled by the governor, which is of the enclosed 





Fig. 33—CROSSHEAD 


self-oiling type. The dash-pots are attached directly to 
the valve brackets, from which they are suspended, 
instead of being bolted to the cylinder castings. . 

The cylinders are lubricated by means of a power 
pump driven from the valve gear. Lubrication of the 
remaining parts is effected by sight-feed manifolds, with 
centrifugal oilers for the crank pins and telescoping 
oilers for the crosshead pins. 

The engine has a guaranteed economy of 18}]b. per 
indicated horse-power per hour, based upon a mean 
effective pressure—referred to low-pressure cylinder—of 
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Fig 34-—VALVE GEAR 


2741b., when running at 26in. vacuum and with 150 |b. 
pressure at the regulator. The speed and load regulation 
is effected by means of an adjustable weight on an arm 
carried by the governor cross-shaft, the shifting of the 
weight varying the load on the governor spring, and so 
varying the cut-off proportionately. With a single unit 
the effect is simply a variation in speed, but with two 
units in parallel the speed of one cannot be varied inde- 
pendently of that of the other, and the effect of varying 





the cut-off isto shift theload from one to the other to 
equalise them. The weight is traversed upon the 
lever by means of a long screw driven by an electric 
motor. As these motors are all controlled from 
the generator panels of the switchboard, a very delicate 
control can be attained. The two generators of each 
pair are kept in parallel by the wattless cross-currents 
between the two generators. 

The stop valve, a section of which is shown in Fig. 35, 
is of the single-beat poppet type, with a head 14in. 
diameter. In the top of the main disc_is a 54}in. pilot 
valve, operated by the stem of the main valve. It opens 
before the main valve and thus by-passes; the steam, 
relieving the heavy pressure against «thes main disc, 
which would otherwise have to be overcome in opening 
the valve. The pilot valve.is also useful in :admitting a 
small amount of steam to the engine for warming up 
previous to starting. . c 

In addition to the governor, the engine has an emer- 
gency stop which comes into action in case the engine 
exceeds its safe speed. In a recess in, the face of the fly- 
wheel is a small pivoted weight whichis held by a spring, 
but which at very high*speed will:be thrown outward by 
centrifugal action, so'as to. project. beyond the fly-wheel 
and,strike a trip lever on the frame. = This operates a 
three-way valve«admitting. steam’ toa cylinder whose 
piston-rod is attached to the arm of an emergency stop 
valve. oo 
~The Hooven, Owens, and Rentschler Company, of 
Hamilton, is widely known as: a manufacturer of 
the Hamilton-Corliss engine, but up to. the: present year 
it had manufactured only herizontal engines. Following 
the entire reconstruction of the works, and the intro- 
duction of a number of large special machine tools, the 








Fic, 35—-STOP VALVE 


fiim has undertaken the construction of vertical Corliss 
engines, embodying several improvements in the general 
arrangement of the valve gear. The engine exhibited by 
this company at St. Louis is its first vertical engine, and 
is of interest for this reason as well as for the features of 
its design. - It indicates also the general tendency towards 
the use of vertical instead of horizontal engines. This 
engine is rated at 25C0 horse-power, and is directly con- 
nected to an alternating-current generator of 1500 kilo- 
watts, built by the National Electric Company. Fig. 36 is 
a view of the engine, and Fig. 38 is a cross-section through 
cylinder and valves. The general dimensions are as 
follows :— 


Hamilton Vertical Carles Engine, St. Louis, U.S.A. 


34in. by 54in. 


High-pressure cylinder : 
68in. by 54in. 


Low-pressure cylinder... . 


Distance between cylinder centres... 22ft. 6in. 
Height to top of cylinders ie 27ft. 9in. 
pe eS 
Steam pressure ... 0.0 cs os wee “eee = 1SOTB, 
Vacuum ethics. ade ie Soe (eee, Srqem 
Cg re: 
Main bearings 25in. by 42in, 
CHUN ON sis sw ess saw ning se 
Fly-wheel, diameter... ... ... ... ... 22ft. 
Fly-wheel, weight ie nin, siesta Sb oe, 
Valves of high-pressure cylitcer, dia- 

yt el aaa eae re | 
Valves of low-pressure cylinder, dia- 

ig LE ee ee ee 
High-pressure steam pipe, diameter ... 12in. 


High-pressure exhaust pipe, diameter... 16in. 


Receiver, diameter ... ... ... ... ... 28in. 
Low-pressure steam pipe, diameter ... 22in, 
Low-pressure exhaust pipe, diameter ... 28in, 


Each side of the engine has its individual freme and 
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| 
bed-plate. The bed-plate is of box section, deep and | The slippers are fastened to the crosshead by bolts | extension rods, or hook rods clamped to the arms of the 


heavy, with liberal bearing surface on the foundation. It is | independent of the adjusting wedge bolts. 


The connect- | valve gear. 


No wrist-plate connections are used. The 


cast In one piece, and is carried around the crank at full | ing rods are of circular section, 5} cranks long—12ft. 4in. | valve gear of the high-pressure cylinder is shown in 
height, forming a deep crank-pit with oil receptacle. The | —with solid ends and wedge adjustment ateachend. The | Fig.39. The valve arm A is keyed on the end of the stem, 
seat for the main bearing is bored and faced to receive | fly-wheel is built up of eight sections, each consisting of | and next to itis the arm carrying the hook B, whileinside 
the bottom box, which is of shell type, and can be | a spoke and a segment of the ring. The rim joints are | of this again is the cut-off or releasing cam C, operated 


ee 


wats at 


r 





[Fig. 36—HAMILTON-CORLISS ENGINE 


removed when the shaft is raised enough to free the box 
from its weight. This box is arranged for water circula- 
tion. Upon the bed-plate is the housing, of A shape, 
made in two sections. The slide frame or barrel is 
circular in form, slightly flattened at the sides to allow 
of fitting door or oil shields over the openings, as is done 
also in the housings. 


the ends of the barrel being faced at the same time. 
Upon the slide frame rests the cylinder. Platforms are 
fitted at the level of the top of the housing and the top 


Fig. 37—STEAM VALVE GEAR 


of the slide frame, and the upper platforms are connected 
by a bridge. The receiver is beneath the upper platforms, 
and is without a reheater. 

Each piston has a body, cored out for lightness, and 
a follower ring. There is a single sectional packing ring 


An air space separates the walls | 
from the slides, which are bored out to a segmental form, | 


secured by shrinkage links, while the ends of the spokes 
are bolted between two heavy discs keyed on the shaft. 
The lubricating arrangements are carefully planned. 
The main bearings are lubricated by a continuous stream 
of oil, which is furnished by a pump driven from one of 
| the excentrics. From a tank beneath the floor the oil is 
pumped to two receivers, one 
over the cap of each main 
bearing, from which it flows 
by gravity to the journals. 
The bottom boxes are cored 
| out and arranged for water 
circulation. The excentrics, 
| crosshead slippers, and crank 
| and crosshead pins are oiled 
| from a gravity feed system 
| by multiple sight-feed tanks 
}on the upper part of the 
| engine. The slides are lubri- 
cated by wipers, which are 
| attached to the crosshead 
| slippers, and dip into oil re- 
| servoirs at each stroke. The 
| valve gear, rocker arm bear- 
| ings, &c., are lubricated by 
grease cups. The excentrics 
| are enclosed, to prevent oil 
| from creeping along the shaft 
| to the fly-wheel and gene- 
rator, and the engine is fitted 
| with oil shields and doors to 
| prevent the spattering of 
| oil. 
| The valve chambers are 
| arranged in the cylinder 
barrels, so as not to have 
to disconnect the valve gear 
| when the covers are removed. 
The valves are, however, so 
placed as to give about the 
same clearance as if they 
were in the cylinder heads. 
This is done by bringing the 
| exhaust valves partly within 
the cylinder walls, although 
| at no time do the valves enter 
| the space swept through by 
| the piston, while the piston 
|is allowed to sweep past the 
| ports. On the steam side, 
| however, the ports are so 
j arranged that the steam 
| strikes directly upon the 
| head of the piston, thus pre- 


| venting side shock or pound. Both steam and exhaust 


“Tick 


| from the governor. 
| connecting the arm E on the valve stem to an arm F on 


The exhaust valves have.a link D, 


a rocking shaft, which also carries another arm G, 
































Fig. 38—VERTICAL SECTION 


operated by the extension rod. The steam valve connec- 
tions are shown more in detail in Fig. 37. Short rods 
connect the arms of each pair of valves. 

On the first platform is mounted the governor, which 
is of the high-speed centrifugal type, with fly-balls and 
centre weight. Both cylinders are under control of the 
governor, so that the work is properly proportioned 
between them according to the load. The range of 
cut-off is from 0 to 3 stroke, and the average 
cut-off is at 23 per cent. There is a motor and micro- 








Fig. 39- HAMILTON-CORLISS VALVE GEAR 


meter attachment for changing the speed from the 


which is pressed out by spiral springs held in place by | valves are double-ported, light in weight, and have a| switchboard to regulate for throwing generators in 


T-headed brass bolts. ‘The piston is forced on a taper 
fit on the piston-rod, and secured by a jam nut and 
keeper. The crosshead is a steel casting, with cast iron 


| very short travel. 
| There are two excentrics to each cylinder, one for the 
| steam and the other for the exhaust valves. The excen- 


parallel. In connection with the governor there is a 


| safety stop which is normally kept open by rods attached 
| to an arm, which is held up 


y an idler wheel attached to 


slippers faced with phosphor-babbitt, turned and faced. | tric rods work oscillating levers, which in their turn work it and riding on the governor belt. Should the belt 
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break, the arm would drop, and the rods would shift the 
governor to such a position as to shut off the steam. 
The engine is also equipped with the Monarch safety 
stop. 

The condensing plant consists of a Stilwell and Bierce 
surface condenser, with a direct-acting, compound, con- 
densing, circulating pump, having rotary valves and a 
direct-acting hot-well pump. 








DOCKYARD NOTES. 


| 





Two new Austrian river monitors have been added to the 
Danubian flotilla. They were launched in the spring of this 
year, with the names of Temes and Bodrog. Unlike earlier 
monitors, they carry their two guns forward, one upon either 
side in small gun-houses. ~ These are 4°7in. of 35 calibres. 
Aft they have a 4°7in. howitzer. The engines -are three- 
cylinder, vertical, triple-expansion.of 1400 horse-power, and 
instead of the Yarrow boilers usually fitted now-a-days to 
Austrian warships, these vessels are supplied with Thorny croft 
generators of the Schiilz pattern. 





THE persistence with which the French reconstruct their 
old ships is exemplified in the case of the old monitor Furieux, 
which has:just run her trials with considerable success. 
has keen re-armed with modern 9°4in. in single turrets fore 
and aft. The old. engines have been retained, but Bellevilles 
have been substituted for the old boilers.. On her’ trials at 
Cherbourg she developed 5145 indicated horse-power, and a 
speed of 14°345 knots, with 91 revolutions. This speed is 
about half a knot more than she realised on her first trials, 
and the apostles of reconstruction are correspondingly 
delighted. 





Tue Gambetta, reconstructed after her recent accident, 
has just been running trials at Brest. With sixteen of her 
Niclausse boilers lighted she reached 15,000 horse-power at 
105 revolutions. As the result of this trial it is announced | 
that neither engines nor boilers appear to have been affected | 
by the recent grounding. 





Tue Lord Nelson class stiJl affords food for speculation. 
The latest rumour about these ships is that double turrets are 
to be dispensed with, and that, instead, six 9°2’s, with axial 
fire for the fore-and-aft guns, will be mounted on the main 
deck in a box battery, with the other four in single turrets 
on the upper deck. 


She} |- 


| ment. 





TANDEM COMPOUND DROP VALVE STEAM 
ENGINE. 

Our Supplement illustrates a new type of engine con- 
structed by Messrs. Ruston, Proctor and Co., Limited, of 
Lincoln, who have long been builders of Corliss and ‘‘ drop 
valve ’’ engines. 

The special features embodied in this new design are a 
positive valve-gear motion of a simple and substantial type, 
giving large valve openings and permitting a higher speed 
to be run wit very economical results, while a very strong 
construction @f the engine generally is secured, making it 
suitable for such arduous and exacting duties as electric 
power or traction work. 

Both cylinders are mounted on bridge pieces, which firmly 


Steam Valve 





forming a radial gear by which the point of cut-off can be 
adjusted by hand by suitably twisting the guide. 

The motion for the exhaust valve is taken off a suitable 
point in the excentric strap by another rod connected to 
a sliding joint on the exhaust rolling lever, so as to permit 
compression to be adjusted as required, the lead remaining 
constant. 

The principle of the high-pressure valve gear—see page 226 
—is similar, but further developed. In this case two more 
levers are pivoted one on each side of the radial pin of the 
excentric rod; the inner ends of these run in other guides 
parallel to the guide of the excentric-rod, arranged so as to be 
twisted simultaneously by the action of the governor, but at 
an opposite angle. These outside levers at their free endsare 
connected to thé rod-moving the steam valve, and forming a 


Exhaust Valve 
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CIAGRAMS OF VALVE OPENING 


tie together the piers of the foundation, and in order to work 
better with highly superheated steam, the high-préssure 
cylinder is placed behind, and the low-pressure cylinder is 
bolted direct to the bed-plate. Thesteam and exhaust valves 
are.arranged on the cylinder in the usual positions, and are 
lifted by levers rolling on curved: blocks and closed by 
springs.. They are actuated by four excentrics on a hori- 
zontal shaft, oné excentric at each end of each cylinder. 

The principle of the motion may be best. followed, by con- 
sidering first the low-pressure gear—see page 226 and Supple- 
In this the free end of the short rod attached to the 
excentric is pivoted in a plunger which runs in a guide which 
can be twisted at a varying angle, causing a pin placed at 
about the centre of the rod to describe an ellipse correspond- 
ingly varying in its obliquity. This:pin isconnected by the 
rod shown to the rolling lever of the steam valve, the whole 


system of the third order ; their action is to convert the ellipse 
described by the radial pin, the minor axis of which is more 
or less normal to the axis of excentric-rod, into a less regular 
figure, having its major axis so placed. By this device smarter 
valve opening and greater range of cut-off are obtained, 
the advantages of which will bé at once appreciated by 
an inspection of the annexed diagrams; these qualities 
being of special value when working with the increased: speed 
and varying loads required for the duties named above. 

By the adoption of the system of levers described, the 
thrusts on the guides are equal and opposite, so that the 
reaction on the governor is balanced. The control, therefore, 
is very good, the double secondary levers also avoiding over- 
hanging pins, and consequent stresses. The governor shown 
in the illustration is of the Hartung type with springs, acting 
directly on the centrifugal weights. 
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Dashpots are not fitted to the valves, thus saving much 
complication ; the requisite silence being obtained by careful 
adjustment of the rolling levers. The whole arrangement is 
more simple than might be inferred from this description, 
and the simplicity and substantial character of the gear, with 
its corresponding freedom from wear, can best be realised by 
an inspection of the engine. From the illustration, however, 





these good qualities are evident as regards the general design, 
and particular care has been taken with every detail, such as 
oil-catching and saving devices. 

The cylinders are 143in. and 23in. diameter by 3Uin. stroke, 
the revolutions per minute 120. All parts are strong enough 
for a working pressure of 165 lb. per square inch, and the 
engine will develop a normal load of 250 horse-power. This 


i 
HIGH-PRESSURE CYLINDER 


size is one of a range of standard patterns which the makers 
are constructing up to 800 horse-power. 








A Licet Suspension Bripce.—-A light footway suspension 
bridge of 510ft. span has been built over the Kanawha Valley, 
U.S.A., to carry only horses, pedestrians, and hand trucks, 
with which it is sometimes loaded for a considerable portion 
of the span. It has a roadway 6ft. wide, with a calculated 
capacity for a concentrated load of 1200 lb. at any point. The 
bridge weighs only 100 Ib. per lineal foot, giving a total metal 
weight of 54,000 lb. for the completed structure, including the 
suspended floor, and 3000 1b, ofiron and steel in the anchorages. 
It is stiffened by the cable under the floor, and by a line of 
4in. by 6in. wheel guard timbers on each side of the roadway. 
Each main cable is 1$in. in diameter, 1300ft. loag, has arated 
strength of 90 tons, and a working load of 22-4 tons, and has 
a maximum vertical reaction of 13°5 tons at each saddle. 
The upper cables are 19°5ft. apart on the tops of the towers, 
and 6°5ft. apart at the centre of the span, and have a versed 
sine of 37ft. The bottom cable has a versed sine of 5:5ft. 
Each cable extends continuously between the tops of the 
towers and beyond to one anchorage, from which it returns 
in the same inclined plane and forms the reversed camber 
cable on which the floor is supported. It continues beyond 
the opposite tower to a separate anchorage between the main 
anchorage and the shore. This arrangement provides 
two anchorages, and two screw adjustments of about 2ft. for 
each cable. The cables are cradled, or brought closer 
together at the middle than at the towers, and the upper 
cables have no transverse connections. The floor planks are 
laid directly upon the lower cables. Steel suspender rods, 
4in. diameter, 5ft. apart, connect the upper and lower cables. 
Each tower consists of a pair of pyramidal frames, of timber 
construction, 35ft. high, 8ft. square at the base, and 2ft. atthe 
top, connected by transverse framing. 


THE PUGET SOUND POWER COMPANY. 
No. I. 


Tue works of the Puget Sound Power Company, 
situated in the State of Washington, U.S.A., present some 
features which will be of interest to engineers engaged in 
hydraulic power development. They were undertaken 
to create an independent source of electric power for the 
use of the street railways and lighting of Seattle 
and Tacoma, and for the operation of the high-speed 
inter-urban railway, 40 miles in length, connecting 
those towns. 

Broadly, the works generate 20,000 horse-power, 
under a net head of 860ft., supplied from a reservoir of 
some seven millions cubic feet capacity immediately at 
the head of the pipe lines leading to the wheels, which 
reservoir is fed by a large flume tapping the river—the 
Puyallup—about 10} miles up stream, where: a stone- 
filled timber weir across the river diverts its flow through 
rocks and gates vid a concrete intake canal into the 
flume head. 

As the country was virgin forest, and absolutely with- 
out means of transportation, it was decided to build a 
23-mile line from the nearest point of a logging road, the 
Tacoma Eastern Railway, to the foot of the hill upon 
which the reservoir just mentioned was situated, with a 
cable incline from its termination to the summit, and 
another branch round the bank of the river to the site of 
the power-house. A wagon road, which ascended the 
hill from the opposite side in 1in 12 switchbacks, was 
also constructed to the reservoir, where one of the 
principal camps was established, the road being continued 
through to the headworks as the works progressed, being 
“corduroyed” throughout to enable it to stand heavy 
teaming in the long rainy season of North - West 
Washington, some two hundred horses being almost con- 
stantly employed along it. 

The river Puyallup, named from the Puyallup Indians, 
is fed by four large glaciers in Mount Rainier, a pe 
which rises 14,500ft. above sea level, and stands about 
30 miles from the headworks of the flume. In addition 
to the constant supply thus derived, the mountain region 
has a rainfall of nearly 100in., acting as it does as a huge 
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condenser for the rain clouds coming in from the Pacific 


coast line. Continuous river and meteorologica] obser- 
vations made during the time of construction showed the 
interesting feature of a glacial tide dependent on tempera- 
ture, which gives the plant a maximum of water about 
the hours of peak load. The minimum flow of the 
stream is placed at 250 second-feet, occurring at very 
long intervals and lasting only for a few hours; and the 
plant is based on 300 c.f.s., the reservoir—which is 
designed to be eventually doubled in capacity—being 
fully able to provide the deficieniéy whenever it occurs. 

Preliminary works.—The branch line tc the Tacoma 
Eastern Railroad was constructed along the shore of 
Lake Kipousin, and joined the main line at the yards of 
a large sawmill, from which the great bulk of the 
millions of feet of lumber required for the flume and other 
works was obtained. This line was very substantially 
constructed for permanent use by the railway company, 
as a means of logging off the surrounding country, and 
was laid with 60 lb. steel flange rails, spiked to 6in. by 
8in. sawn ties in gravel ballast—ordinary American 
practice. At its junction with the cable incline the 
power company’s spur to the power-house began, run- 
ning about a mile and a-quarter along the river. At this 
common point side tracks were provided, and a station 
and freight house built. This place was named Electron, 
and is now so known to the Post-office. 

The power-house line was laid with 30 Ib. rails, and 
entailed some very heavy cuttings through loose rock, 
solid rock, and gravel, with trestles across the deep 
gullies running in from the river. It was worked at first 
by a geared locomotive, which, after an accident, was 
replaced by an ordinary switching engine. Much trouble 
was caused on this piece of work by a cutting in side hill 
ground, the upper slope of:the-cut, at 1} to 1, running up 
some hundred feet. When this cut was finished it slid 
in during a rain storm, revealing a sloping layer of greasy 
blue clay about half way up, the face of which had not 
been uncovered during excavation. The lodgment of 
water on this layer caused the whole upper side to slide 
in, giving about 100,000 extra yards to shift. Fortunately 
the river afforded a convenient dumping ground. It was 
the most crooked piece of railway in the writer’s experi- 
ence, and an expensive bit of “subsidiary” work; but 





without it it would have been practically impossible to 





get the 38300-kilowatt generators and the 5000 H.pP. 
impulse wheels—the largest direct-connected units ever 
built—into the station, to say nothing of the other 
material and a 50-ton electric travelling crane; and it 
now carries excursionists to the works, and awaits the 
advent of the four additional units contemplated by the 
power company. 

The incline leading from Electron to the reservoir sit: 
was 4600ft. long. As the lower end was in heavy rock 
cutting, - while the upper was clay and hard pan, it was 
built as a Y,the two tracks being from near the middle to 
the summit, in order that a descending car might assisi 
the ascending one upon this the steepest part of th: 
grade. Commencing at the bottom, the grades ranged 
from 26 per cent., through 5 and 3 per cent. in the middle, 
to 37 per cent. at the wagon road crossing, and. reached 
the summit by some 1500ft. at no less than 674 per cent., 
which is believed to be a “record.” The hoisting engine 
at the top was able to bring a standard flat car, weighing 
18,000 lb., up this hill, but the road was regularly 
operated with small flat cars, built on the works, witi: 
15ft. bodies, equipped with a “strong back” frame at 
one end, A large double-cylinder donkey engine was 
later placed at the passing point—called the * Midway 
Plaisance,” after the Chicago Fair—which brought stan- 
dard cars, flat and box, half way, where they were 
unloaded on to the small cars. The standard cars could 
not descend the 3 per cent. grade and pull the rope, and 
as the “Midway” was all on a 380ft. trestle, that grade 
could not have been much increased without considerable 
extra outlay. All the trestles were made with the round 
timber found on the ground, up to and including the caps, 
The stringers, six in number, were 8in. and 14in. Wash 
ington fir, obtained, as were all sawn ties used, from the 
Lake sawmill. The rest of the track was laid on heavy, 
hewed ties, cut locally, and sunk in the hard pan to for- 
mation level. To anchor the track on the 674 per cent. 
grade a line of stringers, half-lapped to each other at their 
butting ends, was laid continuous under each rail, with 
which they broke joint, and to the stringers were bolted 
6in. and 8in. sawn ties, every fifth one of which was 
turned on edge and let 2in. into the stringer. The rails, 
which-were 60 |b. flange, were spiked to these, the flanges 
being’ notched at every fifth tie and the spikes driven in 
these notches to prevent creeping. The track so con- 
structed stood perfectly, despite many gloomy prognosti- 
cations. Much trouble was experienced from washing out 
of the roadbed in the heavy storms, when large quantities 
of water would rush down in a torrent, but through cross 
trenches from side drain to side drain, at very short inter- 
vals, cured this trouble. It was difficult for a man to get 
up this grade at any time, but absolutely impossible to 
stand up on it during rain. ' 

The rope used was lin. plough steel, and when the 
operating foreman had surreptitiously satisfied himself 
that he * couldn’t. break it"—by taking up a flat car, 
loaded with ties, stringers, and rails—nobody hesitated to 
trust himself to it onthetrip.. The descent at night, when 
cars were being lowered as fast as they would run, was 
scmething to remember. On one occasion, when the 
steam shovel for the excavation of the reservoir was going 
up, a coupling chain—not the rope—broke when it was 
near the top. The car went down at. speeds estimated 
variously between 90 and 200 miles an hour, keeping the 
rails the whole way to the bottom, where it met the 
engine used to work over the power-house line standing 
on the track at Electron. The crew saw what was coming 
in time to jump, and escaped with trifling injury; but the 
locomotive was thrown fully 200ft. into the air, where she 
blew up—what was left of her, that is. She was the 
worst wrecked engine the writer ever saw. 

The small cars, of which some forty in all were built, 
were usually run in trains of three or four at a time, being 
loaded at the ‘ Midway “ from standard cars brought up 
by the donkey engine, or from the stock of lumber gener- 
ally kept stored there. They were fitted with hand- 
brakes of the English goods wagon type, for ready control 
in marshalling on the 3 per cent. grade, and proved to be 
just what was required for the sharp curves of the flume. 

The whole length of the incline was lighted by elec- 
tricity from the service plant, and was operated strictly 
by telephone, helped out by a man in a crow’s nest at the 
top, who was in view of the engineer running the hoist. 
The rope was carried on cast iron sheaves, or rollers 
with wooden barrels, and was lubricated with tar and 
linseed oil. Had it been run to the lower end of the 
incline it would have necessitated arrangements to 
take care of a vertical rise at the “ Midway” of over 
190ft. 

The road was worked day and night, and transported 
about eight million feet of lumber, in addition to the 
daily supplies for 2000 men, and the boilers, machine 
tools, electric light engine and dynamo for the construc- 
tion plant, as well as a large proportion of the steel pipe 
lines and a vast quantity of miscellaneous iaterial 
required for the 10 miles of railway and three “ dinky ” 
locomotives used on the flume work. No accidents 
occurred, other than the break away previously men- 
tioned. The total lift was just under 900ft., and at the 
top the tracks, after crossing the pipe lines, joined the 
flume railway, and connected with various spurs to the 
company’s commissary store at Reservoir Camp and to 
sawmill No.1. Immediately beside the hoisting engine 
house were the four boilers, provided with a spur track 
from the mill, and the machine shop and dynamo room. 
Here were installed planers, shapers, drill presses, and 
the usual appliances of a well-equipped shop, all run 
from the electric light engine. Ruble stores were also 
built here, where stocks of material and tools were kept, 
being duly charged out to the several departments and 
crews as required. Current was furnished to the saw- 
mill, to the reservoir camp, along the incline, and for the 
use of the contractors for the power-house and reservoir. 

Spring catch points were provided at the head of 
the incline, which were set by hand for every descend- 
ing train. The time--required for a work trip, ascend> 


ing, was usually about sixteen minutes, 
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COAL IN YORKSHIRE. 


Tue winning of the coal after nearly two years’ sinkings at 
the Dinnington Colliery, in the Worksop district, in an im- 
portant section of what is known as the great Yorkshire 
coalfield, is another confirmation of the immense value of 
the large undeveloped mineral tracts lying to the east of 
Sheffield. Mr. Meade, in his valuable work, ‘‘ The Coal and 
Iron Industries of the United Kingdom,’’ says :—‘‘ This coal- 
field occupies a considerable area of the West Riding and 
southern parts of Yorkshire, and with its extension into the 
shires of Derbyshire.aud Nottingham, has a known area of 
about 800 square miles, its length from north to south being 
upwards of 66 miles, Sheffield occupies the centre of the coal- 
field, and in it, a section of 4500ft. of coal measures, with 
fifteen seams of coal occur, each seam having a thickness 
exceeding 2ft, and giving a total thickness of 46ft. of vertical 
coal. While in the numerous seams less than 2ft. thick there 
exists a vertical section equal to 53ft. of coal.’’ For anumber 
of years the Denaby Main Colliery in South Yorkshire was at 
the extreme point and close to the magnesian formation. It 
is 450 yards deep, and works the Barnsley bed 10ft. 2in. in 
thickness. .The South Kirby Colliery sinkings are placed 
in one of the finest unbroken coalfields in Yorkshire between 
Hemsworth and Heckleton, measuring 80 square miles in 
extent. The coal, which was won at a depth of 635 yards 
jn 1878, is of peers quality, and nearly 9ft. in 
thickness. Since that period the Heckleton Main Colliery 
Company has developed one of the finest properties in 
Yorkshire, and the Carlton and Grimethorpe Colliery 
Company is now engaged in sinking to the same seam at 
Frickley, and is making considerable progress with the costly 
undertaking. It is also proposed to sink to the same seam at 
Bentley, near Doncaster, where another large colliery will, it 
is understood, be developed. The South Yorkshire district is, 
however, to have important opposition, judging from the 
spirit with which the Sheepbridge Coal and [ron Company 
proposes to.equip its undertaking. A large area of coal has 
been acquired, and the sinkings of two shafts were commenced 
on September 24th two years ago, and after a series of success- 
ful sinking operations, coal was won on the 24th inst. at a 
depth of 667 yards, and 4ft. 34in. in thickness, The colliery, 
which is about three miles from Kiverton, is in an isolated 
part of a pleasant agricultural district, its nearest market 
being Worksop, about six or seven miles distant. The sinkers 
and workmen were, in the early stages of the operations, 
housed in huts; in recent times many houses have been 
built, the company itself providing about thirty houses. 
Large brickworks, with the most modern appliances, have 
been put down and extensively worked. A well, 150 yards 
in depth, has been sunk, and is provided with water lodges, 
so that the whole of the prospective village will be supplied 
with water. An extensive electric lighting plant has been 
put down, and has been of good service during the sinking 
operations. The surface plant and the colliery surroundings 
are also lighted with the new light. Carpenters’ and black- 
smiths’ shops have been erected ; two horizontal engines with 
high and low-pressure cylinders, by Davey, Paxman 
and Co., of Colchester, have been put down, and _half- 
a-dozen large boilers, with double furnaces and automatic 
stokers, have been provided, and others will be required 
when the colliery is in full working order. The brickworks 
have been producing 1200 bricks per day, and three large 
beehive ovens have been erected to bake them. A chimney, 
which is 150ft. high, and, in fact, a landmark in the district, 
marks the spot where these active operations have been going 
on for the past two years or more. It may be stated that on 
the visit of the Sheffield University students in March last, it 
was stated that the ‘‘ top hards’’ were expected to be reached 
in September of this year, at a depth of 650 yards. Thecoal 
was won sooner, but at a greater depth. The coal is of an 
excellent quality, and its winning has created the greatest 
possible satisfaction in the isolated district where the new 
colliery is situated. 











EXCAVATIONS AT NIAGARA. 

Ir is probable that the most interesting rock excavation 
now taking place in America is, that going on beneath the 
upper rapids of the Niagara River and behind the great 
Horseshoe or Canadian Fall, in the construction of the tunnel 
of the Electrical Development Company of Ontario, which 
is the constructing company for the Toronto and Niagara 
Power Company. 

This tunnel is to have a length of about 2100ft , and it 
extends from a wheel pit to the gorge, the portal being 
behind the sheet of falling water of the Horseshoe several 
hundred feet out from the Canadian shore. As the line of 
the tunnel is directly underneath the river bed, in order to 
reach it it was necessary to sink a shaft near shore, and then 
drive a lateral tunnel nearly 400ft. out behind the waterfall. 
During the construction of this shaft and lateral tunnel all 
excavated material had to beraised to the surface, but as soon 
as the line of the main tunnel was reached, a heading was 
driven toward the Horseshoe, and when the face of the 
precipice was arrived at a large opening was made, and now 
all the rock excavated is being dropped into the lower river 
behind the tumbling water. 

Rightin front of the opening the sheet of water has a thick- 
ness of about 12ft., and as the line of the tunnel is about 
level with the lower river, the rush and tumble of the 
water over the fall is tremendous, while blasts of spray and 
sheets of water drive about in every direction. Thousands of 
tons of rock will be dumped behind the waterfall at this 
point, as the tunnel is excavated up to the wheel pit. Some 
idea of the quantity may be gained from the fact that the 
hole that is being bored under the river bed will be about 
ISft. by 25ft. in cross section, and all the rock excavated will 
be dropped into the river behind the Horseshoe. It has long 
been believed that a deep, vast hole oxists in the lower river 
immediately in front of the Horseshoe: Fall, because of the 
constant falling action of the water, and the manner in which 
the rock that is dumped there disappears would confirm this 
belief., Still, it is not thought by men who have watched the 
Work. and the action of the waters that the dumped rock 
settles to the river bed. On the contrary, the present con- 
tractor, Mr. A. C. Douglass, believes that, as the excavated 
rock is in the nature of a shale, the action of the currents 
grinds it up and it passes on down stream in the form of sand. 
Frequently at night, when thé tunnel of the Canadian 
Niagara Power Company was being built close by, great piles 
of rock were dumped at the portal at night, and the men 
would wonder where they would put the excavated material 
of the following day ; but when the morning came it was found 





that the current had gradually washed the rock away until 
all had disappeared. 

In excavating these Niagara power tunnels the rock is 
taken out in benches, the lower bench being left to the last. 
At the present rate of progress the expectation is that the 
tunnel heading will reach the wheel pit of the Toronto and 
Niagara Power Company between October 15th and 
November Ist. 








THE FRACTURE OF STRUCTURAL STEEL 
UNDER ALTERNATING STRESSES.” 


By JOHN OLIVER ARNOLD, Professor of Metallurgy, Sheffield 

University College. 
THE efforts of steel metallurgists and engineers to obtain scientific 
control over the mechanical properties of steel used for structural 
engineering purposes, although attended with much success, have 
nevertheless presented certain unfortunate features of failure. 
Thirty or forty years ago it was claimed, apparently with reason, 
that if the chemical constituents of mild steels were identical, 
their mechanical properties were necessarily similar. But, as ex- 
perience extended, it soon became evident that steels registering 
practically the same chemical analyses gave astoundingly different 
mechanical tests. The next stage of research led to the enuncia- 
tion of the generally-accepted idea that steels having a good 
chemical composition, correlated with satisfactory tensile and bend- 
ing tests, were thoroughly reliable. But tho advent of high speeds 
placed engine parts under rapidly alternating tensile and com- 
pression stresses, the reversals being, in some instances, at the 
rate of 800 per minute. Under these new conditions, the sense of 
security ensured by a good chemical composition and satisfactory 
static tests was rudely disturbed by the fact that steel, in a 
relatively small number of cases, was liable to fracture far below its 
— limit, more after the manner of glass than of a ductile 
metal. 

These facts led to a remarkable development of the micro- 
graphic method of examining steel. The results obtained have 
thrown considerable light upon the matter ; but after fifteen years’ 
correlative research, the inexorable logic of facts compels the 
author to state with regret that in connection with this particular 
matter the microscope in its turn has toa considerable extent 
broken down in its attempt to solve that mystery of steel, of all 
others the most important practically, namely, the cause and pre- 
vention of its sudden rupture under vibration and alternation, two 
phenomena probably closely allied. The author here wishes to 
emphasise and reiterate the fact that he is discussing steels possess- 
ing great toughness and ductility under ordinary static tests. 

To pass from generalities : The author, through the kindness of 
his friend, Mr. J, 'T. Milton, Chief Engineer of Lloyd’s, is enabled 
to publish, with a certain degree of reserve, important facts ascer- 
tained during a two years’ research carried out with the assistance 
of his friend and colleague, Mr. Andrew McWilliam, A.R.S.M., at 
the University College of Sheffield, under instructions from Lloyd’s 
Committee. 

To select one instance ; the shell-plates of the boiler of a colonial 
cruiser split longitudinally from end to end, under the hydraulic 
test. The fractured plates were about one inch thick, and each 


weighed nearly three tons. The average analysis of the plates was 
about as follows :— 
Phosphorus .. oe ae. “pe se) (ae Sue ek ne eee 
CS te" See: ob <6. .00 0 0 ae hae ee Oe 
Copper ) a ae 
Arsenic f so 0s ce | WO 


Of course the above analysis is beyond reproach. Pieces from 
the fractured plate, bent double and closed right up under violent 
hammering, without any sign of flaws. The average tensile tests 
registered about :— 

Elastic limit .. .. 
Maximum stress .. 
Elongation .. .. 
Reduction of area 


15 tons per square inch 
+. . 29 tons per square inch 
+s «+ 29 per cent. on 2in. 
- eo « Oper cent. 
The above mechanical tests leave little to be desired. The 
microscopical structure showed a distinct and unusually sharp 
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PROFESSOR ARNOLD'S TESTING MACHINE 


segregation of the pearlite and ferrite, the latter being angular 
and intensely crystallised. It was also large in pattern, and 
frequently occurred in those long white lines, rich in sulphur and 
phosphorus, which are technically known as ‘‘ Ghosts.” 

In the early stages of the research it was thought that the 
sharp crystallisation might be regarded as an effect due to that 
cause which produced also the effect of brittleness. As will be 
seen presently, this theory was decisively negatived by subsequent 
experiments. In order to measure the mechanical brittleness 
incapable of being detected by ordinary static or bending tests, 
the author caused to be devised the machine represented in the 
full-sized diagram exhibited. 

The test piece T is along the line of the die D rapidly placed under 
severe alternating stresses, slightly beyond its elastic limit, produced 
by the rotation of an excentric on the vertical shaft of the bevel 
wheel, but the strain along this line is necessarily relatively small. 
The number of alternations are registered by a counter, adjusted to 
zero for each test. The rate of alternation can be varied at will 
and in the near future these data will be supplemented by a record 
of the energy expended per test piece, ascertained by means of a 
delicate integrating Watt meter. This method of testing—which 
practically carries out the almost impracticable Wohler test in one 
or two minutes—has already thrown important light on the obscure 
phenomena under investigation, and has also exhibited remarkable 
delicacy. These facts are proved by the data now submitted to 
the section by the author. 

In preliminary tests on standard English acid open-hearth boiler 


* British Association, Section G, 











plate steel the remarkable fact was noted that in all probability 
the resistance of structural steel to rupture under rapidly alter- 
nating stresses is inversely proportional to the rate of alternation. 
This law, if fully established by the exhaustive experiments now 
being carried out at the Sheffield College, demands careful atten- 
tion from every engine designer. The following figures indicate 
concretely the data upon which the author provisionally enunciates 
the law. The subjoined table has reference to alternating shock 
bending tests carried out on a good boiler plate steel, the test bars 
being gin. square and the bending force being applied 4in. from 
the line of maximum stress, with a range of ,%,in. each side. 


Number of alternations 


Rate of 
Mark. emcee necessary Mean. 
alternation. complete fracture. 
81 «+ «+ 168 per min. atc ae ee 
82 168 per min. 1456 1875 
83 168 per min. 1352 [ 
84 168 per min. 1361 
85 266permin. .. .. .. 860 
86 266 permin. .. .. .. 870 378 
87 :) 266permin. ©. |. :. 916 87 
58 eo 266permin. .. .. .. 868 


Whilst the above results exhibit considerable concordance, those 
obtained from the fractured boiler plate were so erratic that for a 
time the author was almost in despair, when the curious clue to 
the situation presented itself, that one side of the plate was brittle 
and the other tough under alternating stresses, . This theory is 
about to be put to a most careful experimental test, but id the 
meantime the following data are, in all probability, substantially 








accurate :— Vg 
Rate of | No. of ictatie 
alter- alter- aaa 
Mark. sation | nations Heat treatment. poseen et 
per min. | endured. | — 
L 3 169 | 420 1 Heated to 950 Cent. and f Inside 
L 4 » | 1232 §| cooled in air Outside 
: - e — } | Oil quenched from 920° Cent. Inside 
Lil 266 433 | eit Inside 
L 12 s g64 | As received { Outelde 
L18 os | 260 | Heated to 950° Cent. and /f Inside 
L192 ba | 500 f| cooled in air | Outside 
L 2 re | 888 \| Annealed ; heated to 950 | yoarees 
L 21 ; | 781 f| Cent.; slowly cooled paren 
L 22 pa | 680 lin: - Outside 
L 23 z 240 f | Oil quenched from 950° Cent. { frnide 
L 26 es 400 | Water. quenched from 900° j Doubtful 
L277 ” | 336 | Cent. Heated to600°Cent. | Doubtful 





The somewhat disconcerting lessons to be drawn from the above 

table are : (1) That once a steel has assumed decisive brittleness 
in alternation, it cannot be restored by heat treatment of any kind 
short of remelting ; (2) that the injury to this steel was on one side 
of the plate, and hence due to unskilful reheating of the ingot and 
not to an improper casting temperature, since th> latter must 
necessarily have affected every portion of the plate. A third and 
still more regrettable confession has also to be made, namely, that 
the micro-structures of the pairs, including both brittle and tough 
steel, were in all respects identical, though, of course, that of each 
pair varied with the heat treatment to which they had been sub- 
jected. 
: The author wishes finally to record some delicate and interest- 
ing tests obtained from an inch plate of mild steel bent over a 
radius considerably shorter than that of a larze boiler, namely, 
about 2ft. 


In such a plate the inside radius will represent a line 
of maximum compression stress, the outside radius a line of maxi- 
mum tensile stress, and a radius exactly between the twe will 
touch a neutral line. See accompanying figure. 


, Line of maximum tension 


en cae eee 
. . 
iM a San we ‘ix 
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‘Line of maximu COMPression 


If, from the apices of two V's, X Y, progressing inwards and 
outwards, lines are drawn to the inner and outer circumferences, 
these V figures will qualitatively represent the increasing intensity 
of the stresses at increasing distances from the neutralline. As to 
the quantitative value of these angles, the author has no practical 
data. The following table records the influence of stress in deteri- 
orating the metal next the inner and outer radii, and also that 
immediately adjacent to the neutral line, 


Mark Rate of No. of 
and alternation alternations Remarks. 
position. per minute, endured. 
DP *<- od ea. he a Mean of ten tests 
Ewe, to de ee, ERS 996 ” 
M. 266 Wer .. .. = 


It will be seen that in its resistance to fracture under alternating 
stresses, the portion of the plate in tension is inferior to that in 
compression, whilst the steel about the neutral line is superior to 
that next the inner radius. 

All the results recorded in this paper are preliminary, having 
been carried out on an extemporised machine. A standard 
machine has now been erected at the Sheffield College, from which 
the author hopes to obtain, in the near future, standard data as to 
the influence of sizes and shapes of test pieces, length of stroke, 
rate of alternation, and the correlation, if any, between the data 
and the energy necessary to produce fracture. 








BLASTING BY STEAM.—Shooting down coal by steam generated 
rapidly from a cartridge of water instead of powder is an 
interesting process described in a recent issue of Electrical Mining. 
A small vessel filled with water and connected by wires to a source 
of electrical energy is tamped iiite the drill hole in the usual way. 
When the current is turned on the water is rapidly heated and 
steam is generated until finally the pressure rises so high as to 
overcome the resistance of the’coal and the gesired fall results. It 
is claimed that the quantity of water mabe made such ax to 
provide for any required pressure, ensuring a good blast under al! 
conditions : that the coal falls in larger blocks and with less screen 
ings than when shot down by powder ; and that comfort and safety 
are enhanced by the absence of powder smoke and the avoidance 
of dust explosions resultant from blown-out powder shots. Samuel 
and Arthur Rogers, of Anniston, Ala., and Barnesville, Ohio, 
respectively, are the inventors. 


Visir oF BELGIAN ENGINEERS.—On Monday and Tuesday, 
September 12th and 13th, a visit is to be paid to London by a large 
party of Belgian engineers, members of the Association des 
Ingénieurs Sortis de l’Ecole de Litge. one of the most important 
technical societies on the Continent. The arty, which will 
number about 200, will be the guests of the Iron and Stecl Insti- 
tute, whick: was hospitably received by the Belgi:n Association as 
far back as the year 1873, and again in 1891. Dvring their stay in 
London the Belgian engineers will visit the National Physical 
Laboratory, the Royal Mint, the works of Messrs, Fraser and 
Chalmers, at Erith, those of the Temperley Tr: ns porter Company, 
Limited, and other establishments. On the evening of the 12th 
they will visit the Earl’s Court Exhibition, by invitation of the 
management, and on the following evening they will be entertained 
at dinner at the Hotel Cecil by the members of the Iron and 
Steel Institute, upon which occasion about 400 will be present, 
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QUARRY TERMINAL 


THE AERIAL ROPEWAY AT ABERFELDY. 


On Saturday, August 6th, a new aérial ropeway from 
Gatehouse to Aberfeldy Railway Station was formally opened 
by Mr. W. Stewart Fothrington, chairman of the Highland 
District Council Committee. The scheme, which is due to 
the enterprise of the Council, is especially interesting because 
not only is it the first installation of aérial ropeway traction 
in Scotland, but also the largest undertaking of its kind in 
the British Isles. All the quarries in the district of Atholl, 
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per ton, and allowing 1s. 6d. for railway carriage, the same 
quantity of stone could be delivered at the rate of 4s. 64d., 
whereas the previous cost of manufacturing and hauling in 
carts to Pitlochry was 7s. 

The Highland Railway serves 1386 miles of roads, the 
metal used annually being 3500 tons, and it was calcu- 
lated that there would be a saving of £265 a year by 
adopting this means of distribution. The Committee 
accepted the suggestion, and a contract was entered into with 
Messrs. John M, Henderson and Co., of Aberdeen, to carry 
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QUARRY TERMINAL 


steel, and are capable of carrying 3 cwt. cf road metal each, 
and are spaced at intervals of 280ft. along the rope, the total 
carrying capacity of the whole system being about 10 tons of 
stone perhour. The buckets are carried to the loading and un- 
loading depots by means of shunt rails so arranged that the 
carriers run automatically on to them from the rope and round 
to the loading or unloading point, where they slow down sufti- 


| ciently for the operator to stop them, thus enabling them to be 
| discharged, or when desired filled with coal, to be carried up for 
| the boilers. After being quarried the stone is deposited on a 
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Dunkeld, Murthly, and Strathtay, except that at Ladywell, 
are situated high up on the hills, and the conveyance of the 
stone over the very unsuitable roads was expénsive, while, 
owing to the great wear and tear, the cost, of maintaining 
the roads was also great. It was pointed out to the Committee, 


through their road surveyor, Mr. Bell, that the carting of | 
the metal from Gatehouse Quarry to Aberfeldy was 2s. 6d. | 


per ton, to which had to be added the cost of repair- 
ing the roads. But, by means of the ropeway manufactured 
metal could be delivered on rail at Aberfeldy Station at 3s. 


SECTION OF ROPEWAY 


out the scheme, and also to supply a breaking machine and a 
rock drill, The ropeway, which is 2} miles in length, is 
supported on thirty-seven trestles built of lattice steel, 
| placed 100 yards apart, varying in height from 25ft. to 40ft., 
and fitted with the requisite carrier pulleys for the rope. As 
will be seen from the illustrations, the terminals are made of 
wood. The difference of altitude between the loading station 
| at Gatehouse Quarry and the unloading platform at Aber- 
feldy is 1000ft., consequently the full skips help considerably 
in hauling up the empty ones. These skips are made of 


Sc 


platform placed above the breaker, whence on being broken, 
screened, and sorted into sizes, it falls into a series of bins, 
the mouth of each being so arranged that the material 
pours directly into the ropeway buckets hanging on the 


| shunt rail at the lower end. After being transported down 


the line the metal is tipped into railway wagons standing in 
the sidings or into carts, as required. Several hundred tons 
of broken stone in various sizes can also be stored at this end, 
the receptacles being arranged so that the material can be 
shot directly into them from the skips. The bugkets having 
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STATION TERMINAL 


been loaded, a slight push sends the carrier along the shunt 
rail on to the outgoing rope, to which it fastens itself auto- 
matically as itleavesthe termina]. The ropeway is driven by a 
25 brake horse-power horizontal steam engine, which supplies 
power also for the large stonebreaker, and a belt-driven hori- 
zontal double-acting air compressor, fitted with Wilsons and 
Matheson’s patent automatic air inlet valve, forsupplying air 
to the rock drills in the quarry. The steam for working the 
engine is generated in a horizontal multitubular boiler, 5ft. 
diameter by 10ft. long, with a grate ‘area of 15 square feet, 
and a total heating surface of 540 square feet, the working 
pressure being 100 lb. per square inch. All the accessories 
connected with the ropeway, including the various hoppers, 
shoots, &c., arranged for the different grades of stone, were 
made and erected by the contractors. Mr. W. N. Colam 
undertook the consulting work. 








Tue Clyde shipbuilding returns for last month show an 


* output of 1 warship, 13 steamers, and 2 sailing vessels, aggregat- 


yd in all about 28, J00 tons. Some 30,000 tons of new work were 
F aced in that period, including a turbine steamer each for the 
«ndon‘and North-Western and the South-Eastern Railways, 


FUEL ECONOMY. 





THE important question of fuel economy was discussed 
before the Liverpool Engineering Society by Mr. Pritchard 
in 1902. This paper dealt with the subject-from an 
engineering point of view, whilst the paper by Mr. J. B. C. 
Kershaw, read last November, and which appears in the 
volume of ‘‘ Transactions ’’ of the Society just published, treats 
it from a chemical standpoint. The general argument is that 
no doubt the efficiency of steam generators could: be raised 
considerably if only more attention were paid to the scientific 
side of the question, but up to the present time the majority 
of engineers have been reluctant to relinquish old methods, 
and even yet the greater number seem quite oblivious to the 
fact that an enormous amount of coal is being wasted every 
year. - Putting the estimate at 20 per cent. loss—for factories 
and works this figure is rather too low—the weight of fuel 
which is wasted annually is estimated at 34,000,000 tons. In 
a great number of cases’steam users could raise the efficiency 
of their plants from 15 to 25 per cent. At present there is a 
general absence of any effective means of ascertaining the 
quality of coal supplied; the steam raising trials are used in 
a great number of cases, but obviously this is a very poor 





method, because, in the first place, a great deal depends upon 
the ability of the fireman, which is by no means a constant 
factor; and secondly, the dampness of the coal and the 
direction of the wind must be taken intoaccount. The state 
of the coal as it is discharged into the bunkers after a long 
journey in open wagons must vary in a climate such as we 
have in this country; and the state of the boilers must also 
be taken into consideration. Yet this method is still used 
as a practical test. The author advocates the abolition of 
this steam raising test, and urges the substitution of 
chemical and calorific examination of representative samples, 
or, at least, to combine this latter method with the former. 
The value of such results for practical purposes can be seen 
by referring to the tables of laboratory tests made by Mr. 
Kershaw on bituminous and‘anthracite fuels, in one-of the 
columns of which is given the calorific value per penny of 
cost for the fuel as delivered in the bunkers, _ This last figure 
is obtained by dividing the calories by the cost per ton in 
pence. The result enables one to compare scientifically the 
relative value of fuels with two variable factors, the price and 
the heating power. The analysis giving the percentage of 
moisture, coke, volatile matters, fixed carbon and ash, is 
advocated rather than the elementary system which estimates 
the percentage of various elements in the fuel ; and, as there 
has recently been published a formula by which the calorific 
values can be obtained from the ‘‘ approximate ’’ analysis, 
there is now no need to carry out the expensive elementary 
analysis of the fuel. One of the greatest advantages of 
chemical tests is that when a large contract for coal has been 
entered into the quality of the various samples can be checked 
frequently, and any variation in quality can be at once 
detected. The author, emphasising the importance of this 
point, says:—‘‘It is not generally recognised that a colliery 
often supplies five or six varieties of coal from the different 
seams worked, with ash contents varying from 6 to 20 per 
cent. At times accidentally, and at times perhaps purposely, 
buyers may be provided with a fuel much inferior to that 
for which they had contracted to supply. Unless the fireman 
complains, nothing is known or said about this deterioration, 
and in some cases he may have an interest in keeping quiet.”’ 
Mr. Kershaw points out the need for large combustion chambers 
in cases where there is a high percentage of volatile matter 
in the fuel. The requirements for the perfect combustion of 
bituminous coal are not often met with. in a modern boiler 
plant. These conditions are:—A sufficiency of air, but not 
an excess ; a sufficiently high temperature in the combustion 
chamber ; a perfect admixture of the air and volatile hydrc- 
carbons. Occasionally the first and second of these condi- 
tions are fulfilled by the makers, but the third is frequently 
—in fact, generally—neglected, as it is seldom recognised as 
an essential point. Some interesting figures are given, 
showing the percentage of fuel loss due to using an excess of 
air. With the exit gases at a temperature of 600deg. Fah., 
the losses due to excess may vary from 13 to 68 per cent. of 
fuel burned ; the latter loss is that represented by only 3 per 
cent. of carbon dioxide in the waste gases, and this is 
extremely low. The author has many times found:7 to 8 
per cent. of CO, in the waste gases, representing a loss of 25 
per cent., which, had the air been properly regulated, would 
not have been more than 14. The correct amount of car- 
bonic acid in the waste gases is put at 14 per cent., the 
average often being below this, but that is due to excessive 
draught. Some authorities place the average at 8 per cent. 
The loss due to the difference between 8 and 14 per cent. at 
560 deg. Fah. is equal to 10 per cent. of the fuel burned in the 
boilers. With regard to the correct temperature in the fire- 
box, Mr. Kershaw states that it is not sufficient to havea 
mixture of an inflammable gas and air for correct. combus- 
tion to take place, but they must also be maintained at a 
temperature known as ‘‘ combustion temperature.’’ This, 
for hydrocarbons distilled from coal, is given by 
different observers as 504 deg. Cent. to 667 deg. Cent. 
The combustion chamber must be lined with some non- 
conducting material in order to obtain this temperature, and 
the heat must not be dissipated before perfect combustion 
of the gas has occurred. The only method for the admix- 
ture of the air and volatile hydrocarbons in the ordinary 
types of boiler furnaces is the opening of the slide in the 
door. This is totally inadequate for burning the volatile 
hydrocarbons given off immediately after firing. There must 
be a supply of air, heated if possible, coming in behind ‘the 
bridge or at the rear of the fire-grate, and this so distributed 
as to provide the hydrocarbons with the necessary oxygen 
for conversion into carbonic acid gas and aqueous vapour. 
A secondary combustion chamber, lined with non-conducting 
material, is also advocated to guard against loss of tempera- 
ture before combustion is complete. The higher the per- 
centage of hydrocarbons the greater will be the space 
required. 
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THE space devoted to the machinery section in: the 
International Exhibition at Litge next year will be nearly 29,000 
square yards, 
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RAILWAY MATTERS. 


Tue Madras Railway proper is about to fit automatic 
vacuum gear to 128 passenger vehicles. It is hoped that they will 
be completed by the end of the current year. 


Ir has been officially announced that the extension of 
the railroad between Atlanta, Ga., and Birmingham, Ala., will be 
opened for traffic before the beginning of the new year. 


New York city officials, it is reported, have reached an 
agreement with the Staten Island Ferry officials for taking over 
the boats, terminals and land under water, owned by the Staten 
{sland Rapid Transit Company. 

Tur Philadephia, Lancaster, and Harrisburg Electric 
Railway, now under coastruction between these Pennsylvania 
points, will be the first single-phase system to'be built in the East. 
The road will be about 40 miles long. 


Tue Bagdad Railway Company and the Anatolian 

tailway Company have signed an agreement whereby the latter 

undertakes the working of the first twenty kilometres of the former 
company’s railway in consideration of a fixed sum. 


Ten per cent. of the fuel of the Paris, Lyons, and Medi- 
terranean Railway consists of coal briquettes made from the slack 
and dust of the company’s mines. The engineers find they can 
raise steam more quickly with briquettes than without them. 


A pEpUTATION of the North-Eastern Railway officers 
will, early in September, pay a visit to the St. Louis Exhibition, 
The deputation comprises three divisional locomotive superinten- 
dents and the district superintendents of Newcastle and Sunder- 
land. 

RecENTLY, within the space of six hours, a large timber 
trestle viaduct spanning a gulch was replaced by a new steel 
girder bridge on the Peebles branch of the North British Railway. 
The two main girders, each weighing 22 tons, are 82ft. long and 
74ft. deep. 

AN agreement having been made between the Newcastle 
Corporation and the Tyneside Tramways Company, the cars of the 
latter company were seen for the first time in Newcastle last 
Monday. There is now a continuous service between North 
Shields and Newcastle. 


Tue system of the Penang Hill Railway is that of a 
cable railway, with the power at the bottom of the hill. The 
length of the line is about one mile and a-half, and when finished 
it will, it is claimed, have the distinction of being the longest cable 
hill railway in the world. 


A CONVENTION has been signed by the French Minister 
for Foreign Affairs and the Spanish Ambassador to Paris for the 
making of three Trans-Pyrennese lines between Ax-les-Themes 
and Ripoli, Oloron and Quera, and Saint Girons and Lérida. The 
lines are to be completed within ten years. 


TseRE has been very little mountain sickness amongst 
the men employed in constructing the Eiger Tunnel, on the Jung- 
frau, although the height already reached is 9840ft. above the sea, 
It is hoped to get through to the south side of the mountain, 
10,824ft. above the sea, about the end of this year. 


Tae Canadian Government, in appropriating large 
amounts for railroad snbsidies for new lines during the past year, 
has imposed a new condition, viz., that the companies receiving 
subsidies must use steel rails made in Canada, provided the same 
can be secured at reasonable prices and of a suitable quality. 


THREE prizes, in order to encourage the study of Indian 
railway problems, are to be annually awarded by the Indian Rail- 
way Conference Association. The competition will he open to 
employés of any Indian railway belonging to the association. The 
president will select eight subjects each year, and a wide range 
will be given. 

Water is to be the motive power for running the 
electrical transmission plant which is to be erected for the Dunedin 
Tramways Company, New Zealand. The power-house will be 
20 miles from the city, and three-phase current will be generated 
by turbine-driven alternators and transformed up to 15,000 volts 
for transmission, 


Ir is reported that the negotiations between the Goole 
Steam Shipping Company, Limited, and the Lancashire and York- 
shire Railway Company for the sale of the former undertaking to 
the railway company have been completed. The purchase price 
will be approximately £260,000, including the buildings, ware- 
houses, and plant ata valuation. 


Att the heavy works of the Paris Metropolitan No. 3 
Railway are completed, except those to (;ambetta, which will 
require six weeks to finish, so the line will be opened in October. 
The trains will be made up of three automotive carriages and three 
trailers, the former being fitted with two 175 horse-power electric 
motors. The weight of the train is 140 tons. 


Ow1ne to satisfactory experiments which have been 
carried out, the officials of the Pennsylvania Railway Company 
have decided to do away as much as possible with manual work 
and have the work done by machinery. At points where com- 
pressed air or electricity can be employed it has been decided to 
employ new methods of handling material, 


WueEv the railroad from Milan north-westward through 
Varese to Lake Lugano, at Porto Ceresio, 46 miles, was changed 
from a steam to an electric line two years ago, the State, which 
owns the road but leases it to one of the great Italian operating 
companies, agreed to pay the cost only if the electrical operation 
should prove to be advantageous. A Government Commission 
states that it has been a success, and that the State should pay. 





Tar work now going on of demolishing the Water- 
street railway bridge in Manchester signifies the removal of a note- 
worthy landmark. This flatly-constructed bridge consists of stone- 
work carried on fluted columns at each side of the roadway near 
the kerb line, and of cast iron girders over the roadway. It dates 
from the eventful year 1830, when the Manchester and Liverpool 

tailway was opened. It was over this that the first line of the 
great Stephenson was carried. 


THE mileage of the German standard-gauge railroad 
was 26,637 miles at the end of 1892, and 32,242 miles at the end of 
1902, an increase of 21 per cent. Of the mileage in 1892, 24,145 
miles, or 90-6 per cent., were State railroads, and 2492 miles, or 
9°4 per cent., were private roads, while in 1902, 29,394 miles, or 
91°2 per cent., were State railroads, and 2848 miles, or 8°8 per 
cent., private roads. In 1892, 15,543 miles, or 73°4 per cent., 
were main lines, and 7094 miles, or 26°6 per cent., were local lines. 
In 1902, 20,284 miles, or 62°4 per cent., were main lines, and 
11,958 miles, or 37°1 per cent., local lines. 


Tue Board of Trade have recently confirmed the 
undermentioned Orders made by the Light Railway Commis- 
sioners :—Cheltenham and District Light Railway, authorising the 
construction of an additional light railway in the County of 
Gloucester in the Borough of Cheltenham, and the abandonment 
of the construction of part of another light railway already author- 
ised in the same borough; Maidstone and Faversham Junction 
Light Railway (Extension of Time) Order, 1904, amending the 
Maidstone and Faversham Junction Light Railway Order, 1901; 
Axmiuster and Lyme Regis Light Railway (Further Capital 
Powers) Order, 1904, amending the Axminster and Lyme Regis 
Light Railway Order, 1899, 





NOTES AND MEMORANDA. 


Tin has just been discovered in Canada, near Cross 
Lake, Manitoba. 


Tue Ratcliff-Rotherhithe tunnel, now being bored under 
the Thames, will take 54 years to construct. The works will 
necessitate the re-housing of over 1100 persons. 


THe Bulletin Commercial (Brussels) announces that 
the Municipal Council of Varna are offering three prizes, £480, 
£320, and £200 for the best schemes for supplying that town with 
water, and for the construction of a drainage system. 


A WATER-TUBE boiler has recently been designed on the 
counter-current system, in which the gases produced in a refrac- 
tory lined furnace are caused to travel spirally down the length of 
the boiler tubes while water ascends the tubes in which spiral 
retarders are placed. 


A POWERFUL cable-way has been built to carry the neces- 
sary material across the river at the Victoria Falls for the bridge 
and permanent way. The bridge is expected to be completed by 
the end of this year, and the section to Kalomo, 150 miles in 
length, a few months later. 


Asout 1010 tons of steel were used in the construction 
of the coal storage plant for the New York navy yard, which it cost 
approximately 16 dollars per ton to erect. The driving of the field 
rivets was the most expensive part of the work, the average cost 
being about 25 cents per rivet. 


THE outlook at the Royal Gun Factories at Woolwich 
is at last improving. Closely following orders for fifty new 
184-pounder guns for India, there has come a further order for 
quick-firing 3-pounder guns of the Vickers pattern, and for 7-5in. 
breech-loading guns, of a total value of nearly £30,000. 


Ir is stated that a new railroad in the German colony 
of Togo, West Africa, is to be constructed. The line is to be 
122 kiloms, long, and will consist of two branches, one running from 
Lome to Kleinpopo and the other from Lome to Palime. A new 
wharf is also to be built at Lome, which will be a considerable 
advantage to shipping. 


THE soda and magnesia lakes of Wyoming are estimated 
to cover an area of 1028 acres. They are found in Albany and 
Carbon counties, and represent the beds of natural basins now 
mostly dry. The lakes containing sodium sulphate have an arex. 
of 708 acres, with an average depth of about 5ft., which means a 
content of 4,900,000 tons of soda, 


Motor car imports for July amounted to £278,000, 
which is £40,000 more than the value of motor cars and parts 
imported in the same month a year ago. The total value imported 
up to the end of July is nearly a quarter of a million pounds more 
than for the first seven months of last year. The exports show a 
slight decrease for the same period. 

For protection of an iron pipe, dipping it in liquid 
asphaltum, rather than coal tar and pitch, is advocated. The 
variety of asphaltum obtained as a by-product from the California 
oil wells is cheap. A pipe thus coated was laid for conveying salt 
water, and after six years was found to be still bright, not having 
been attacked either inside or outside. 


THE members of the Institution of Junior Engineers, 
who are at present visiting Berlin, were taken round the works of 
Herr von Pittler. They were especially interested in the new 
machine for the manufacture, by pressure, of cigars and cigarettes. 
This machine is fed with finely-cut tobacco, which then issues in 
one long rope, which, when cut into lengths, is ready for making 
up into cigars or cigarettes, as the case may be. 


In the new coal bunker at the New York navy yard 
precautions against spontaneous combustion have been taken. 
Rach bin is provided with two galvanised iron pipes 4in. in 
diameter, 2Oft. long, which are so hung that a thermostat may be 
moved through the entire depth of coal. Each thermostat is con- 
nected with a suitably placed annunciator, so that a constant 
watch can be kept on the temperature of the stored coal. 


DREDGING is now being carried on in Brindisi Harbour, 
not only to increase the normal depth of water in the inner 
harbour, but also to increase the are of deep water available for 
the largest steamers. Vessels of 525ft. to 550ft. in length, and 
drawing 25ft., can now enter, and when leaving, turn without 
hindrance. Other work of a similar character is proceeding, so 
that before very long Brindisi will have one of the finest deep- 
water harbours in the world. 


THE President of the Board of Education has appointed 
Mr. W. I. Last, A.M.I.C.E., Senior Keeper in the Science Division 
of the Victoria and Altert Museum, to be Director of that Division 
of the Museum, in the place of Major-General Festing, C.B., F.R.S., 
who has recently retired at the age of sixty-four on the operation 
of the age limit. Mr. Last has, for some time past, been Senior 
Keeper in the Science Division of the Museum, with special charge 
of the engineering collections, 


Waar will probably be the first international conven- 
tion for the regulation of -electric power is now being negotiated 
between Switzerland and Germany. The agreement refers to the 
utilisation of the Rhine at Lanfenburg, and it is drawn in thirty- 
three articles, which are now being examined in the Chamber of 
Commerce of Schopfeim, in the light of explanations furnished by 
the promoters, The project contemplates the generation of 
electric force to the extent of 50,000 horse-power. 


THE Manchester Corporation intend spending between 
four and five millions in bringing three more lines of pipes from 
Thirlmere Lake to Manchester, which will then have a supply of 
about 60,000,000 gallons per day. By the construction of the 
massive embankment, the level of Thirlmere will be raised 50ft., 
and the lake will be increased in length from 2? miles to over 
33 miles, with a capacity of 8,135,000,000 galions, equal to 
150 days’ supply, if no rain was to fall during the time. 


THE British Consul at Fiume states that the German 
Atlantic lines are now organising competitive lines, to work against 
the Cunard Line and against the Adria Line, which brought about 
the understanding between the Government and the Cunard, The 
Hungarian Government is therefore coming to the rescue of the 
Adria by establishing a combined ‘‘through” railway and steam- 
ship tariff available only to shippers by lines of the Adria com- 
bination, thus rendering outside competition impossible. 


A rvumoovr is in circulation in naval circles, and is 
believed to be well founded, that the Admiralty have decided to 
abolish the 4°7in. and 6in. guns in the Navy, and to substitute for 
them the 9in. gun. Exhaustive experiments have recently been 
made with this weapon, and results of the trials have, it is said, 
given the greatest satisfaction to the authorities, the penetrative 
power of the 9in. gun having proved far greater than that of the 
smaller weapons, Hence the decision to which, it is said, the 
Admiralty have come. 


Tue Knapp roller boat is to be remodelled into a coal 
carrier for service between Lake Erie ports and Toronto, The 
craft was constructed in the shape of a huge cigar, with the cabins 
for the use of passengers suspended inside the steel shell. It was 
intended to have the boat propel itself by rolling along the surface 
of the water, a series of fins extending in spirals about the hull, 
converting the whole ship into a huge screw. In remodelling the 
boat steel ends will be put in. The top will be cut open and deck- 
houses and a pilot-house built above the line of plating. 





MISCELLANEA. 


Tur Government of Nicaragua has decided that there 
is no longer any prospect of the constructiou of an inter-oceani 
canal across that country. 


Tue battleship Louisiana has just been launched at 
Newport, U.S.A. She is a sister ship to the Connecticut, and wil! 
be of 16,000 tons displacement. 


Tue portion of the scheme which the Scarboroug), 
Harbour Commissioners propose to carry out for the extension of 
the harbour will cost between £6000 and £7000. 


Tue British Consul at Bahia states that ropes made 
from the fibre of the caro plant will soon rival the best manila ; th, 
breaking load of some of them was three tons per square inch, 


Ow1na to the success of the cross-Channel turbine 
steamer Queen, running between Dover and Calais, the South 
Eastern and Chatham Company has ordered two more to by 
ready by next May or June. 


Durina sinking 1g ye at the Fife Coal Company's 
new pit at Lochore on Saturday night eleven men were entombed 
for several hours by a fall of stone earth weighing about forty 
tons, One man was killed and two others were injured, : 


Tue Times announces from a most trustworthy source 
that a telegraphic connection between Iceland and the Faroe 
Islands will be established next year. It will be continued to the 
Shetland Islands, where it will be connected with the British system, 


Tue Post-oflice is dissatisfied with the working of 
motor vehicles for mail and parcel-carrying purposes, Its objec 
tion is not to their cost, but to their unpunctuality ; and that, 
from the point of view of the public convenience, is a very serious 
objection indeed. 


Ir is stated that the Spandauer Shipping Company 
intends to inaugurate a service of passenger steamers on the Elbx 
and Spree between Berlin and Hamburg. ‘The first steamship wi! 
leave Tegel, near Berlin, towards the end of September, and t ak. 
two days to reach Hamburg. 


It is stated that a committee of the Institution of Civil 
Engineers is now considering the question of the education of the 
young engineer with a view to having the student brought into 
contact with actual working conditions, as at the Royal Technica! 
High School at Charlottenburg, Germany, 


Tur North China Herald states that the Shangpu, or 
Board of Commerce, has authorised the establishment of a com- 
pany which intends to fish along the sea coast of China by means of 
steam trawlers, after the English method. In addition it is pro- 
posed to use electric lights to entice fish into the nets during the 
night. 

Tue Royal National Lifeboat Institution intends placing 
a motor lifeboat at Newhaven. The boat, which is fitted with a 
10 horse-power petrol motor, has been subjected to very severe 
tests in order to prove that her speed had not been reduced, and 
also that the placing of the machinery on board had not affected 
her self-righting properties. 

Tue Forward, the first of a series of scout warships to 
be built for the British Navy, was fully launched on the 
27th inst. The Forward is 384ft. long and 39ft. beam, and her 
engines will develop 16,500 horse-power, giving a speed of 25 knots, 
with 9 crew of 290, She is intended to search for a possible enemy, 
and convey quick information to a squadron. 


Junk 23rd was the hundredth anniversary of the birth 
of August Borsig, who may be called the Matthew Baldwin of 
Germany. Beginning asa carpenter, he as a man learned drawing 
and mechanics in a trade school ; became foreman of a foundry ; 
started one himself, developed it into a machine shop ; turned out 
his first locomotive in 1841 and his 500th in 1854, and died a few 
months later. 


THE construction of the Sydney dam has proceeded 
since 1902 without pause, and when completed it will be the most 
capacious of its kind in the world. The main wall will have a 
length of 1000ft., a width at the base of 100ft., tapering to ZOft. 
at the top, and will be 160ft. in height. It will contain, when 
full, 23,000,000,C00 gallons, or twice as much water as that which 
the present supply dam is capable of holding. 


A NEW coal wharf is being constructed between Marola 
and Cadimare, Italy, for the convenience of vessels discharging 
cargoes for the Italian navy, and for bunkering men-of-war. 
Steamers will be able to lie alongside and discharge direct on to the 
trucks of the wharf, instead of as heretofore being obliged to lic 
off and discharge into lighters. This new wharf will, it is hoped, 
greatly expedite the clearance of British colliers, but it is to be 
regretted that the improvement will only affect vessels with cargoes 
for the Italian navy. 


Tur final and complete agenda of the Trades Union 
Congress, to be held at Leeds early in September, has been issued 
by the Parliamentary Committee. It is divided into twenty 
sections, and includes in all ninety-six resolutions, to which sixteen 
amendments are to be moved. There are the usual resolutions 
which appear year after year. The other subjects for discussion 
include the Aliens Bill, conscription, Chinese labour, licensing and 
education reform, and the establishment of a trade union news 
paper and general printing-office. 


Tue British Consul at Corunna says the mode of giving 
weights and measures continues to be a constant cause of com- 
laint against British firms. Some manufacturers, although they 
ibe adopted the metric system for their export catalogues, con- 
tinue to send their invoices with British weights and measures 
thus giving their customers some hours’ work to make the calcula- 
tions in the metric system. It is, therefore, not surprising that 
buyers prefer to deal with continental firms, and it has come to his 
knowledge that many orders are lost to the United Kingdom for 
the reason stated above. 

In the French motor car championship hill-climbing 
competition, which took place on the very long and severe ascent 
of the Ventoux mountain, several fresh records were made. The 
distance was 13} miles, and in the class for heavy cars the time 
taken by the winner was 21 min. 12 sec., beating the record by 
3 min. 38 sec. By the voiturette cars the time taken was 
29 min, 59 sec., creating a fresh record of no less than 
13 min. 36 sec, better than the previous record. The ascent is 
one of the stiffest in France, and the times show an extraordinary 
improvement on last year’s meeting. 


Onr, who signs himself “ E. 0. G.,” writing tothe Agricul- 
tural Economist, ventures to suggest that that august Instituticn 
the R.A.S.E. should, as a means of raising revenue, invite all sorts 
of ‘ side shows ” to assist at the annual gatherings. Example is 
drawn, we need scarcely say, from ‘‘ the other side,” where ‘bands, 
processions, and choral music find a — place inthe pro- 

rammes, All kinds of games of skill, such as baseball, footall 
acrosse, cricket and bowls are considered legitimate additions 
The enterprising proprietors of private shows and sports are allotted 
space in the show-ground on payment of specified sums, or a per- 
centage of gate money takings, Under such a régime the Exhibition 
partakes of the character of a popular fair, and no scruples of 
propriety prevent the full vi gs omens of the event by the public, or 
the full’ financial advantage being reaped by the management. 
The suggestion leaves us without speech, but the air of a popular 
song seems to reach us “* Fancy me na fancy dress!” : 
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GERMANY.—ASHER AND Co., 18, Unter den Linden, Berlin, 

F, A. Brockwavs, Leipzic; A. TWEITMEYER Leipsie. 
INDIA.—A. J, ComBripar anv Co., Railway Bookstalls, Bombay. 
JTALY.—LogscHeR AND Co., 307, Corso, Rome; Bocca Frenua, Turin, 
JAPAN.—Kg.Liy AnD Watsu, Limirep, Yokohama. 

Z. P. Manuva anv Co., 14, Nihonbashi Tori Sanchome, Tokyo, 
RUSSIA.—C. RicKkER, 14, Nevaky Prospect, St. Petersburg. 

g, AFRICA.—Wa, Dawson & Sons, Lururrxp, 7, Sea-st. (Box 489), Capetown. 

Gorpon anp Gortcn, Long-street, Capetown. 

R. A. THOMPSON AND OCo., 33, Loop-street, Capetown, 

J. C. Juta anp Co., Capetown, Port Blizadeth, Johannesburg, 

Bast London, Grahamstown, King Williamstown, Stellenbosch. 

Hanpet Houses, Limirep, Kimberley. 

ApaMs AnD Co., Durban and Maritsburg. 
AUSTRALIA.—Gorbon anv Gortcu, Melbourne, Sydney, and Brisbane. 

R. A. THompson anv Co., 180, Pitt-street, Sydney; Melbourne, 

Adelaide, and Brisbane. 
TURNER AND HenpERSON, Hunt-street, Syd 
ZEALAND.—Upron anv Co., Auckland; Crala, I W., Napier. 
JANADA.—MonrTreat News Co., 336 and 388, St. James-street, Montreal. 

Toronto News Co., if, Yonge-street, Toronto, 

UNITED STATES OF AMERICA.—INTERNATIONAL News Co., 88 and 85, 

Duane-street, New York ; Susscription News Co., Chicago. 
aTRAITS SETTLEMENTS.—Katy anp Watsu, Liuitep, Singapore. 
ORYLON.—Wuayartna anp Co., Colombo, 
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TO CORRESPONDENTS. 


Ls pele ng mp Rompe foo and consion we it necessary to inform 
for Tope lagi in "ne oh ae ae lo poe 


be accompanied by a Large 

envelope legibly directed by the writer to himself, and » im order 
nation. No 

not comply with these 


instructions, 

&@ All letters intended for insertion in Tum Enciveme, or containing 
questions, should be accompanied by the — and address of the writer, 
not necessarily for publication, but as a proof of AM soo Saith. No notice 
whatever can be taken of anonymous communicat 

Sa We cannot undertake to return drawings or manuscripts; we must 
therefore, correspondents to keep copies. , 


that answers received by us be to their 
notice can be taken sty aye forward ta 
En 


REPLIES. 


J. G. (Grantown),—See “ Sanitary Enginecring, " by Francis Wood, 
published by Chas, Griffin and , 8s. 6d.; and “ Sanitary Engineer: 
ing,” by Col. Moore, R.E. » published by Batsford, 30s. 

W. HL. B. (Pt. Herald, Central Africa).—You will find much information 
as to the design and construction of timber trestles in an American 
book on “‘ Wooden Trestle Bridges,” published by Wiley and Sons, New 
York ; and Chapman and Hall, London. 


H. L. (Tewkesbury).—We know of no work dealing with temporary 
work on light railways. Cole's “Light Railways at Home and 
Abroad,” published by Chas. Griffin; or Parkinson's “ Light Railway 
Construction,” Longmans, Green and Co., might be of some use to you. 

8. U. R.—(1) We are unable to say what salaries are earned by irrigation 
engineers in Egypt or Australia, In India the principal work is done 
by Government engineers, selected by competitive examination, and 
the salary commences probably at about 4000 Rs. (2) You might 
address your request to Mr, 4. J. Cotterill, Cairo (State Railways), or 
Captain E. C. Midwinter, R.E., D.8.0., Wadi Hal ‘a, Sudan. (3) The 
article appeared in our issue of January "Loth last. 

R. V. (Edenderry).—You will gain a good deal by adding a condenser to 
your engine, but you will not raise the temperature of your feed-water 
much by putting a heater into the exhaust, because the temperature 
in the exhaust p' .~ will be very little above that in the condenser, 
the steam expanding and falling in t ture the t the 
exhaust port opens. If, for sats Bh the vacuum is 20in. of mercury, 
the temperature of the exhaust will be only 150 deg. If the steam 
exhausted into the open air, its temperature would os at least 212 deg. 
With a vacuum of 22in. the temperature will only be about 140 deg., 
Of course, you will gain something, but do not expect too much from 
the feed-water heater. 





INQUIRIES. 
REMANIT. 
Srr,—Can any of your readers tell me where Remanit insulating 
materia] is to he obtained ? J 
August 81st. 





REDUCING VALVES. 


Sir,—Can any of your readers tell me who are the makers 4 Lesly 
and Paterson's reducing valve ’ + B. 
August 29th. 
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TRON AND STEEL IN THE UNITED STATES, 


THE conditions of the iron and steel trade of the 
United States present just now a good deal to 
interest us at this side of the Atlantic. The history 
of the Morgan Trusts has yet to be written. But 
there is reason to believe that there were three 
prominent motives for their formation. The first 
was that Mr. Morgan and his associates should 
make large ready-money profits on the formation of 
the Trusts in a way quite well understood among 
financial agents and speculators everywhere; the 
second motive was the earning of large profits by 
concentrating energy and adopting improvements ; 
and the third was the formation of a modified 
corner in iron and steel—at all events, to such an 
extent that the United States Steel Corporation 
should be able to control the market and fix prices. 
Mr. Morgan repudiated the first motive. He 
accepted the second as embodying his views, and 
he carefully kept the third in the background, 
because nothing would be worse for him than the 
setting on foot of strong competition. Now, this 
competition might take either or both of two forms. 
Firms might sell steel and iron at the price that 
suited them, without any regard for Mr. Morgan or 
his interests; or they might sell at a dead loss in 
order to compel the United States Steel Corporation 
to buy them up, or, to use the proper technical 
phrase, “absorb them.” It is quite well known 
that Mr. Morgan bought up in this way a number 
of the smaller ironworks and rolling mills in the 
United States, sometimes at outrageously high 
prices. But certain very large establishments 
remained outside the financial circle. Either Mr. 
Morgan could not get money enough to buy them 
out, or they would not sell. From the first it was 
believed that there was trouble ahead for the 
United States Steel Corporation in this direction. 
So long, however, as trade was pre-eminently good 
nothing was heard of rivalry. Everyone had as 
much work as he could do, and more. But trade is 
bad in the United States just now, as it is with 
ourselves. There are labour troubles and slack 
demand, and a general feeling that the pace has 
been too fast, and now the United States Steel |1 
Corporation is face to face with a very serious com- 
petition indeed, and what the end will be remains 
to be seen. 

When the Morgan Steel Trust was floated some 
of the other rolling mills and steel works followed 
suit; in a comparatively small way, it is true, but 
not without influence on the course of trade. 





Among the more important of Mr. Morgan’s com- 


petitors must be ranked the Republic Steel Com- 
pany, which has started cutting prices against the 
United States Steel Corporation. The Republic 
Steel Company is a very powerful corporation 
indeed, owning blast furnaces in three States, and 
possessing no fewer than twenty-seven rolling mills 
and steel works. Nor is this all. The old Lacka- 
wanna Steel Company is spending a very large sum 
in putting down the newest and most efficient 
plant, plainly stating the while that it is resolved to 
act independently, and sell at just those prices 
which best suit its interests. It is rumoured that 
the United States Steel Corporation will have to 
buy up the Republie Company, which, indeed, is 
intent on forcing Mr. Morgan’s hand to no other 
end. It is not remarkable that, under the circum- 
stances, the shares of the United States Steel Cor- 
poration are fluctuating in value. The dealings 
going on in them are speculative, and as invest- 
ments they no longer present much attraction to 
those who seek safety rather than big dividends. 

But even this does not sum up the whole situa- 
tion. The “boom”’ has left its mark, and it is an 
article of American commercial faith that if not 
sooner, then the moment the Presidential campaign 
is over trade will revive, and there will be an enor- 
mous demand for iron and steel. A direct result is 
that the starting of new iron and steel works in con- 
siderable numbers is matter of common talk. One 
of the most important of the new schemes is that 
of the Colorado Fuel and Iron Company of Denver, 
which has exercised an option and taken over the 
Sunrise iron mining properties of about 1000 acres 
in Central Wyoming. This is the consummation of 
a contract made several years ago by which the 
company worked these mines, with the right to 
purchase ; but the properties developed such mineral 
wealth that the owners sought by legal means to 
prevent the exercise of the option and the sale of 
the land. The company also owns an extremely 
large acreage of coal lands, together with 3200 coke 
ovens, and the iron, coal, and coke are largely used 
in its plant at Pueblo. Very sensational stories are 
being circulated as to the outlay of millions of 
dollars in augmenting the output. But even if we 
discredit these, the fact remains that the company 
is now rolling 1000 tons of rails per day, to say 
nothing of bar, rod, and wire mills. 

We gather from the latest United States reports 
that, for the time being at all events, the iron and 
steel trades are thoroughly disorganised. For a 
long while past there has been comparatively little 
selling done on an independent base. Pool after 
pool has been formed; now quarrels have sprung 
up, and recrimination has taken the place of a united 
effort against the consumer. These pools mean that 
when large contracts are given out, the work will 
be undertaken by various firms and the profits 
divided. This ends competition. The practice 
resembles the well-known knock-out auction. There 
have been pools for almost every form of steel and 
iron. The trade letter of the Jron Age for August 18th 
contains the following instructive passage :—‘ Real 
danger lies in the gathering signs of a disintegration 
among the more serious pools in the finished trade. 
Foremost among these is the Beam Association. It 
is reported that this structural pool has invited the 
Lackawanna Company to enter, and that this invita- 
tion has been declined on the ground that the pool 
agreements were not being kept. The company has 
completed « very large new mill, and has only 
lately made its first important sale of structural 
material. It seems probable that the position of 
the markets in this branch will be thoroughly tested 
by the results of the bids on the large amount of 
work for the South Side Elevated Company, of 
Chicago, which will probably be known this week. 
The outlook for the maintenance of prices on 
structural material is not regarded as particularly 
promising. There is growing uneasiness, too, in the 
plate pool.” 

What effect all this will have on the iron and steel 
trade of this country it is not easy to say. The 
indications are to a drop in prices, and with 
increased production, augmented dumping. But, on 
the other hand, it is certain that very heavy orders 
for rails, bridges, and buildings, are being held back 
until the situation clears. A decided drop in prices 
might very well stimulate enterprise in the States 
so far that once again, instead of dumping metal 
here, Americans might be importing to New York. 
Prices vary through a very large range in the United 
hag 2 Thus while pig iron is costing £3 5s. a ton 
hiladelphia, it can be had in Chicago for 
£2 7s., and rails can be bought as low as £4 15s 
per ton. Certain curious results of pooling are 
being stated. Thus, for example, we are told that 
railway-car axles are being sold at 24 dols. a ton 
net, though made of billets costing 25 dols. a ton. 
It seems to be certain that for the time being, 
at all events, the facilities for production are greater 








than any prospective demand. There are now in 
























































































































































232 


THE ENGINEER 


Seer. 2, 1904 


————..., 





————d 





the United States 428 blast furnaces, which can 
produce 28,000,000 tons of pig iron per year. There 
are 572 rolling mills and steelworks, with an annual 
capacity of 26,000,000 tons of finished work. 
There are 32 Bessemer steelworks, with 75 con- 
verters; and 135 open hearth works, with 549 
furnaces, and an output of over 11,000,000 of tons 
per year. It is not easy to see how all these can 
be worked at a profit. The enormous development 
of the iron and steel trade of the States bears 
ample testimony to the work which Protection can 
do in opening up the natural resources of a country. 
What the immediate future may bring forth appears 
just now to depend far more on the relations 
between labour and capital than on anything else. 
Even the quarrels between trusts and combines and 
syndicates and parties are secondary to what is 
known as “ The Labour Question.” 


THE WORKING OF BRITISH RAILWAYS. 


TaE results of the railway half year are not too 
satisfactory. Possibly the best that can be said is 
that they might have been worse. The published 
figures concerning traffic are in several ways remark- 
able, and deserve a great deal of careful considera- 
tion on the part of those who manage and work the 
railway system of this country. Much of what we 
are about to say now we have said before, but it 
will bear saying again, because new lights have been 
thrown on vexed questions, and information derived 
from direct experiment has converted surmise into 
positive knowledge. There are three departments 
of every railway, each directed by a responsible head, 
whose interests and proclivities are diverse in all 
cases, and for the most part antagonistic. For the 
moment we have nothing to do with the chairman or 
directors, so we shall leave out of consideration an 
influence which really in no direct way affects the 
elements of strife to which we are calling attention. 
We have then, first, the traffic manager, whose 
desire is to cater fully and largely for the public— 
plenty of coaches in each train, plenty of upholstery 
and other delights, he regards as essential. To him 
as a rule the weight of a passenger train is.a quite 
secondary consideration. Next we haye the loco- 
motive superintendent, who is driven to his wits’ 
end to provide haulage for the enormous and very 
fast trains favoured by the traffic manager. Huge 
locomotives are built and made to do all that they 
can do. Lastly, we have the engineer of the line, 
who is responsible for permanent way, bridges, and 
such like. Very naturally the big engines with heavy 
wheel loads and high speeds are abominable to him, 
and he does not hesitate to express his sentiments 
concerning the destruction of permanent way. We 
have here all the materials for a pretty quarrel. On 
the one hand, two men who would be economical if 
only the third would let them ; and on the other the 
third man, who cares nothing for them, their engines, 
or their permanent way. 

If we examine the whole situation with a little 
care it will be seen that the drift of railway practice 
is in favour of increasing the dead weight moved per 
passenger carried. The enormous and luxurious 
trains running on our great main lines are the 
embodiment of this idea. No one versed in railway 
working will pretend to say that a direct economy 
would not be effected if only the dead weight moved 
per passenger were reduced. It is asserted, however, 
very plainly that the reduction cannot be effected 
because of conditions over which the traffic manager 
has no control. There is, nevertheless, one way out 
of the difficulty which may be used without 
in any way reducing the comfort, or even luxury, 
of passengers. It consists in cutting down 
the passenger train mileage, either by running 
a smaller number of trains, or by running trains 
with a smaller number of coaches. Unfortunately, 
no attempt is made to do either the one or the other. 
On the contrary, during the past half-year we find 
that the passenger train service has been augmented. 
On nineteen principal railways during the past half- 
year the passenger train mileage was 89,956,000, 
against 82,728,000 miles in the first half of 1903, 
an increase of no less than 3,237,000 miles, or 3:9 
per cent.; while the receipts were £17,575,000, as 
against £17,423,000, a rise of but 0:9 per cent. 
The receipts per train mile were 3 per cent. less 
than during the corresponding period last year. 
Let it be borne in mind that the cost of engines and 
coaches and stations has increased enormously, and 
it will be readily seen that it is only necessary to 
push the extension of passenger train miles a little 
further to render it totally unremunerative, and leave 
shareholders dependent on goods traffic altogether 
for their attenuated profits. If only the facts were 
made public, we imagine that a change of policy 
might ensue. At the root of the whole matter lies 
direct solid ignorance as to the number of 
passengers carried per train. A leading locomo- 
tive superintendent, speaking on this subject 





recently, said, “If only two seats were provided 
for every passenger I would not mind; but when I 
find that I have to haul trains which are never by 
any chance more than one fourth full, I am filled 
with despair.’ It is to be supposed that given the 
passenger. train mileage, the total number of 
passengers carried, and the number of trains run 
on any section of a line, it would be possible to 
arrive at the average number per train. Itis certain, 
however, that no. such figures are published. We 
have lying before us a mass of statistics concerning 
the railway half-year. But the number of seats per 
train, and the number of passengers carried, are not 
to be found among them. 

It is a matter of common knowledge that for 
years traffic managers have been urged to reduce 
goods train mileage and augment ton mileage, and 
the answer has always been that the thing could 
not be done. We have ourselves strongly main- 
tained, and maintain still, that a comparison drawn 
between Uuited States freight train traffic and our 
goods train traffic can only lead to false con- 
clusions. But it does not follow that while we 
cannot haul trains weighing 2000 or 3000 tons at 
speeds of ten or a dozen miles an hour simply 
because they would satisfy no demand, we must 
keep loads down to 250 tons or so. Traffic 
managers have at last succeeded in convincing 
themselves that, after all, a margin for improve- 
ment really does exist; and we find accord- 
ingly, that during the past half-year the nineteen 
principal companies have reduced their goods 
train mileage from 61,118,000 to 58,472,000, 
or by 4°3 per cent. This has not been accom- 
panied by a loss of earnings. On the contrary, 
there is an increase of £173,000, or 0°8 per 
cent. Consequently the average receipts per goods- 
train mile have been as high as 87-2d. against 
82:7d. in the first half of 1903—an increase of 
4-5d., or 5:4 per cent. In other words, measuring 
the increase in the average goods-train load by the 
receipts per goods-train mile, there has been a 
further improvement of nearly 53 per cent. 

It is evident that the railway companies have to 
face a very serious situation. If the growth of 
passenger train mileage goes on increasing as it has 
done in the past, then it is certain that profits will 
disappear. It may be expedient to run twelve 
express trains to the North every day from one 
terminus ; but it cannot be necessary to run these 
trains not more than one-fourth filled. We have 
seen a large first-class saloon run from Euston 
to Penrith with one passenger. Nothing abnormal, 
it is true, yet still a remarkable fact. It is 
argued that a great deal of the extra accom- 
modation has to be provided in order that 
passengers may not have to change carriages. 
No doubt this is in a measure true, and yet we 
cannot see that it presents an insuperable difficulty. 
If more harmony and less rivalry existed between 
railway companies’ officials a large saving might be 
effected. The London and North-Western does 
certain things which are immediately capped by the 
Great Northern or the Midland. Thisisa deplorable 
policy in many respects; but, bad as it is, the best 
is not made of it, because it is not intelligently 
carried out. The traffic managers of Great Britain 
have very large powers. They are very able men, 
but they either lack originality or their initiative is 
stopped by boardsof directors whohave not gone with 
the times. There is a very general agreement that 
much more money might be made out of passenger 
traffic than is made now, if only one knew how. It 
seems to be pretty clear that this is just that kind 
of knowledge which the traffic manager ought to 
possess. He is certainly much more than a mere 
train despatcher. His salary is good, his responsi- 
bilities very great, his work hard. We do not 
hesitate to say that if he was given a substantial 
interest in his work in the shape of a considerable 
augmentation to his income flowing from economies, 
then these economies would be effected. Even 
traffic managers are human. 
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AMERICAN SHIPBUILDING. 

Anovt two years ago much apprehension was expressed 
in this country that the United States would beat British 
shipbuilders out of the markets of the world. <A sugges- 
tive comment on much that has been said and written at 
the time is supplied by a paragraph in a recent issue of 
the Marine Revicw, published at Cleveland, Ohio. We 
learn from it that the steamers Minnetonka and Min- 
newaska, built by the American Shipbuilding Company in 
1902, were sold at public auction at the office of the 
Citizens’ Saving and Trust Company, Cleveland, at the 
end of July. There was no outside bidder, and the two 
ships were bought in for £85,000. The two ships were 
built for the American Navigation Company by the 
American Shipbuilding Company. The Shipbuilding 
Company, however, held all the bonds of the Navigation 
Company. They are sisters, each 450ft. over all, 480ft. 
long between perpendiculars, 43ft. Tin. beam, and 33ft. 
depth of held. They were built for ocean service, and, of 





course, being in excess of Canadian canal dimensions 
were constructed in two sections, towed through the 
canal, and put together at Quebec. It was found algo. 
lutely impossible to run the ships profitably. Aftey 
making one trip to Europe, and one trip around the Horn 
to the Pacific Coast, both vessels were laid up in Brooklyp. 
Our contemporary says ;—-‘* The fate of these steamships 
is a mighty solemn fhel, and one of which the Merchant 
Marine Commission should take cognisance.” Mr. Hobbs 
manager of large shipyards in the States, in the course 
of an address recently delivered, attributes the failure of 
American shipping to lack of enterprise on the part of 
capitalists. He said:—“ Practically all of the large ship. 
building now being done in this country is on Govern. 
ment vessels. In fact, it is questionable whether any of 
the large yards now in operation could continue—cey. 
tainly not at their present magnitude—if. it were not for 
the liberal policy of the Government in building naya} 
vessels, and the sudden cessation of that poliey could not 
be regarded otherwise than as a calamity to the country,” 


STEEL RAILS IN CANADA, 


Some time ago a proposal was made that an adequate 
rail mill should be started in Canada. It was added that 
no’ enterprise of the kind could succeed against free 
United States competition. The Government favoured 
the proposal, but refused to protect the new industry 
until it had been proved that Canada could really make 
good steel rails in quantity. The Government at Ottawa 
has, within the last few days, issued a report that the 
Algoma Steel Company, of Sault Ste. Marie (Ontario), is 
turning out rails made in Canada, of the best quality, and 
in sufficient quantity to supply the’ ordinary:'demand. 
A proclamation has been issued, therefore, putting into 
force that part of the Tariff Act of 1903 which imposes a 
duty of seven dollars per ton on rails imported from 
abroad. The duty takes effect from to-morrow, the 
3rd inst., but will not apply to orders given prior to that 
date, provided that the rails are imported into Canada 
not later than November 30th, and laid on the railway 
track not later than February 28th, 1905. The duty is 
subject to a deduction under British preference. The 
new mill can turn out 500 tons of rails a day. The 
reduction of duty in favour of Great Britain is 2} 
dollars per ton under the Preferential Tariff, but against 
this the Algoma Steel Company will receive a bonus of 
24 dollars per ton on all British rails imported, pro- 
vided the company was in a position to supply them. 
It is scarcely necessary to say that much interest has 
been created in United States steel circles. It is 
claimed that American rails can be dumped in Canada at 
19 dollars a ton, and that the Algoma Company cannot 
work down to nearly that price. - The result remains to 
be seen; the experiment is important, and the end will be 
watched for with attention. 


A CURIOSITY IN PATENTS. 


INveNTORs of wireless telegraph systems will in future 
have to take account with Mr. John H. Stone, of Cam- 
bridge, Mass. The United States patent law does not 
permit more than one invention to be covered by one 
specification, but it- places no limit on the number of 
claims that may be made bearing on the invention. Mr. 
Stone has taken out, between December 2nd, 1902, and 
May 3rd, 1904, no fewer than 36 patents for space tele- 
graphy, but by far the larger number of these patents have 
been granted between the end of November, 1903, and 
April, 1904. There are no fewer than 518 claims, or an 
average of over 14 claims per patent. It must be admitted 
that there is little or no monotony in the specifications, 
which really cover a considerable number of inventions. 
Other patents have been taken out in the United States 
carrying claims by the score; but Mr. Stone has gone 
very much further than any other inventor. When the 
advantages possessed by United States patent law over 
those of Great Britain in the matter of fees are talked of, 
it will be well to keep Mr. Stone’s progress through the 
Washington Patent-office in mind. The probability is 
that two or three patents taken in this country would be 
found to cover all his multifarious claims—claims for the 
most part constructed on the old “this-is-the-house-that- 
Jack-built ” system, so much in force with patent agents 
in the United States. 








Compressep AIR IN QuaRRY WorK.—The Gray Canyon 
Quarry in Ohio, which is the largest sandstone quarry 
in the world, is operated. by compressed air, which is 
distributed to the drills, channelers, forge fires, hoisting and 
mill engines, pumps, &c. A five-loop system of distribution 
piping delivers the air at 83 lb. pressure to every part of the 
quarry, the full volume being available at any point without 
drop in pressure. Primary, secondary, and auxiliary receivers, 
together with the large pipe capacity, furnish a storage 
reservoir which absorbs and equalises the fluctuations of load. 
The aggregate connected load on the plant is about 850 
horse-power, while the combined power of the two com- 
pressors is about 675 indicated horse-power. Reheating to 
300 deg. Fah. is applied at mill and hoist engines and all air 
motors. The average daily cost of reheating fuel is leas 
than four shillings per day for the entire system. The 
present air plant replaces a standard quarry equipment of 
steam-driven machines, comprising 81 boilers, aggregating 
1200 boiler horse-power, and operating under average -condi- 
tions of economy. No new machines were introduced, the 
old ones being simply overhauled and repaired, and connected 
in on the air lines. In some cases the cut-off was shortened. 
The old boilers, wherever possible, are used as local auxiliary 
air receivers. When the two neighbouring quarries are con- 
nected, the total boiler power replaced by the present plant will 
be 1800 horse-power. ‘There are two main compressors of the 
cross-compound condensing two-stage type; these run at 
90 revolutions per minute, and have each a low-pressure 
piston displacement of 6030 cubic feet of free air per minute, 
compressed to 100 1b. pressure. This plant shows a saving 
of £55 per day in cost of operating the plant and quarry, a5 
compared with the former steam equipment. 
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SMALL MOTOR CAR TRIALS. 

Two hundred pounds is the sum which * the man in the 
street’ seems to have decided by some unknown mct'10d 
of calculation is the price limit of the popular motor car 
built for pleasure purposes. Two hundred pounds is also 
a swnu which many tradesmen employing horse-drawn 
delivery vans would probably be disposed to. pay for a 
fairly trustworthy vehicle which could dispense with the 
horse; and continue to work for a reasonable period 
without being frequently laid:ap for repairs. In which 
direction there would ke thée‘larger demand we need not 
stop to inquire. That there is a wide field in both is 
obvious, and many builders are now laying themselves 
out to supply the want. The Automobile Club was 
therefore well advised when it decided to hold this year a 
series of tests of motor vehicles varying in price between 
£125 and £200, instead of again promoting trials in which 
the more expensive vehicles claimed the greater degree of 
attention. There were not wanting signs that the builders 
of these cars were commencing to tire of the expense 
and trouble which accompanied these trials, while the 
necessity for them has diminished. In view, however, of the 
increasing popularity of the smaller vehicles some such 
series of tests as those which are taking place in Here- 
fordshire and Worcestershire this week were more than 
justified. The selection of the quaint old city of Here- 
ford, with its historic associations, as the centre from 
which the runs are being made was a happy one. The 
country around this neighbourhood is highly picturesque ; 
the road surfaces remarkably good, while their hilly 
nature gives to them just the quality which is essential 
for testing thoroughly the small motor car, and showing 
up the weak points. The trials commenced on Monday 
last, and attracted 35 starters out of 38 entries. A 
judicious alteration in the conditions of the trials, to give 
them a greater resemblance to ordinary touring condi- 
tions, has been made this year, and reasonable time is 
allowed each day for adjustments. The awards to be 
gained by the vehicles in respect of the non-stop section 
will, as before, be decided by the actual performance of 
the cars, while the judges will be free to recognise con- 
spicuous merit in any direction, apart from their having 
perhaps lost their chance of a non-stop award owing to 
some trivial defect or mischance, to which every piece of 
mechanism is liable. Speeds in excess of the legal limit 
are liable to disqualify competitors, but in the hill- 
climbing tests, of which there are three, the awards will 
be made on a speed basis. The weekly itinerary of the 
trials is as follows :— 

Monday, August 29th.—F rom Hereford to Ludlow, vid 
Hope-under-Dinmore, Leominster, and Brimfield, turning 
at a railway bridge two miles beyond Ludlow, returning 
to Hereford over the same route, distance 51 miles. 
Tuesday.—From Hereford to Worcester, vid Frome’s 
Hill, Stifford’s Bridge and Leigh Sinton, returning to 
Hereford vid Bromyard, Stoke Lacy, and Burley Gate, 
distance 52 miles. Wednesday.—lFrom Hereford to 
Ledbury, vid Tarrington. From Ledbury to Bromyard, 
vid Bishop’s Frome. From Bromyard to Leominster, 
vid Bredenbury, and from Leominster to Hereford, vid 
Hope-under-Dinmore, distance 50 miles. Thursday.— 
From Hereford to Ledbury, vid Tarrington. Then on to 
Long Green vid Staunton, returning to Hereford vid 
Eastnor, Ledbury, and Tarrington, distance 52 miles. 
To-day (Friday).—From Hereford to Ross, vid Callow 
and Lilandinabo. From Ross to Ledbury vid Much 
Marcle. From Ledbury to road fork just before Brom- 
yard, vid Bishop’s Frome, and then to Hereford vid 
Stoke Lacy and Burley Gate, distance 50} miles. To- 
morrow (Saturday).—From Hereford to Kington, vid 
Yazor and Lyonshal]. Then on to Walton, returning vid 
Knill and Titley to Kington, and from Kington to Here- 
ford vid Lyonshall and Yazor, distance 52 miles. Each 
route is covered twice, and the total distance to be 
coyerd is 615 miles. 

The Committee of the Automobile Club will make 
awards on the recommendations received from the 
judges, Messrs. W. Worby Beaumont, M. Inst. C.E., 
G. H. Baillie, E. H. Cozens-Hardy, M.I.E.E., A. G. New, 
and Robert E. Phillips, M.I. Mech. E. The awards will! 
consist of certificates in the form of a report of the per- 
formance in respect of every competing car which 
completes the whole distance of the trials, such certificate 
showing the order of merit of the car in its class. There 
will be further awards made at the discretion of the 
judges, consisting of gold, silver, and bronze medals. 

Besides many hills of average grades, there have been 
several encountered on these trials which’are qualitied 
to test the powers of much higher-priced vehicles than 
those included in ‘this competition. Dinmore — Hill, 
which was taken in the routes of Monday and Wed- 
nesday in one direction, has a total rise of 2k2ft. in a 
length of 5340ft., giving an average of 1 in 18°93, the 
severest portion being 100ft. of 1 in 10°78 Frome’s 
Hill, taken on Tuesday, is over 3000ft. in length, and 
has a final strip at the top with a gradient of 1 in 6. 
For the hill test purely, however, the latter was con- 
sidered excessively steep and was excluded, although 
the cars in the course of the run had to surmount it. 
lhe total length of the portion marked out for these 
trials is 2812ft, and the rise 280-4ft., giving an average 
of 1 in 12-2, and a maximum grade of 1 in 7:99 for 
100ft. Such a severe test as this is not likely to be 
met with except on very rare occasions, and may be con- 
sidered almost excessive for low-powered vehicles. Din- 
itore Hill, on the Leominster side, included in Wednes- 
day’srun, has a length of 4800ft., with a total rise of 
283°61ft.; and an average gradient of 1 in 16-9; the worst 
portion is 50ft. of 1 in 10. 
rhe competing cars were divided into four classes, 
Class A being for vehicles of a declared selling price 
of £125 or less; Class B, for cars priced at from £125 
to £150; Class C, for cars to be sold at £150 to £175, 
and Class D, for cars'to be sold for more than £175, and 
not exceeding £200, 





Most of the cars beara striking resemblance to one 
another, and all are propelled by internal combustion 
engines using pétroleum spirit as fuel, not a single steam 
car having been entered. New features are extremely 
few, many of the “makers” being content to take one of 
several well-known engines, such as the de Dion or Aster, 
and fit it into a tubular or channel frame with the usual 
transmission gear, including sliding spur wheels and ‘a 
central shaft from the latter to a live rear axle. Tor light 
cars the chain drive seems to be out of fashion. but 
several of the most successful small cars in the tests 
transmit their power in this way to the wheels, while the 
little Wolseley drives the live axle Ly means of a single 
chain. We do not propose to describe in detail each of 
the cars, as this would only involve monotonous reitera- 
tion. The whole of the cars in the two lower price 
classes have a_ single-cylinder engine, chiefly of the 
high-speed vertical pattern, save two, which have 
horizontal engines. The smaller engines, having a 
bore of about 3}in. and stroke of 4in., are of the high- 
speed pattern, making about 1500 revolutions per 
minute; the larger engines, with cylinders about 4in. 
bore by Sin. stroke, make from 700 to 900 revolutions per 
minute. There is thus an average piston displacement 
of 62,000 cubic inches per minute, although the well- 
known American car, the Oldsmobile, with its extra 
cylinder dimensions—Sin. by 6in.—displaces 82,500 cubic 
inches per minute. The seating capacity of seven of the 
nine cars is only two persons, and the maximum speed 
is given in all cases but one as 20 miles per hour, while 
pneumatic tires are fitted to eight cars. In Class C, 
price £150 to £175, there are twelve cars entered, and 
here in no instance are they intended for more than two 
passengers. The vertical single-cylinder high-speed 
petrol engine furnishes the power in all except three, 
namely, the two “ little Wolseleys,” the Siddeley—which 
has many features in common with the former—and the 
Star Manufacturing Company’s car, which has a slow- 
speed vertical engine making normally about 850 revolu- 
tions. This car retains the stationary axle and side 
chains. The average piston displacement and weight 
of the cars are much the same as in the vehicles 
in the above two classes. We presume the extra 
cost is involved in superior finish. In Class D, 
up to £200 price, we were promised the two most striking 
departures in the trials. One, the Chriton, was entered 
as having an engine with four horizontal cylinders, 3in. by 
3hin., giving a large total piston displacement at 1200 
revolutions. The cost of this car was announced as £195, 
at which price we fear it would have to be turned out 
like “hot cakes” to produce anything like an adequate 
profit. The other novelty is the 8 horse-power Rover, 
built by the Rover Cycle Company, from the designs of 
Mr. E. W. Lewis. This represents the last word in 
motor vehicle design, and we hope to give some details 
and illustrations of it in a future issue. We may, how- 
ever, state that the novel features are embodied in the 
engine, clutch, and absence of frame. The engine is of 
the vertical water-cooled type with a single cylinder 44in. 
bore and Sin. stroke, and running normally at 900 revolu- 
tions. It has mechanically-operated inlet and exhaust 
valves, and the fly-wheels weigh 120 lb., or about one- 
eighth the weight of the car. A special feature of this 
engine is a set of cams carried by the half-time shaft, 
which, when actuated by a foot lever, reduces the 
lift of the inlet and exhaust valves, and then by further 
movement of the foot lever the motor is caused to cease 
working as an explosion engine. Instead, it is converted 
into an air compressor for braking purposes. The engine, 
clutch-box, gear-box, propeller shaft casing, and exhaust- 
box, together with the rear axle and differential box, are 
all of aluminium, and run from the front to the rear of 
the car. The body is carried on springs, one of which is 
placed transversely across the front of the engine and 
two longitudinal springs secured to brackets on the rear 
axle easing. The clutch is also of novel construction. 
Altogether. the car had a pleasing appearance, and until 
an unfortunate accident befel it on Tuesday evening, had 
shown that its operation came up to expectations. Of 
the seventeen cars entered in Class D twelve are pro- 
pelled by single-cylinder engines, nearly all being of the 
vertical type, the piston displacement in cube inches per 
minute varying between 71,000 and 95,000. In these the 
sliding spur wheel type of change-speed gear combined 
with a propeller shaft and live rear axle are general. 

It will be gathered from the foregoing somewhat brief 
particulars that there is still plenty of scope for inventive 
genius in the motor mechanism, and it is rather surpris- 
ing that the advantages possessed. by the slower moving 
horizontal engine are not better appreciated. For sim- 
plicity, both toZmanufacture and operate, a low centre of 
gravity, a water-jacket circulation that will operate to 
some extent if the pump becomes deranged. the hori- 
zontal engine is particularly adapted. We are somewhat 
surprised, too, at the persistence with which the builders 
adhere to the sliding spur change-speed gear. It may be 
said that this is in order to obtain three speeds. Here, 
again, it may be pertinently asked. Are three speeds 
necessary for small cars provided with flexible engines? 
We think not. Some form of epicyclic gear, in which the 
wheels are always in mesh, appears to us to be able to 
furnish a highly suitable type of change-speed gear. With 
regard to the bodies of the vehicles, the necessity for 
greater seating capacity cannot be too frequently urged. 
To obtain this without unduly encumbering the car with 
extra weight there is much room for improvement. 
Respecting tires, there seems to be no hope for anything 
else but the pneumatic, and it must be admitted that for 
light carriages this form of tire gives comparatively little 
trouble, while its superiority in resiliency keeps down the 
size of the engine to reasonable bounds. 

The runs commenced on Monday, and of the thirty-five 
vehicles which started twenty-one made absolutely non- 
stop runs. The others had more or less slight troubles, 
due in some cases to faulty workmanship, and in others 
to the drivers. A hill-climbing test was held up Dinmore 
Hill, the cars ascending the Hereford side. The fastest 





time was made by one of the 6 horse-power De Dions, 
with a speed of 16} miles per hour. The best three in 
each class were as follow:—Class A: 8 horse-power 
Horley, 12 miles per hour; 6 horse-power Speedwell, 
11°4 miles per hour; 6 horse-power Jackson, 11°2 miles 
per hour. Class B: 6 horse-power Jackson, 9°5 miles 
per hour; 6} horse-power Service, 9°3 miles per hour ; 
6 horse-power Vauxhall, 9'1 miles per hour. Class C: 
6 horse-power Wolseley, 16°15 miles per hour; 14 horse- 
power Swift, 15°57 miles per hour: 7 horse-power Star, 
14°9 miles per hour. Class D: 6 horse-power De Dion, 
16°57 miles per hour; 7 horse-power Swift, 15°28 miles 
per hour; 8 horse-power Rover, 15°21 miles per hour. 

On Tuesday thirty-three cars were despatched to 
Worcester and back vid Frome’s Hill, two cars having 
retired. It was scarcely surprising that the number of 
cars which made non-stop runs over this severe road 
showed a considerable falling off, only seven coming 
through the day’s work without losing a mark. 

Non-stop runs on the morning journey were made by 
the two 6 horse-power Wolseleys, the 14 horse-power— 
single cylinder—and 7 horse-power Swifts, the 6§ horse- 
power and 74 horse-power Royal Humberettes, the two 
7 horse-power Stars, the two 6 horse-power De Dions, the 
6 horse-power Siddeley, the 10 horse-power Croxted, the 
7 horse-power Alldays, the 8 horse-power Rover, and the 
8 horse-power Prosper Lambert. One of the 6 horse- 
power Jackson dogcearts stopped through trouble with 
the trembler; the 6} horse-power Service and 9 horse- 
power Anglian halted on several hills; an 8 horse-power 
Horley had trouble with the clutch, and the other with 
the ignition ; the 9 horse-power Oldsmobile broke a chain, 
and the 8 horse-power Royal Enfield a wire ; the 9 horse- 
power Speedwell had inlet valve troubles, the 8 horse-power 
Mobile trouble with the tires, and the 94 horse-power Cadil- 
lac broke down through the gear seizing. Thirty-two cars 
started for the afternoon run over the same course. The 
following thirteen made non-stop runs :—6 horse-power 
Vauxhall, 14 horse-power—singie cylinder— Swift, 7 horse- 
power Star (two), 6 horse-power Siddeley, 6 horse-powcr 
Wolseley, 6 horse-power De Dion (two), 9 horse-power 
Oldsmobile, 10 horse-power Croxted, 8 horse-power Royal 
Enfield, 7 horse-power Alldays, and 7} horse-power Royal 
Humberette. ‘The fastest car up Frome’s Hill was one 
of the “little Wolseleys,”. which made the ascent 
in 2 min. 424 sec. giving an average speed of 
11°8 miles per hour. This is a remarkably good 
performance for such a low-powered car, disregarding 
friction, and making no allowance for other resistance, a 
rough calculation shows that the.mechanical efficiency of 
the “little Wolseley” is very high, even allowing for the 
engine being somewhat underrated. The 6 horse-power 
Vauxhall ascended the hill at the rate of 8°3 miles per 
hour; the 14 horse-power Swift, 10°8 mi'es per hour: 
the 7 horse-power Star, 10°8 miles per hour; 6 horse- 
power de Dion, 10°5 miles per hour; 10 horse-power 
Croxted, 9°8 miles per hour; and the 7 horse-power 
Swift, 9°5 miles per hour. 

We hope to give details of the remaining runs in our 
next week’s issue 








BRIDGE OVER THE WEAR. 


Ir will be remembered that some three or four years ago 
the North-Eastern Railway Company, in conjunction with 
the Corporation of Sunderland, agreed upon the pro- 
vision of an entirely new combined road and rail bridge over 
the river Wear at Sunderland. In consequence of the high 
price of material and other circumstances, the project was, 
however, postponed for some time, the whole scheme remain- 
ing in abeyance for two or three years. Some few weeks ago, 
however, the directors of the North-Eastern Railway Com- 
pany received a deputation, composed. of members of the 
Corporation of Sunderland and also of the River Wear Com- 
missioners, by whom the plans of the proposed new Wear 
Bridge were inspected, and cordially approved, and to whom 
Sir David Dale explained that the delay up to then had been 
due to the North-Eastern Railway Company having other 
large works in hand. As a result, tenders are now being 
invited by the directorate of the North-Eastern Railway Com- 
pany for the carrying out of the entire undertaking, the 
contract for which will be shortly placed, and which will 
represent one of the largest of its kind undertaken during 
recent years in the North of England, and second only to 
that of the new High-level Bridge across the Tyne, which is 
now being rapidly proceeded with. 

The new Wear Bridge, which will be erected from the 
designs of Mr. C. A. Harrison, the engineer of the Northern 
Division of the North-Eastern Railway -Company’s system, 
will be of steel, in four spans, with arched approaches. 
Starting from the North-Eastern Railway Company's 
Hylton, Southwick, and Monkwearmouth branch, a 
short line will go to the east of Wear-street, Southwick. 
The bridge section of the undertaking then succeeds, pro- 
ceeding from Wear-street and crossing the river to Havannah- 
street. On the Sunderland side of the river a short connect- 
ing line with the Penshaw branch will be made leading to 
the Millfield Station, the total length of new railway being 
about 1 mile 54 chains. On the north side of the 
viaduct access will be given from Camden-street by a series 
of arches, the first abutment jutting on Crown-road, over 
which a span will be carried parallel to the present road to 
the ferry, which divides Messrs. Priestman’s shipyard and 
Messrs. Clark’s engineering works, for a length of 200ft., at 
which distance the first pier will be built. Another 200ft. will 
carry the second span to the centre pier, which will be built 
just within high-water mark. The river will be crossed by a 
main span of 325ft. to the third pier on the edge of the bank, 
which will also give support to the land span of 200ft. to the 
southern abutment, whence a further series of arches is to 
carry the bridge to the level of Havannah-street, into which 
the road entrance will curve east and west. The total length of 
the bridge will be no less than 1582tt., of which about 930ft. 
will be in actual spans. The width of the roadway between 
the girders will be 26ft., the footpaths outside the girders 
7ft., which, together with the brackets—carrying two lines of 
gas and water pipes on the extreme flank of each footpath— 
gives a total width to the bridge of 64ft. The rails are to be 
22ft. above the level of the road, giving a clear distance of 
18ft. between the road and the underside of tke railway, and 
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sufficient to admit of the passage of electric or other trams, 
The height of the bottom girders of the main span of the 
bridge will be 85ft. above the high-water level on the under- 
side, whilst the foundations of the centre pier will be sunk 
about 45ft. below the bed of the river. It will thus be seen 
that the structure has been so designed that its erection will 
not interfere with the fairway of the river Wear, whilst it is 
not intended that there shall be any interruption whatever 
in the river traffic whilst the work is in course of completion. 
The whole of the works, the completion of which will very 
materially improve both road and rail communication 
between the two banks of the river Wear, is estimated to 
involve an outlay c’osely approximating £500,000, and to this 
sum no less than £140,000 will be contributed by the Cor- 
poration of Sunderland. 


THE UTILISATION OF COKE OVEN GAS. 


Mvcu has been said about the chemical utilisation of coke 
oven gas, by-products being obtained from it. Less has 
been heard of a good deal done in a sporadic way by using 
the gas directly to make steam. Hitherto Lancashire boilers 
have been employed. But a very interesting experiment has 
recently been carried out with considerable success by the 
British branch of the Stirling Water-tube Boiler Company, 
at the Victoria Garesfield Colliery, Rowlands Gill, near 
Newcastle. ‘ 

The Stirling water-tube boiler is too well known to require 
description here. The accompanying engravings show how 
it has been applied to coke ovens. Most of the heat is, no 
doubt, obtained directly from the flaming gas, but it is 
probable that combustion also takes place in the furnace 
space of the boiler. It will be seen from the section that the 
zas is introduced in such a way that coal can still be burned 
on the grate if necessary. 

The draught through the boiler is obtained by means of a 
chimney 6ft. square inside by about 100ft. high, the portion 
of the gases not required to maintain steam passing through 
the by-pass flue shown at the side of the boiler. The same 
chimney is used for the discharge of the gases from another 
battery of coke ovens after passing through the Lancashire 
boilers. 

A test extending over four days was carried out on January 
19th, 20th, 21st and 22nd by the representatives of the 
Stirling Company on the one hand and of Messrs, Priestman, 














STIRLING BOILER 


the owners of the colliery, on the other, The results are set 


forth in the following table :— 
TABLE 1.—Test of Stirling Boiler, 


| 


| Jan, | Mean 


Jan. Jan. Jan. | 
22nd. | result. 


19th. 20th. ist. 


| 
ie nestrisicecniraman | — 

j 

| 


Duration of trialam. .. .. 30 8.28 8.14 2.30 
to to to 

Ds 6s» 5 30 . 4.14 4.30 

licating surface of boiler, sq.ft 1611 5 1611 1611 


Average pressures — 
Steam gauge, Ib .. .. . 125 36 134 
Draught at boiler inlet.in, .. 0-23 +2 0-25 
9 outlet, in. 0-55 -56 0-54 
Average temperatures— 
External air,deg. .. .. .. 
Mean temperature leaving 
coke ovens,deg. Fah... . Thermo meter |broke 
Mean temperature entering down 
boiler, deg. Fah. .. .. ... 1720 Thermo meter |broke 
Mean temperature leaving down 
boiler, deg. Fah... .. .. 650 65 650 
Mean temperature of feed 
water, deg. Fah... .. . 166 165 | 165-4 
Coal per hour fired to cok | 
OE iss on ek os 3500 3300 3800 
(Average over wecks.) | 


50 | 32 


Water 
Total water used for cight 
hours, Ib. oe. et ise? eileen 
Factor of evaporation, lb. ... 1-093 
Total water evaporated for 
eight hours from and at | | 
212deg. Fab., Ib... 2. . 49,115 | 51,728 52,416 | 53,672 [51,732-7 
Water evaporated per hour, I} 5617 5905 5984 6183 | 900-75 
Water evaporated per hour | 
fromandat 2i2deg.Fah., lb 6139 6466 6552 670" | 6465 
Evaporation per Ib. of coa) 
coked from and at 212 deg 
Dg Dee 290 we se 
Evaporation per sq. ft. heat- 
ing surface from and at 
212 aeg. Fah., Ib... .. . 3-81 4-01 
No, of ovensdrawn.. .. . 8 6 


47,241 47,871 | 49,063 | 47,277 
1-095 1-095 (1-004 | — 


1-61 1-7 


| 
| 
8 | 4-01 





The boiler was fired by the waste heat from twenty-two 
‘* Bee-hive ’’ coke ovens, 11ft. diameter. These ovens have 
been in continuous service for a large number of years. Each 
oven carborises 129°57 ewt. of coal in 84 hours, which gives 
a total for the twenty-two ovens of 638,520°96 lb. per week of 
168 hours, and 29,023°68 1b. of coal per oven per week, and 38001b. 
of coal for the twenty-two ovens per hour. Samples of gas were 
taken from different points, at the main flue at the inlet to 





Water evaporated from and at 212 deg.| 


the boiler, and at the boiler outlet. 
boiler was very low in percentage of CO,. All the gases were | 
not passed through the boiler. The temperature recorded in | 
the by-pass flue beyond the damper was 1440 deg. Theboiler | 
inlet is situated at 29ft. from the outlet from the coke ovens. | 
Consequently there is a large amount of radiation from the | 
brickwork of the main flue between the ovens and the boiler. | 
The mean temperature of the gases leaving the ovens was 
2000 deg. Fah., and at the boiler inlet 1700 deg. Fah., so that 
had the boiler been closer to the ovens a higher evaporation 
would probably have been obtained. 

The guaranteed evaporation per hour for the boiler was 
5633 lb. from and at 212 deg. Fah.; and 1°421b. of water per 
pound of coal coked. The mean evaporation of four days’ 
tests, each of eight hours’ duration, was 6465 1b. of water per 
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The gas entering the | The following figures are also interesting :— 


Normal evaporation of boilers if coa! 
fired in the ordinary manner, lb... 6445 
Percentage evaporation secured com- 
red with normal evaporation o 
iler if coal fired, percent... .. . 100-3 


It will be noted from the above figures that the heatiuy 
surface in the Stirling boiler abstracted far’ more héat than 
the surface in the Lancashire boilers, and that’ although the 
mean temperature of the gasescin contact with the heating 
surface in Lancashire boilers is higher than the mean ter- 
perature of the gases in contact with the heating surface in 
the Stirling boiler, the Stirling boiler not only gave its normal 
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GENERAL PLAN OF OVENS AND BOILER 


hour from and at 212 deg. Fah., and 1:71b. of water per 
pound of coal coked. 

These figures are 14°8 per cent. and 20 per cent. in excess 
of the guaranteed quantities. 

The boiler behaved well, and no priming was experienced. 

The coal fired into the ovens is of the following composi- 


C eo oe oe ea ae safes) @e , 0s 


6 
Rvs 
Ash Pe ee ee tg ear ae -22 
Dik ae Wir aa Sl) cates! Se a Se oe ee 
100-00 
And the coke is of the following constituents :— 
as tr eines ecto bo: SaaS acaba 
NN ioe. GS! al Ren, ee gine va ee ee ae 7-00 
eae ees a, Rs 
em gee a eee ee a 30 
| 100-00 
The yield of coke from 1 1b. of coal is 66 per cent. 
We have referred to the use of Lancashire boilers in con- 
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STIRLING GAS-FIRED BOILER 
nection with coke ovens. The following table gives a com- 
parison of the results obtained at the Victoria Garesfield 
Colliery :— 
TABLE II. 
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= 
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Comparison of Stirling and Lancashire Boilers. 


Stirling. Lancashires. 
Class * A,” 
No, 12 
Number of coke ovens .. .. «. «. 22 7 

Boiler heating surface, sq. ft... .. . lll . 1796 
Boiler heating surface per oven, sq. ft.. 73-4 48-6 
Water evaporated per hour from and at 
212 deg. Fah. Mean result, Ib... . | 6465 8503 
Coal voked by above ovens per hour, Ib. 3300 6391 





NS a sk ea? BE Nie ee 
28ft. by sft. 
37 


Fah. per pound of coal coked, Ib... 
Water evaporated from and at 212 deg. 
Fah. per oven per hour, Ib... .. .. 
Approximate temperature of gas at 
point of entry to boiler, deg. Fah. 
Approximate temperature of gas leaving 
boiler, deg. Fah. eer | 





full rating, but gave an evaporation approximately 28 per 
cent. in excess of that obtained by the Lancashire boilers per 
pound of coal coked. 

The small efficiency of the waste heat from the coke ovens 
will not escape our readers. Of course, it is ‘well worth 
realising, but when we bear in mind how great was the total 
heat produced in the ovens and how little reached the boilers, 
we are forcibly reminded of the part played by radiant heat 
in generating steam, and how much, as we have often pointed 
out, is lost, when the burning fuel is at a distance from the 
boiler plates. The Stirling boiler in this case supports the 
good opinion which we long since formed coneerning it. We 
are indebted for the particulars of au interesting experiment 
to Mr. Constantine, of Dea te-arcade, Manchester, the 
representative in this country of the Stirling Boiler Company 
of Chicago. 








TRIALS OF WILLANS CONSTANT THRUST 
ENGINES. 

On April 6th steam trials were made at the Poplar Vestry 
Electricity Works, of which Mr. P. N. Hooper is the chief 
electrical engineer, on one of the 500-kilowatt Willans 
engines recently installed, with a view of ascertaining the 
commercial efficiency of the Willans-Mather and Platt steam 
sets under working conditions. 

The trials were carried out under the supervision of Mr. 
P. N. Hooper, by representatives of Messrs. Willans and 
Robinson, Limited, and Messrs. Mather and Platt, and are of 
considerable interest at the present time, as showing the 
results obtainable with this type of engine under working 
conditions with only a moderate amount of superheat, and 
with a comparatively poor vacuum. It will be noticed that 
at full load, with avacuum of 25in. in the engine, and with 
25 deg. of superheat only, a total steam consumption of 
18°64 Ib, per kilowatt was obtained on one trial, and 19-521). 
of steam per kilowatt on a second trial. This means thatthe 
mean of the two trials was about 19 1b. of steam per kilowatt, 
or about 11% lb. of steam per indicated horse-power. It will 
be conceded that these results are very good considering the 
conditions. It is unnecessary to emphasise the fact that 
with higher degrees of superheat the steam consumption 
would probably have been considerably lower, as this type of 
engine benefits to an abnormal extent by the use of super- 
heated steam. The exhaust steam from the engines was 
collected and condensed ina tank mounted on a weighbridge, 
which was measured at definite periods. 

The electrical instruments recording the output of the 
dynamo were of the Western standard type, and were cali- 
brated by an independent authority after the tests. The 
results in the following tables are corrected to allow for an 
error in the instruments, which was found on calibration to be 
reading rather high. 

On May 14th, 1904, similar tests were carried out at the 
Blackburn Corporation electricity works, of which Mr. A. S. 
Giles is the chief electrical engineer. The tests were made 
with a view to ascertaining the commercial efficiency of the 
750-kilowatt Willans steam dynamos, recently installed in 
conjunction with Dick, Kerr and Co,’s ten-pole continuous 
machine, giving an output of approximately 1600 amperes at 
500 volts when running at a speed of 180 revolutions per 
minute. The trial under consideration was made with 
engine 3416 by representatives of Messrs. Willans and 
Robinson and Messrs. Dick, Kerr and Co., under the direct 
supervision of Mr. A. 8. Giles. -The steam consumption 
results which are given herewith are the mean results of 
three separate trials, and considering the poor vacuum pre- 


| vailing, viz., 22in., and the moderate degree of superheat, 


viz., 112 deg. Fah., the results obtained, viz., 18°34 Ib, per 
kilowatt, say 11°05 lb. per indicated horse-power, are dis- 
tinctly good. The steam consumption was obtained by 
measuring the water into the boilers, the tank used, which 


| belonged to the station, being calibrated before the trial 


against a properly calibrated tank. The instruments were 
of the Western. type, calibrated against standards before and 
after the trial, At the present time engineers are chiefly 
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concerning themselves with results which are being promised 
with steam turbines, and consequently the two results given 
here will be of interest as showing what is possible with 
reciprocating engines, even in the smaller sizes. 
Blackburn Trials. 
Result of Three Trials on 750 kwt. 3-V Willans Engine No. 3416. 











Temperature of Desres m7 Water per 
Steam - egrees,  g 
% atenmn at of = Mean 
sure iD Boller | Stop | Per) 3 | Kw | pap. E.ELP.| Kwt. 
boilers. | “pres, | valve, | 78% ; = | 
Deg. Deg. Deg. | in. | 
Fah. Fah. Fah. | | 
Viet 379 491 az | 22 | 775-2 11-05 13-7 18-34 
| 
Poplar, 
= sialeeoanatl eS ok wars! pk ese 
Steam $ ; = Output. 
pressure in E % sd 18 : P. - 
3 ao jae ee 
#3 32 |68 3 
ra g Qn. & 1S be 3 » . 
5 | Ss 7° 8] 2 ee << |LELP..E.BLP. Kwt 
3 (88 8 saris? § | 
2 Rowan & | eS | 
Deg. Der, in 
Full load con- Fab. | Fah. | 
ditions 180 165 398 25-1) 24 200-5) 825-8 672-6 501 
ditto .. 180/138 408! 51 | 25 266 | 653-2) 512 381 
’ j 
} ditto -- 1d 8s 402 72 26 272 | 458-2 338 252 
: | 
Full load. j load, } load. 


Obtained Obtained 
Ib, Ib. 





Ist trial. 2nd trial. 


{ uaranteed 
Ib. Obtained | Obtained 
b, 


Ib. 
Water per L.H.P. 11-83 11.80 12-1 12-46 
Water per E.H.LP. hi 13-90 14-56 15-46 16-38 
Water per kwt... -- 18‘6t 19-52 20-72 22-63 





LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
corres; ‘ 








“OMPRESSION TESTS, 


Sin, In the short paper which I presented at the British 
Association meeting last week I pointed out that it has only: been 
in machines of the last half century that compression testing has 
been seriously provided for. I doubt, however, whether anything 
like a perfect compression test of a long strut or column was made 
till within the last quarter of a century. It is not difficult to 
arrange an apparatus for giving the true crushing strength of a 
solid cube, or of a short solid cylinder of about two diameters in 
length, or of a tube of several diameters in length, but when you 
deal with a piece of 30 or 40 diameters in length efficient. means 
must be taken to prevent the ends wandering in the least degree 
from the line of thrust. 

It is comparatively easy to guide the straining platten so as to 
prevent it wandering, but the balancing platten was not to my 
knowledge thoroughly well guided until Professor Kennedy 
designed a roller stay for his machine at the London University 
College. When I made a subsequent machine for Professor 
Kennedy, I became acquainted with this roller stay, and have 
carried it out on a large scale in the 300-ton Paris testing 
machine. In that machine the tension rods, which deliver the 
pressure on the balancing platten to the levers, are themselves 
120ft. long, and if the balancing platten were floating unrestrained 
it might wander in such a way as to allow a serious bending mo- 
ment upon the long strut or column being tested. The arrange- 
ment of the roller stay which prevents this is as follows: 
The balancing crosshead is surrounded by a frame attached to 
the fixed bed-plate ; parallel roller paths on both horizontal and 
vertical planes prevent the balancing crosshead from swerving in 
any direction without straining the frame through the rollers. 
The roller paths on the frame have inclined seats. At the begin- 
ning of a compression test these roller paths are set up so that all 
the rollers are free from play, then a small load is imposed upon 
the strut being tested. ‘his small load will suffice to show a 
tendency of the strut to wander out of line, and on feeling all 
the rollers those on two sides of the crosshead will be found to 
have been tightened between their paths, and those on the other 
side to have been eased. 

The right course to adopt is then to set up the tight roller ; aths 
on their inclined seats, until the crosshead is pushed back against 
the rollers on the other two sides, which ensures that it has been 
restored to its original alignment, whereupon the test may proceed 
with the certainty that the test thrust is acting straight along the 
axis of the specimen. The frame is no longer in a state of ease, 
the spring has been taken out of it and it forms a rigid guide. 

It is possible by this perfect system of guiding to compress a 
solid cylinder of severa] diameters in length into a symmetrical 
barrel shape, and to bring an astonishing load on to a cast iron bar 
1 square inch section and 36in. long. If Professor Kennedy had 
time to look up the records of some of his experiments, he could pro- 
bably give some very instructive comparizons between the results of 
compression tests or struts made with a semi-free balancing 
platten, and similar tests made on one guided and adjusted as 
described, where the position of the opposing plattens is prevented 
from allowing the axis of the specimen to get out of line 
with the axis of the thrust by more, at any rate, than the one 
hundredth part of an inch. 

I write this letter as a supplement to the paper, because I feel 
that, in according the most prominent stages in the development 
of the testing machine, the roller stay of Professor Kennedy should 
rank as one of those stages, J. H. WickstEEp, 

Leeds, August 30th, 





VANADIUM STEEL. 


Sik, —In continuation of the data published in THE ENGINEER 
of July 1st last I beg to inform you that bars of steel made from 
ingots cast from the experimental Siemens furnace at University 
Colleze, Sheffield, and composed of 0-3 C., 0-5 Chr., 0-4 Mn., and 
9-15 Vanadium supplied by the New Vanadium Alloys, of London, 
gave such extraordinary test results, that I had hammered square 
lin, and. rolled round lin, bars carefully tested by Messrs. Nash’s 
Sheffield testing works with the following results, which fully con- 
firmed the first tests :— 

Tests: by Nash, Sheficld, 20th June, 1904.—Pulling Tests. 
Bars, lin. diameter. 

Round rolled, Square hammered. 
-» 82-78tons . 31-40 tons 
41-74 ,, 

28-5 per cent. 
55-7 per cent. 


Elastic limit.. 
Maximum stress.. .. 41-63 ,, oa 
Elongation on Qin, .. 34 per cent. .. 
Reduction of area ., 57-2percent.. 





Torsion Tests. 


Elastic shearing stress 20-4 tons 4. 21-3 tons 
Maximumi. .. shearing 

Se SU sy oe es AB 
Final twist angle 1438 deg. .. .. 1600 deg. 
Number Of twists 3-90 sc es Oe 





Naval architects, marine experts, engineers, motor car and 
traction engine builders, &c., may decide for what purposes such 
a material will be worth the extra cost. The steel had been cast 
in 10in. ingots, which were hammered down to 3in., billets, some of 
which latter were then rolled, others hammered to lin. bars, as 
stated above. These lin. bars were tooled down to 0-750in. 
diameter, and the length of tooled bar under observation was 6in. 
The bars were tested in the state as received from under the 
hammer or out of the rolls, 

In reply to an inquiry whether Messrs. Nash had in their long 
experience ever tested any steel of similar tensile strength, the 
torsion tests of which gave similar results, I received the following 
answer :—‘‘In reply to yours of the 25th ult., we have to say that 
the number of twists, viz., 3-99 for the rolled bars and 4-44 for the 
forged bars, are greater than we have before obtained from 
samples of the same length and diameter from steel with so high 
a tensile strength as 40 tons per square inch.” 

| have before me the results of tests made by the Sheffield 
‘Testing Works on Vanadium chrome steel, which contained :— 
0-25 C., 1-0 Chr., 0-4 Mang., and 0-25 Va., and it is very 
interesting to compare these figures with the tests quoted above. 
They are : 

Pulling Tests, 
eo ce 33-90 tons. 
52-44 tons. 

80 per cent 

57-6 per cent. 


Elastic limit 

Tensile strength .. 
Elongation on 2in. 
Reduction ofarea .. 


Torsion Tests, 


Elastic shearing stress... .. os oe 27-9 tons. 
Maximum shearing stress Sea 52-5 tons. 
Final twist angle.. .. .«. 702 deg. 


Number of twists... 0. ee ee oe oe 1-95. 

These figures demonstrate that with 1 per cent, Ubr. and 
0-25 per cent. Vanadium a very strong and somewhat stiff but 
very elastic steel can be made; whilst 0-5 Chr. and 0-15 per cent. 
Va. gives a steel of more moderate tensile strength, but of 
enormous pliability and endurance. ; 

It has been occasionally asserted that, by heat treatment, steel 
has been produced the tensile strength of. which came near: that 
of Vanadium steel. _ But the comparison between Vanadium steel 
bars when tested in the state in which they left the rolls with bars 
of other steel, which had received heat treatment subsequent to 
rolling, is clearly not fair. 

It is hoped that reliable data about the influence of heat treat- 
ment on Vanadium steel,.and the proper temperature duration and 
methods of such heat treatment, will shortly be available. 

Meanwhile, we know that by the addition of a very small per- 
centage of chrome and-Vanadium a steel can be produced with 
certainty which has extremely valuable properties for special 
purposes, and that these properties can be adjusted to the exact 
requirements of users, 

Steel makers may be interested in the practically important 
results of the following research work i+ melting point of Ferro- 
Vanadium. 

Professor Thomas Turner, of the University, Birmingham, was 
good enough to propose, and Mr. Hudson;.the lecturer in metal- 
lurgy, executed: tests with a view to ascertain the hitherto unknown 
melting points’of Ferro-Vanadium of various strengths. 

Four samples were supplied by the New Vanadium Alloys, 
Limited, which contained the stated percentages of Vanadium: 

Per cent. Per cent. Per cent. Per cent. 

9-926 25-6 o- 38-6 .. 40-9 

The cooling curves were taken by means of the Le Chatelier 
pyrometer, and for the purpose of comparison a mild basic steel 
was employed, the composition of which was :-— 


Carbon. Ps E Mn. Si. 
Per cent. Per cont. Per cent. Per cent. Per cent. 
0-12 : 0-6 - 0-3 oo 45 2. eo trace 


This mild steel commenced to solidify at 1519 deg. Cent. 


Second arrest. 
Dez. Cent. 


First arrest. 


Ferro-Vanadium, 
y Deg. Cent. 


Per cent. Va. 


9-9 ee « 0c co 1003 1333 
25-6 1355 1172 
33-6 .. ‘ 1314 1175 
40-9 oe oe oe 1308 1172 


These results demonstrate that Ferro-Vanadium up to 40 per 
cent, Vanadiuin contents melts at a lower temperature than mild 
steel, and that the melting point falls somewhat as the proportion 
of Vanadium increases, 

It is well known that pure Vanadium melts only at a temperature 
of about 2000 deg. Cent. 

In considering the above figures of melting points, it must be 
borne in mind that they refer to Vanadium alloy made by the New 
Vanadium Alloys, and to no other makes. It is more than probable 
that the melting points of foreign makes would be different and 
higher. Avc. F, WIENER, 

Managing Director, 
New Vanadium Alloys, Limited. 
31, Lombard-street, London, August 8th. : 





CIRCULATION IN BOILERS. 


$1s,—I gather from the tone of ‘‘1. D.’s ” letter that he will be 
surprised—pleasantly, | hope—to learn that I quite agree with him 
in everything he writes. 

It certainly is a fallacy to suppose that the act of rising of a 
cork or a bubble to the free surface of a fluid can in itself cause 
circulation, Moreover, it matters not one button whether beads 
or bubbles or corks or even ‘‘I. D.’s” letter itself have motion 
given to them, whether by wires or strings or the fluid, yet there 
will be no circulation. 

‘* There is no analogy.” No, certainly not, nor was there in my 
letter any analogy drawn in this respect. 

All this is very old ground, but what I said about the entraining 
action of the bubbles is experimentally true, and is even older 
ground. 

Lastly, I agree sincerely that I have much to learn. But one 
thing I have notto learn, which is that criticism of the steam hammer 
type, unaccompanied by an endeavour to give information, spells 
ignorance—ignorance of a kind that is obvious to all but the critic 
himself. This is perhaps the oldest ground cf all, but I assure 
7, D.” that in it he will get all the better foundations upon which 
to build any future correspondence. Donatp H, Lea, 

Glasgow, 





PELTON WHEELS. 

Srr,—l am obliged to Mr. Dawson and Mr. Pardoe, but I think 
they are both wrong. Confining my attention to Mr. Pardoe, it 
appears to me to be evident that he has made the fundamental 
mistake of assuming that the water leaves the bucket at half the 
velocity with which it struck it. It leaves the bucket at precisely 
the same speed as it struck it, but the bucket going away from the 
water at one half that speed, the water is returned as regards 
the earth at one half the spouting velocity, and this, if I am right, 
disposes of Mr. Dawson’sdifficulty as to what becomes of 25 per cent. 
of the total work in the water. 

I may make the matter clear perhaps if I ask what would occur 
if an elastic ball moving at twenty miles an hour struck the end of 
a train moving at ten miles an hour. The ball would not drop 
straight down on the rails, but would recoil with a velocity of ten 
miles an hour. If we substitute a jet of water.and a properly 
curved vane to receive its impact the result would be just the same ; 
or agaiii, suppose that a billiard ball struck the cushion at the end of 


the table, the cushion moving away from the ball at half its speed, it. 


is clear that the ball would not stop dead ; it would be returned 
along the table. ; 
So far, then, as I can see there are fio conditions of impact with 





which the water will fall dead from the buckets in the way Mr. 
Pardoe suggests, W. Bf. 
August 27th. 


THE PROTECTION OF THE LIVE RAIL. 

Sir,—As a railway man | am naturally interested in the subject 
of your leading article in your present issue, and agree with your 
conclusions, with one exception, when you say ‘‘As the- upper 
surface of the (live) rail must be left clear for the slippers, only 
possible protection consists of boards on one or both sides of the 
rail,” &c., is not to my mind a fact. Allow me to refer you to the 
Wilkesbarre and Hazleton Railway in America, where the live rail 
is protected from above, and very nearly fool proof. This is 
described very fully in a work published by the McGraw Publishing 
Company, of New York, viz., ‘Notes on - Electric : Railway 
Economies,” by W. C, Gotshall, of the New York and Port Chester 
Railroad Company. 

The type of slipper is, of course, different from the one in use 
on the North-Eastern electrified lines, but there is nothing to 
prevent its adoption by that company at very little expense, after 
which the'timber protection from above could be proceeded with. 

It is questionable to my mind whether the present system of 
protection by means of boards on each side is’a suitable one. The 
trough so formed will fill with snow and sléet, and, with a con- 
venient frost afterwards, freeze up and render the service hors d: 
combat, 

As many of the North-Eastern officials are again going to the 
States to gather information, no doubt they will take the oppor- 
tunity of investigating this important subject. M. Inst. C.E, 

August 29th, 





TURBINE EFFICIENCY. 

Sik,—In your issue of August 19th a correspondent signing him- 
self ‘Student ” asks me to explain what appears to him an in- 
consistency in my.articles upon turbine efficiency. The explanation 
is that. he is confusing-what is in this connection always termed 
the ‘‘relative”’ velocity with that termed the “absolute ” velocity. 
The former is relative to the moving wheel blades; the latter 


Telative to the earth, or the fixed guide blades and machine frame. 


It is the kinetic energy. of- the so-called ‘‘absolute ” velocity that 
is to be destroyed so far as is commercially economical. It is the 
so-called ‘‘relative” velocity that is to be maintained, as far as 
friction, -&c., permits, unchanged in its scalar or arithmetic 
magnitude. It has, of course, to be deflected or changed in 
direction. 

I presume that the friction between steam and blades in Parson 
turbines converts‘ the’ lost energy into heat. Some of this, no 
doubt, heats the steam, preventing some condensation that would 
otherwise occur. The rest heats the blades and the metal casing, 
and is mostly lost by external radiation. Ropert H, Situ. 

August 29th. 





HIGH-SPEED INTERNAL COMBUSTION ENGINES. 

Sir, —If ‘‘F. S.,”.in his excellent article‘in last week’s edition, had 
added the speeds of the engines he tabulated, a useless set of figures 
would have become a piece of priceless information to the designer. 
Might I suggest that he will kindly, at some future date, give the 
speeds and the compression of the engines as printed. 

46, Toothill-road, Loughborough, -- 

Leicestershire, August 29th. 


E. Hore, 








MEETING OF THE IRON AND STEEL INSTITUTE 
IN AMERICA. 


THE members of this Institute who take part in the American 
visit will leave New York on October 27th, +i4 the Pennsylvania 
Railway to Philadelphia, remaining there for one day. On Saturday 
they will leave for Washington, where the week-end will be spent. 
Leaving Washington on the Monday, they will travel by the Baltimore 
and Ohio Raitway to Cumberland, and proceeding from there, will 
arrive at Pittsburg in the evening. The two following days ~ 
November Ist and~ 2nd—will be spent there, after- which the 
members proceed vié the Pennsylvania lines to Cleveland, arriving 
on the Thursday night and remaining for the Friday. ~ On 
Saturday the party will travel on the Lake Shore and. Michigan 
Southern Railway to Buffalo, where Sunday and Monday will be 
spent visiting that place and the Niagara Falls. Leaving 
Buffalo on Tuesday morning vid the New York Central and 
Hudson River Railroad, the journey will be continued to Albany, 
where the night will be spent. After visiting _Schenectady 
on the following day—November 9th—a return will be made 
to New York, which will be reached the same evening. The 
members who are going on the alternative excursion to St. Louis 
will also leave New York on October 27th, and go direct to Philadel- 
phia, remaining there on the Friday. . Washington will be reached 
midday on Saturday, and the party will spend the week-end there. 
On Monday they will join the other section at Pittsburg, remaining 
for two days. Pittsburg will be left on November 3rd, and St. Louis 
reached early in the afternoon on the following day— November 4th. 
Leaving on Monday night, the party will arrive at Chicago early 
on Tuesday, and remain there till Wednesday evening, when they 
willtravel by the Michigan Central Railway to the Niagara Falls, 
returning to New York on Saturday, November 12th. 

The visit to Bethlehem will probably require an early start, 
about 8.45 a.m. on Thursday, October 27th, and after a visit to the 
Bethlehem steel plant the members will reach Philadelphia later in 
the afternoon by special train. The members not desiring to see 
this plant will leave at a later hour for the two hours’ run to 
Philadelphia. 

The Schenectady visit will be only for those who take part in the 
main shorter excursion, They will leave Buffalo at 8 a.m. on Novem- 
ber 8th, and arrive at Albany at 3 or 4 p.m. Those who desire to 
see the great General Electric Company’s plant at Schenectady, 
and the locomotive works there, will have to stay over a day in 
Albany, making a trip on the following day—Wednesday—to 
Schenectady, leaving there about 6.30 or / p.m., and arriving in 
New York on November 9th at 10.30 p.m. on the same day. 
Members not interested in this visit will proceed direct from Albany 
that same day, arriving in New York about 8 p.m. 

On the St. Louis excursion no stop will be made at Schenectady, 
and the special train will arrive in New York on Saturday, Novem- 
ber 12th, at about 5 a.m., giving the party ample time to reach the 
steamers that sail that morning. 








OBITUARY. 


THE death of Sir Henry Stephenson—Stephenson, Blake and 
Co., typefounders, Sheftield-—-is a severe loss to the city. Sir Henry, 
who had served in the office of mayor, had been foremost in the 
educational, municipal, and social life of Sheffield for many years, 
and no man had laboured more diligently and ably, or contributed 
more generously, to the great schemes of public enterprise which 
have been so marked a feature of Sheffield history during the last 
twenty-five or thirty years. Sir Henry’s partner—Major Blake, 
of Ecclesall—died only a week or two ago. 











CLINKER BRICK-MAKING PLANT AT PLUMSTEAD.—In our issue of 
August 26th it was stated that thé output of the above plant, 
which. has been. installed by the Queen’s Engineering Works, 
Limited, was 2000 bricks per diem. We now understand from the 
makers that ‘‘the running speed is 12,000 per day, and the com- 
mercial capacity is calculated at 10,000, the margin. allowing. for 
manipulation of wagons, cleaning, Xc.” 
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THREE HUNDRED-TON TESTING 


JOSHUA BUCKTON AND CO., LIMITED, LEEDS, ENGINEERS 


Fig. 1—VIEW OF 


A UNIVERSAL TESTING MACHINE OF 300 TONS 
FOR FULL.SIZED STRUCTURAL MEMBERS.* 


By Mr. J. H. WicKSTEED, Pres. Inst. M.E. 

THE direction in’ which the machine about to be described has 
carried testing further than any previous machine is in its ability 
to test the strength of full-sized members of structures. It will 
test a strut S88ft. long by 3ft. 3in. by 3ft. 3in., or a chain cable 
13 fathoms long of 44in. dia. iron, and it will test a beam 3ft. 3in. 
broad, 6ft. 8in. deep, by 20ft. between supports. 

It has also carried shearing tests further than hitherto. 
test in single shear a bar Sin. wide by 2}in. thick. . 

Machines of comparatively small dimensions suffice for testing 
specimens of the material of which struts, links, girders, and arches 
are made, but when you wish to test the struts, &c., themselves, 
which form bridge members, or members of any construction, the 
machine must be large and powerful ; and to do this work economi- 
cally the machine must be so designed that testing long or short 
pieces in any of the different senses can be accomplished without 
any change of appliances which involve labour and delay. — 

The very reason for testing by machinery is to save time and 
labour and expense. Think what the expense would be to load a 
girder with 300 tons of deadweight. The weights themselves, and 
supports for the girder, would cost about £2400. The loading and 
unloading of the weights would make each experiment cost a 
hundred times as much as if it were made on the machine to be 
described. 

A testing machine measures the load which is applied to a 
specimen instead of actually loading the specimen with dead 
weights, and in proportion as the loads are large, the saving 
between direct loading and measuring the load by a machine 
becomes large also. 

The most primitive form of machine is to have the specimen 
anchored to a foundation at one end and pulled at the other end 
by the short end of a lever with scale pan for weights at its long 
end, but there is as much difference in convenience and eeonomy 
between such a machine and the most highly developed form of 
machine as there was between the use of a lever and the simple use 
of direct loads. The next step in the development of testing 
machines was to apply tractive force to the end of the specimen, 
which had previously been anchored, and measure this tractive 
force by a lever and scale pan as before. The earliest machines 
of this kind were made after the introduction of chain cables for 
ships which took place in 1813, and when these had become largely 
adopted in place of hemp cables by the Admiralty a machine was 
made for the Royal Woolwich Dockyard by Bramah of Pimlico. 
The machine had a hydraulic cylinder at one end to put the pull 
on to the chain, and levers with small weights at the other end to 
measure the amount of the pull. It was on this machine that 
Prof. Barlow made his experiments on the strength of materials, 
but neither the machine of 1813 nor the machine of 1832 were 
adapted for testing struts, and for anything else but chains they 
must have been extremely inconvenient. 

The introduction of steel for shipbuilding in 1875 led to a very 
large amount of testing plate strips in machines of about 50 tons 
power. These machines have been made so convenient for the 
special purpose that a specimen of steel plate can be accurately 
tested for strength and extension every minute ; in other words, 
sixty tests an_hour is not unusually quick. But imagine loading 
50 tons of dead-weight on to a scale pan in order to test a plate 
strip ; the labour and expense of making very few such tests would 
obviously pay for the whole cost of a machine. 

Side by side with this large expansion in testing specimens of 
material which was caused by the introduction of steel for ship- 
building and for boilers, there has been a slower expansion in the 
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direction of testing actual structures. . As has been said, the 
machine of 1813 was for testing actual chain cables. Later on a 
demand arose for testing other structures such as struts, and in 
the same year that marked the increase of testing of plate strips, 
the importance of putting down more machines for testing struc- 
tures was taken up in the U.S.A., where their methods of con- 
structing bridge girders particularly demanded testing the actual 
tension and compression merabers ; this led to the United States 
Government putting down the celebrated machine at Watertown 
The machines for testing both-in tension and compres- 
sion to any large scale have all been made within the last half- 
century, and in all these machines an attempt has been made to 
utilise them not only for sizable members of structures, but also 
for large and small specimens of material. The arrangement of a 
machine for measuring either in compression or tension, and at the 
same time for lending itself conveniently to deal with long or short 
pieces, is not easy of accomplishment, and has been attempted with 
varying success, 

The development of these universal machines may be traced as 
follows : 

In 1852 Ludwig Werder, of Niirnberg, made a machine adapted 
for both tension and compression. 

In 1866 Mr. David Kirkaldy opened his machine, which would 
test both in tension, compression, and deflection. In this machine 
he can test a cast iron column 21ft. 6in. long by 2ft. by 2ft. Sin. to 
destruction with a load of 270 tons. 

In 1879 a machine, built by Mr. A. H. Emery, was started at 
Watertown Arsenal, U.S.A., which would test in ali the senses of 
Kirkaldy’s to about the same loads, and which would take in 
columns 30ft. long by 2ft. 6in. by 2ft. 6in. The nominal power of 
this machine is 357 imperial tons. 

At Charlottenburg, a machine was put down in 1894 to test up 
to 192 imperial tons, and to take in columns 49ft. long by 2ft. 7in. 
by 2ft. 7in. 

In review of these machines it may be said that in the Werder 
machine the balancing levers are carried on a hydraulic ram, and 
pull the straining crosshead with them. The rest of the machine 
consists of an inert bed, extending in the opposite direction to the 
ram, and on this bed short lengths of cast iron pieces are placed so 
as to vary the distance of a stationary crosshead to suit long or 
short tension pieces. For compression the crosshead carried by 
the balance is‘altered in distance by links to compress longer or 
shorter pieces between itself and the butt end of the hydraulic 
cylinder. 

In the Kirkaldy machine the hydraulic cylinder is in the same 
position as Werder’s, with the ram working outwards from the end 
of the bed, but the balancing levers are at the other end of the 
inert bed. The ram pulls the straining crosshead through four 
screws, and the crossheads can therefore be adjusted to any 
required distance from the balancing crosshead. For compression 
tests a set of eye bars are required to carry a compression platen 
from the balancing crosshead to the side of the straining cross- 
head, which is next to the hydraulic cylinder. 

In the Emery machine the difficulty of adding or removing parts 
to change the machine between tension and compression is got rid 
of by having the hydraulic cylinder double acting, so that it will 
either push or pull on to the balance, and by making the balance 
so that it can either be pulled against a chamber, containing fluid, 
which delivers the pull tothe scale beams, or the chamber can be 
pushed against the balance, when it equally delivers the pressure 
to the scale beams. The difficulty of coupling the machine to long 
or short pieces is dealt with by moving the hydraulic cylinder, with 
its double-acting piston and straining head complete, to the desired 
distance away from the balance. 

In the Hoppe machine at Charlottenburg, instead of having a 
double-acting piston like Emery, the hydraulic cylinder can be 
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locked to the bed so that the ram goes forward, or the ram canbe 
locked to the bed so that the cylinder goes backward. The 
straining cylinder will therefore either exert a push or a pull, and 
the balance is made so that it will deliver either a push or a pul! 
to the weighing levers by arranging for a push to act upon the 
short arms of two elbow levers, and the pull to act upon the elbows 
of the levers, while the short arm forms the fulcrum. In other 
words, the elbow levers, when balancing tension, act as levers of 
the second order, and when balancing compression as levers of the 
first order, 

_ The difficulty of coupling to long or short pieces is dealt with as 
in the Emery machine, by traversing the hydraulic cylinder upon 
the bed nearer or further from the weighbridge. 

The author has succeeded in making a machine which re uires 
no parts to be added or removed to prepare it for its function of 
testing in compression or in tension, nor to prepare it for taking 
long or short pieces, and this is accomplished with a single-acting 
ram, and witha balance always pressing in the same direction upon 
the short end of a lever of the first order. 

_In 1904 the French Government opened at the Coriservatvire 
Nationale des Arts et Metiers the machine to be described, which 
will test up to loads of 300 tons in compression, tension, deflection, 
and shearing. It will take in columns 88ft. long by 3ft. 3in. by 
3ft. 3in., and tension members of the same length and diameter. 
This machine was made by the author's firm—Messrs, Buckton 
and Co., of Leeds, 

Fig. 1 is a view of the machine taken from a photograph as it 
stood in the maker's works, ; _" 

In common with every testing machine, this machine comprises 
three principal parts—the apparatus which applies the load, the 
as iy which measures it, and the frame or ed. 

3ut there are two leading advantages in this design which 
makes it differ from all others, First, the frame or bed, instead of 
being fixed as in ordinary machines, is movable; secondly, the 
weighing levers, contrary to the general arrangement of machines 
with fixed beds, are at the same end as the straining cylinder, and 
they are mounted on this stationary cylinder instead of being 
carried on the moving ram as in the Werder machine. It is 
this combination which gives the machine the facility which it 
possesses for testing a great variety of sizes, and for testing either 
in compression or tension, without rearranging the machine. 

Fig. 2, p.337, isa diagram showing the working parts, but does not 
show the full length of the machine, 60ft. of the length of the 
sliding trough is omitted so as to bring both ends of the machine 
into a compassable diagram. The length of trough which is 
omitted is a simple continuation of the length that is shown. A is 
the hydraulic ram, B the sliding trough or straining frame, (' the 
straining crosshead, and D D D the balancing system which floats 
upon rollers, and nowhere touches the sliding trough. The balance 
delivers the load to the steelyard E. 

The beauty in the design of this machine, which gives it its great 
convenience, is that the hydraulic ram moves a long frame which is 
the whole length of the longest specimen. This straining frame is 
both surrounded and traversed by a balancing frame, the result is 
that the straining crosshead can push on to one part of the 
balancing frame and pull on to another part, and the straining 
crosshead can itself be run along the straining frame into a position 
for pulling or pushing either long or short pieces. 

Fig. 3 gives a view of the straining head containing the clip 
boxes which are spherical, and are shown in detail on the diagram. 
One of the compression plattens also has a spherical seat, so that 
it can be adjusted to suit the end of a colt:mn which is not quite 
parallel on the two ends, This is also shown on the figure. 

Fig. 4 shows a view of the shearing apparatus which is designed 
for single ghear. 

The machine is fitted with a complete apparatus for making 
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autographie records, of which the following will serve as illustra- | machine, whose handiness, precision, and sensibility merit every 
tions :— confidence.” 

Fig. 5 gives particulars of a test with a Great Northern| At the ceremonial opening of the machine on June 16th last 
connecting-rod, which carried a thrust of 84 tons between parallel | a bar of hard steel was broken in tension 4in. by l4in. in section 
pins which supported it on plummer blocks, with a load of 228 tons, and immediately afterwards a large slab 

Fig. 6 of a riveted joint, with nine lin. dia. rivets, broken with | of armoured concrete, 32in. broad, 12in. thick, was broken in 
a pull of 214 tons. | deflection between supports 16ft. 6in. apart. 

Fig. 7 some rolled joists tested as struts. It will be noticed that | 
test No. IV. made as a strut with plates riveted squarely to the | 
ends withstood double the load that No, II. of the same size joist | 
but with round ends withstood. 

Fig. 8 shows diagrams of shearing experiments on bars rising by | 
din. in thickness from fin. to 24in. It is noticeable that the 2sin. | —— 
thick bar did not take five times the load, nor the 2in. thick bar THE question of accelerating the steam railway service on 
four times the load that was required to shear the jin. thick bar. | the German State lines continues to engage attention in that 
Be! com ng Saige: Boy this machine has been given by | country, where, as in the United Kingdom, confidence is still 
on aos —— ve . , ~w Bares aoa og eee | maintained in the capabilities of steam locomotives for satis- 
parts themselves and testing specimens of the material of which ow > ith ee aa bias she eine? . 
the parts are made. Machines of small power which suffice for the | eeEWEYS. AD) SDIS QORMORNON Ts Tey De PemeAneTe - 
latter are of no value for the former purpose.” reference was made in these columns a few months ago to the 
Speaking of the water-tightuess of the hydraulic ram, he says: | high speed trials which were undertaken by the Berlin Rail- 
‘This we have verified by putting a tension of 32 tons upona bar way Administration at the instance of the Prussian State 
of steel one evening, and finding the next morning that it still had | Railway authorities, and which took place on the military 
a tension of 30 tons. The leaks past the piston were, therefore, | railway between Marienfeld and Zossen, in the vicinity of the 
imperceptible, and the machine can without difficulty be used for | German capital. It was then mentioned that the experiments 
delicate measures of elasticity.” | were to be continued in order that further experience might 

Alluding to the movable straining head, he says:—‘ Thus to | be gained from the haulage of a number of carriages on a 
pass from one kind of test to another there is no need, as in | main line of considerable length. The necessity for extend- 








HIGH SPEED STEAM LOCOMOTIVES. 


ordinary machines, to employ long coupling rods, which, with a | 
machine of this size, would be extremely cumbersome ; it suffices 
merely to run the moving crosshead to the required position which, | 
as it is mounted on wheels, can be easily done by a single man. 

Locking the moving crosshead to the sliding bed is very quickly 
done, it requires only about a minute. , 

‘‘All the motions of the sliding bed, as well as the adjustment of | 


FIG: 5. 


Test of Loco. Connecting Rod. 


Maximum Load = 84-218 Tons 


Max. Compression before Collapse= 


____ Appearance after Test. 


ing the scope of the tests will be understood from the fact 


| that the Marienfeld-Zossen Railway is only slightly over 
| fourteen miles long, and although the results then obtained 


were very favourable, they were not of such importance 
as if they had been realised on a longer track. The 
additional trials, which were carried out in the first half 


FIG:8. 
Tests in Single Shear. 


Section prs 


015” 


3x ” 

















Ss 
¢ 











——— a 


= = n 
e- —— ——-—-—— 000" C’ & Cf -- ——--—---- 





oS © 2 
Compression 
in Inches. 


FIG.6. 
Test of Rivetted Joint. 
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the poise weight on the steelyard are controlled without difficulty 
by a single operator on the platform—an economy of labour 
which is worthy of remark.” Alluding to the diagram apparatus, 
he says: ‘‘The interest attaching to the preservation of an 
autographic record of tests is at the present time becoming more 
and more appreciated. We have not failed to conform to this 
requirement, and whatever may be the kind of test carried out, 
the machine is capable of tracing the complete diagram. The 
loads are recorded upon a large drum by a vertical displacement 
ef a pen by means of a wire which moves it the same time as the 
travelling poise weight, and an amout. proportional to the dis- 
placement of this latter. By means of a train of change wheels 
actuated by the hand wheel controlling the traverse of the poise 
weight, the motion of th. pen can be regulated at will to give a 
scale of ordinates of 10 mm., 5 mm., 2 mm., or 1 mm. per ton. 

** The deformation of the test piece is transmitted as abscisse 
to the recording drum, being transmitted by suitable wires 
passing over pulleys which turn the drum in such a manner as 
to record the deformation either full size or multiplied five or 
ten times.” 

In regard to the accuracy of the machine, he says :—‘‘ The 
superiority of this machine, which may have rivals in mere power, 
consists more particularly, we believe, in its accuracy, its sensi- 
bility, and its convenience of operation. 

‘*The determination of its accuracy has been made repeatedly 
by means of calibrated copper crushers which were crushed in the 
most delicate machines of the laboratory, which had been carefully 
checked by deadweights for the purpose; the results showed 
themselves uniformly concordant. These experiments were not, it 
is true, carried out with very heavy loads, but when a machine is 
inaccurate it is so even at small loads ; but in our case no inaccu- 
racy was found. 

‘* A further test of sensibility was made by applying a load of 
100 tons toa long chain with the steelyard in equilibrium, and 
half-way between the limits of its range, and then moving the 
poise weight a fraction of its travel corresponding to 41b. upon the 





steelyard; this amount, plus or minus, upset the equilibrium. 
The testing laboratory therefore,” he says, ‘‘ possesses a powerful 
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FIG. 7. 
Rolled Joists Tested as Columns. 
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300-TON MACHINE 


of June under the control of the Hanover Railway Administra- 
tion, took place on the railway between Hanover, Stendal, and 
Spandau, which is about 155 miles long. Only three of the 
five locomotives which were tested on the military railway 
were requisitioned for the fresh trials, which were made on two 
separate days; and the highest speeds were attained on 
the Hanover-Stendal section, which represents a distance of 
about93miles. Thisparticularsection is specially favourable to 
the running of trains at high speeds, as it is practically level 
throughout, and has no sharp curves likely to retard the 
progress of the trains. The duty of the locomotives, the 
furnaces of which were fired with a mixture of briquettes and 
coal dust, was to haul on the first day of the trials a load of 
ten carriages of a total weight of 318 tons, while on the second 
day the load was reduced to 156 tons represented by five 
coaches. 

The three locomotives subjected to trial were as follows :— 
First, a four-cylinder compound engine of the Hanover 
(Egestorff) type, having a boiler pressure of 210 lb.; secondly, 
a four-cylinder compound locomotive of the Grafenstaden 
type, having a similar steam pressure; and thirdly, a two- 
cylinder Borsig locomotive, having a boiler pressure of 180 Ib., 
and fitted with a Schmidt superheater. In the case of the 
heavy load the maximum speed attained by the Hanover 
locomotive was 73 miles an hour, and the average speed 53 
miles ; the highest rate with the light load was 80 miles an 
hour, and the average 56 miles. The corresponding figures 
for the Grafenstaden locomotive are 72 miles and 56 miles for 
the heavy haul, and 78 miles and 59 miles an hour respec- 
tively for the light load. The equivalent rates for the super- 
heating locomotive are 73 miles and 57 miles at heavy load, 
and 81 miles and 66 miles an hour respectively in the case of 
the five-coach train. These figures show a very close approxi- 
mation of the maximum speeds of all the three locomotives 
when hauling the ten-coach train, two of them, in fact, being 


equal, but the superheating locomotive indicates results 
which for the entire journey are slightly superior to the other 
two engines. The Borsig locomotive also stands first in 
regard to the highest speed at light load, while the average 
rate attained by it is even more satisfactory, as disclosed by 
the trials, on a line which is favourable to the attainment 
of considerable train velocities. Independently of these 
comparative trials, tests have been made on the Baden State 
Railways with a four-cylinder compound engine between 
Offenburg and Freiburg, a distance of 39 miles. This loco- 
motive is reported to have hauled a load of 250 tons at a 
speed of from 74 miles to 80 miles an hour, while for a short 
distance a rate of from 86 miles to 89 miles an hour is stated 
to have been achieved. This is regarded as a highly satisfac. 
tory performance, especially as the line has a slight gradient 
throughout its length. 

The performances of the German locomotives show that a 
fair amount of progress is being made in the matter of rail- 
way speed in that country, but the experiments cannot be 
regarded as conclusive of development, in consequence of the 
comparatively short period over which the trials extended, 
Moreover, the value of the results is somewhat detracted froin 
by the report that one locomotive had to be repaired between 
the two sets of trials undertaken by the Hanover Railway 
Administration, while a second is said to have secured 
its maximum speed without ‘‘ material repairs’’ being 
rendered necessary. Nevertheless, the tests have led to the 
publication of statements to the effect that the State Railway 
authorities intend to accelerate the service between Berlin 
and Cologne, a journey which now occupies from nine to 
eleven hours with the fastest trains engaged in the trafic. 
There is, however, little hope of the time, as is suggested, 
being reduced to a period of five hours for the journey in the 
near future. It is one thing to accomplish high speeds on 
routes conducive to their attainment, but it is quite another 
matter to maintain them for several hours, as obtains on 
British railways. It will be necessary for the German rail- 
ways to embark upon duration tests before they may expect 
to achieve in practical every-day work the average speeds 
attained by them in an experimental service under the cir- 
cumstances already mentioned, whilst, at the same time, 
considerable modifications would also be required in the 
manner in which the traffic is managed, as, for instance, the 
stoppages and changes of locomotives on journeys. 








GAS ENGINE STARTER. 

THE accompanying sketch shows what is called by its 
makers the ‘ Perfect ’’ starting apparatus, for gas and oil 
engines. It is made by Messrs. the Sheffield Engineers 
Limited. The construction is simple, the only internal work- 
ing part being a steel ball valve. To start the engine, the 
crank is placed in such a position that all the valves are 
closed ; the screw. plug on the top of the starter is then 
removed, and the ball pressed down with a prober, which 
is supplied with the starter. The required quantity of benzo- 
line—or petrol—is then poured into the funnel-shaped reservoir, 
and by it passed through the projecting pipe into the 
cylinder end. The funnel pipe is then twisted out of 
the way. The fly-wheel is then moved a little forward in 
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GAS ENGINE STARTER 


order to draw in the requisite amount of air through the 
starter. By bringing the crank nearly back to its original 
position, compression is obtained and the ball is forced back 
on to its seating. The prober is again used to press down the 
ball until it falls by its own weight, then by placing alighted 
match over the hole in the starter the engine is started with- 
out further manipulation. Thescrew-plug is then replaced. 
The quantity of benzoline required is small, being, so we are 
informed, about a thimbleful to start a 50 horse-power engine 
and about half this quantity for a 10 horse-power engine. 








DEMOLITION oF A Famous WinpMitLt. — At Yarmouth, last 
week, the famous high windmill, said to be the highest in 
England, was sold for demolition. It cost £10,000 to build in 
1812, It served as a landmark far and wide, its cap being 120ft. 
from the ground. Circular in form, the mill contained no fewer 
than twelve floors. Its walls are several feet thick, and are esti- 
mated to contain hundreds of thousands of bricks. It was sold 
for £100 under the hammer. 


ConTRACTS.—In addition to the condensing plants referred to in 
our issue of August 19th the Mirrlees Watson Company, Limited, 
informs us that it has received orders during the present year for 
plant to deal with approximately half a million pounds of steam, 
amongst the more recent orders being plants for Whitby Urban 
District Council, Partick ere > Works, Premier (Transvaal) 
Diamond Mining Company, and Folkestone and Cardiff Electricity 
Works. Messrs. Graham, Morton and Co., Limited, of. Leeds, 
have obtained the contract for the supply of a coal-elevating and 
conveying plant for the Doncaster Corporation Gasworks, and for 
coal conveying and —— plant for the Wheldale Colliery 
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AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 

Treatment of boiler water.—Owing to increasing troubles 
(with boilers due to scale from bad water, with frequent wash- 
ing out and consequent wear and tear and loss of service, a 
number of American railways have undertaken a systematic 
treatment of the water supply at the various water stations, 
so that a good and economical quantity of water may be 
supplied to the boilers. The results have been such as to lead 
to an increasing use of the treatment. The Union Pacific Rail- 
way alone has some thirty-six water treatment or water- 
softening plants, with an aggregate daily capacity for treating 
8,000,000 gallons. On one division of 134 miles, operated by 
eight passenger and twenty goods locomotives, the repairs of 
locomotives per mile run has been reduced 34 per cent., while 
the life of a set of tubes has been increased from six months in 
passenger engines and twelve months in goods engines to an 
average of two and a-half years. The burning of crown sheets 
and cracking of tube sheets has been entirely eliminated. 
As a result, the enginesspend less time in the shops for repairs 
and less time in the running-shed for washing cut, with a 
consequent increase in average monthly mileage, and areduc- 
tion in number of men engaged in boiler work. The water at 
each station is, of course, treated according to its individual 
requirements, and care is taken to see that the proper treat- 
ment is maintained. Lime is used as a reagent for the 
carbonates of lime and magnesia, and soda-ash for the sul- 
phates of lime and magnesia. The cost is from 4d. to 14d. 
per 1000 gallons of water. 

Coal storage and handling plant.—The navy yard at New 
York, U.S.A., has a new coaling station for handling and 
storing coal for warships, and this is established on a pier 
68ft. wide and 500ft. long. The pier is of timber to a level 
of 1ft. above the water-line, and is completely enclosed by a 
close line of piles, with stone filling in the space between the 
piles and under,the floor. This gives stability to resist the 
pressures of the strong tides when large battleships are coal- 
ing at the pier. Upon this substructure is a concrete quay 
wall, while concrete piers support the steel posts of the super- 
structure. These foundation piers are all connected by con- 
crete ties having steel rods embeddedinthem. A stone block 
paving forms the floor surface. The superstructure is of 
steel and concrete 350ft. long and 76ft. high, and contains a 
storage bin with bottom of reinforced concrete designed for 
a working load of 2400 lb. per square foot; this has a slope 
of 37 deg., thé angle of repose of bituminous coal. Cross- 
walls divide this bin into seventeen separate bins of 525 tons 
capacity each, with coal 18ft. deep. In each bin are two 
thermostats enclosed in iron pipes, and these are electrically 
connected with an alarm box and indicator in a sentry box 
at the head of the pier, so as to give warning of any tendency 
to spontaneous combustion. A travelling tower runs along 
the roof and has two booms 75ft. long on each side, on which 
run trolleys handling one-ton grab buckets. The buckets take 
coal from barges or railway wagons and deliver it to a central 
bin, from which it is fed to a distributing truck of five tons 
capacity, which can load 60 tons an hour to the storage bins. 
There is provision for filling bags with coal, and the coal can 
be loaded into the ships in different ways as required, at a 
rate of 175 to 200 tons an hour, 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 

ENGINEERS and machine tool makers are moderately employed at 
date, but heavy castings have somewhat declined in request. The 
railway rolling stock firms continue on full time, with a good pros- 
pect of equal prosperity for several months to come. The Bir- 
mingham metal rollers and drawers have found a little more busi- 
ness in ships’ and boiler tubes. Sheets are slack in demand, and 
there are only some of the standard gauges of brass and copper 
wire which are meeting with anything like a brisk sale. There is, 
however, a more satisfactory call for special metals in squares and 
ingots for working down. Sanitary fittings are in rather better 
request. The galvanisers have good indents in the corrugated 
sheets departments from Australia, New Zealand, South America, 
—_ Egypt, but there is still no appreciable trade from South 
Africa, 

In some sections of the iron market a slight improvement is 

observable, including black sheets, this having been caused by the 
diminution of production, owing to several mills having lately 
ceased manufacturing. Quotations in this branch are somewhat 
firmer than recently, the figure now generally asked for singles 
being £6 10s. to £6 12s. 6d.; doubles, £6 12s. 6d. to £6 15s.; and 
trebles, £7 5s. to £7 7s. 6d. Galvanised corrugated sheets are 
quoted £10 to £10 5s., with a good demand for the Argentine 
Republic. The manner in which India is buying is also proving 
very satisfactory, the indents on account of that country having 
been unusually large during the past few months. The lately 
issued Indian Budget gave great satisfaction locally at the time of 
its announcement, and it is computed that the galvanised sheet 
shipments to that country sq far this year cannot have been less 
than 70,000 tons, though no official figures to close August are yet 
forthcoming. Some 37,000 tons, it is also believed, have gone to 
Australia up to date, whilst the Argentine estimate is 32,000 tons. 
Under these circumstances, the members of the Galvanised Iron 
Trade Association have nothing to complain of with regard to the 
oversea demand, but the home call is limited, and costs of produc- 
tion are high ; —— Silesian ordinary, being quoted £22 12s, 6d. 
to £225s. In the bar iron trade, the list houses continue tolerably 
well engaged, some of the work in hand including special 
Admiralty cable iron at about £14 per ton, and other sorts of chain 
iron from about £10 to £12 a ton. The basis price for ordinary 
marked bars continues at £8, The Australian demand for merchant 
bars is improving, and things are also better as regards the call for 
common unmarked bars, which are still quoted £5 15s, to £6, but 
these figures are considerably shaded in actual business. A few 
good orders have lately been placed in the district for superior 
charcoal sheets at about £16 10s. for singles, and £17 10s. for 
doubles, but the demand for special] qualities of material of this 
character is only limited. 
_ With reference to the steel trade, the call for steel girders and 
Joists for building purposes is less pronounced than lately, and the 
requirements for plates, tees, and other descriptions needed in 
bridge work by the home railway companies, are not very large. 
Semi-finished steel is in moderate request, business in blooms and 
billets being mentioned at £4 2s. 6d. to £4 7s. 6d. 

The recent movement in pig iron continues, and matters in that 
depaetinnat look rather more cheerful, both as to demand and 
values. No, 1 North Staffordshire mine pig is quoted 65s. to 
70s., and No. 4, 47s. 6d. to 50s., while South Staffordshire cinder 
forge is quoted 43s. to 45s.; Northamptons, 41s, to 42s.; Derby- 
shires, 43s, 6d. to 45s.; and Lincolns, 48s. per ton, 

The members of the South Staffordshire Iron and Steel Institute 
have been making a tour of Scotch iron and steel works, which 
lasted a week. The party numbered about thirty, with their Pre- 
sident, Mr, Harry B, Toy, at their head. Altogether some dozen 





works situate on the Clyde were visited, the inspection was more 
than usually thorough, and the visitors were evidently agreeably 
impressed with the modern machine equipment which they found 
everywhere prevailing. The machine appliances for handling piles 
and for increasing the speed of the mills were especially admired, 
I believe. I hear that the general opinion was that the Glasgow 
works to-day are fully abreast in respect of their mechanical equip- 
jr with most of the best American or continental iron and steel 
works, 

The Tamworth Gas Light and Coke Comyany, of North Stafford- 
shire, finds that the consumption of gas for the year 1903-4 was 
37,832,000 cubic feet, an increase of 1,438,000 cubic feet over the 
previous twelvemonth. The price of the commodity to ordinary. 
customers is now to be reduced by threepence a thousand. 

The North Staffordshire Institute of Mining and Mechanical 
Engineers have promised £5000, and the Staffordshire County 
Councll an equal sum, towards the erection of a technical college. 
The total cost is suggested as £25,000, and a site has already been 
found at Stoke-on-Trent. 

The Sewage Works Committee at Newcastle-under-Lyme have 
had before them tenders for the carrying out of a new sewage 
disposal scheme, of which the engineer is Mr. Wilcox, of Birming- 
ham. The Committee have given the work to Messrs. J. Wilson 
and Sons, of Mirfield, near Dewsbury, at £11,384. Mr. Wilcox’s 
estimate had been £13,000, so that the Committee consider them- 
selves fortunate. There were twenty-two tenders, and their 
average was slightly over Mr. Wilcox’s estimate. The work has 
to be completed within fifteen months, and Messrs. Wilson have 
been asked to engage local labour as far as possible, so as to benefit 
the unemployed. 








NOTES FROM LANCASHIRE, 
(From our own Correspondents.) 


Manchester.—THE past month cannot be said to have beensatisfac- 
tory from many pointsof view in the coal and iron trade of thisdistrict. 
There was little change to report in the engineering trades, but 
there was a want of buoyancy generally. Some machine tool 
makers are fairly engaged, but boilermakers are quiet. A better 
feeling has been reported in the locomotive branch, and there is 
also a better feeling in the export branch of the textile portion of 
the industry. The electrical department is also very well employed, 
and so far as can be ascertained a fair number of orders have 
been booked ahead. The attendance on the Iron ’Change 
at Manchester on Tuesday was again small, and the holidays 
still account for the absence of many prominent business men. 
There was a paucity of orders, and it is evident that buyers are 
only covering for very present wants. There has been some specula- 
tion as to the probable arrivals of American pig iron during the 
coming season. This aspect of things, however, is viewed with 
some amount of equanimity on this side, as there is some portion 
of along time shipment awaiting buyers. There is no great 
amount of foreign pig iron here at the present time. We find that 
the imports of pig iron, 774 the Manchester Ship Canal, during the 
months of January to July, both inclusive, for the year of 1904, 
are as follows :—January, 3460 tons; February, 5304; March, 
3729; April, 6292; May, 5587; June, 3476; July, 6564. 

In foundry iron prices have ruled very low, and it is felt that 
they have reachcd the bottom so far as profit on production is con- 
cerned. Lancashire No, 3 was quoted 51s. 6d., which is about 8s. 
per ton lower than last year’s figures, and this applies pretty 
nearly all round. It cannot be said that the recent advance in 
Lincolnshire has been maintained, and there are rumours that 
orders have been booked at under ordinary quotations. No. 3 was 
quoted about 46s. 6d. to 47s.; Derbyshire, No. 3, 52s. to 53s. 64.; 
Middlesbrough open brands were extremely dull at 51s. 1d. to 
52s. 3d., with named brands 6d. to 1s. more. Scotch iron also 
shared in the low quotations, Gartsherrie being quoted, delivered 
Manchester, at 54s, 3d.; Glengarnock, 52s. 9d.; Eglinton, 52s. 3d., 
delivered Manchester ; Gartsherrie, 52s.; Glengarnock, 50s. 6d.; 
and Eglinton, 50s. At Morecambe hematite was slightly lower, at 
61s. to 62s. 6d., delivered Manchester. 

Forge iron quotations were:—Jancashire, 48s. 9d.; Lincoln- 
shire, 45s., equal to delivery Warrington; Derbyshire, 47s. 6d. 
delivered Manchester. 

In finished iron there is little new business to record. English 
billets rule dull, and even arrivals of foreign are comparatively 
small. English have a fairly wide range at £4 7s. 6d. to 
£4 12s. 6d. delivered Manchester, and foreign are quoted 
£3 17s. 6d. to £4 2s. 6d. ex quay. Other quotations are :—Bar 
iron, £6 2s. 6d. to £6 5s.; rivet iron, £6 8s, 9d. to £9; angle iron, 
£7 10s. to £7 12s. 6d.; boiler plates, £6 17s. 6d.; ship plates, 
common, £6 to £6 5s.; sheets, £7 7s. 6d. to £7 10s.; iron hoops, 
£6 17s. 6d. to £7 2s. 6d.; steel hoops, £7 5s.; rolled wire, 
£6 10s. In metals a very quiet feeling has prevailed as com- 
pared with last week, and both copper, lead, and tin show a 
decline of 2s, 6d. to 10s. per ton. 

An interesting event in connection with the iron trade in Man- 
chester this week was the thirty-ninth annual general meeting of 
the shareholders of Bolckow, Vaughan and Co., Limited, at 
which Mr. E. Windsor Richards presided. The directors reported 
that £463,239 had been expended upon new collieries, new blast 
furnace plant, electric installations, machinery, and extensions. 
The chairman said he was bound to say they had had a somewhat 
anxious time. The prices of nearly all their products had fallen, 
and it had not often been possible to reduce costs in the same pro- 
portion. They followed rising prices very closely, but lagged 
behind when they fell. Their coal had decreased in value by 7d. 
per ton, as compared with the previous year, and ordinary pig iron 
by 4s. 7d. per ton. 

The coal trade, which has been far from brisk, has experienced 
another set-back in the recent hot weather. There was a slight 
improvement to report in house coal, but this has gone back, and 
although there is no change in price, orders on Tuesday on the 
Coal Exchange were very sparse indeed. The collieries are still 
working short time, and although we find that there are complaints 
of grievances amongst colliers in the Tyldesley district, they are 
only of a very local character, and there will be efforts made to 
effect an amicable settlement of any dispute that many arise. 

Best house coal was quoted 13s, to 14s.; second, 12s. to 13s.; 
and common, 9s. 6d. to 10s. 6d. per ton. With the resumption of 
work after the holiday in Lancashire, engine slack is again in good 
demand, best making 6s. to 7s.; medium, 5s. to 5s. 6d.; and 
common, 4s. to 4s. 6d. at the pits. Manufacturing and forge coal 
is exceedingly dull, best being quoted 8s. 3d. to 8s. 6d., and 
common 7s. 6d, to 7s. 9d. Coke is quiet for foundry purposes, but 
a slightly better demand is reported for gas coke. 

Bavrow.—There is only a small business doing in hematite pig 
iron, and orders are not likelyto increase ; indeed, makers are con- 
cerned somewhat about the winter’s prospects, as the belief is fairly 
generally entertained that it will be necessary to reduce the number 
of furnaces in blast. The Barrow Steel Company gave notice last 
week to the workmen employed at two of their blast furnaces, but 
they have not yet decided to blow the furnaces out, and have 
arranged with their men to work day by day in the hope that more 
orders may be secured and the output maintained. They are 
encouraged in this course by the fact that if the steel trade 
improves it will be impossible to feed the milis if the company has 
only four blast furnaces in operation. Prices show no variation. 
Mixed Bessemer numbers are quoted at 53s, 6d. net f.o.b. nominal, 
and warrant iron is at 52s. 6d. net cash sellers, buyers 6d. less. 
During the week the 100 tons placed in warrant stores has been 
withdrawn, and stocks again stand at 13,830 tons. The trade 
doing in forge and foundry sorts is very small, 

Tron ore is quiet, and prices are weak at 8s. 6d. for good ordinary 
sorts net at mines, There is not much activity at the mines. In 
the case of the electric ore finder which has been at work for the 
past few weeks on the Barrow Steel Company’s royalty, a bore-hole 





the metal, but has reached limestone without striking the ore. 
The probability is that the vein of metal running in this place is 
at one side or the other of this bore-hole, and further efforts will be 
made to find it. 

The steel trade shows only moderate life. The demand for rails 
is very quiet, and the competition for the business doing is keen. 
Although prices have been reduced by means of competition to 
practically £4 a ton, it is found impossible to attract enough trade 
to keep the mills regularly employed. There is only a small trade 
doing in shipbuilding classes of steel, although plates have been 
reduced in price to £5 7s. 6d. net f.o.b. Other steel sorts are 
neglected. 

Shipping shows a fair amount of life. Last week’s exports 
included 4332 tons of iron and 17,200 tons of steel, a total of 
21,532 tons, in contrast with 18,137 tons in the corresponding 
week of last year, an increase of 3395 tons. The total exports this 
year have reached 499,588 tons, in contrast with 626,474 tons in 
the corresponding period of last year, a decrease of 126,886 tons. 
Freights are low. 


has been a down at one of the places reported as likely to strike 
?, 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

Hows coal has rarely been in such weak demand in the South 
Yorkshire coalfield as at present. The holiday season is now in 
full swing, and this, of course, causes the output to be severely 
restricted ; but in spite of the limited weight brought to bank, 
there is quite sufficient to meet the market requirements. The 
shrinkage in business applies all round, the metropolitan and 
eastern counties taking considerably less than the average at this 
season of the year, while the local demand is excessively moderate. 
As a consequence values are very weak. Barnsley house, in which 
the largest business is done, does not fetch more than from 9s. 6d, 
to 10s. per ton in the superior qualities, secondary sorts making 
from 7s. 6d. to 8s. 6d. per ton. Steam coal, of course, continues in 
very active demand, although the tonnages going to Hull and 
Goole are not quite so large as they were. Still the weight of 
steam coal for the Humber ports is satisfactory, and steam coal- 
owners have no cause for complaint. The requirements of railway 
companies are quite up to what is usually delivered towards the 
end of August and the beginning of September. Business is 
busier on the contract prices, from 8s. 3d. to 8s. 9d. per ton. 
There is an exceptionally quiet trade doing in coke. Gas com- 
panies and Corporation gas departments are now making demands 
for deliveries in view of the winter season. For the smaller coal 
there is very little request. 

There has been a slight recovery in the Lincolnshire iron market, 
Lincolnshire forge being now quoted at 43s. 6d. per ton, and 
Lincolnshire foundry at 45s, 6d. per ton. Derbyshire irons are in 
languid demand, and values can scarcely be approximately fixed. 
Hematites remain as last quoted :—West Coast, 62s. 6d. per ton, 
less 24 per cent.; East Coast, 52s. per ton net. In finished iron a 
moderate business is being done. A quiet trade is reported in 
steel, except in the case of special steels produced by certain well- 
known firms. 

In the heavy industries of the city there is no improvement 
whatever to report. The armour-plate mills are not likely to be 
actively employed. Although the recent Admiralty requirements 
are now in hand, these are too slight to keep the machinery going 
for any length of time. The idea, indeed, is to extend the work 
so as to bridge over- the season between this and the expected 
placing of further orders lateron. This intention will be hard to 
carry out with the orders in hand, and there is not much likeli- 
hood of any important additions during the current financial year, 
Messrs. John Brown and Co., Limited, have received an order 
from the London and North-Western Railway Company for two 
paddle steamers for the Channel traffic. These vessels will be each 
about 580 tons gross. 

The makers of mining, excavating, and similar tools have had 
rather a dull season. Certain companies are now issuing reports 
of their operations, and these show considerably reduced profits, 
which are attributed to excessive competition, and consequently 
reduced prices, The revival of the South African market, the 
stagnation in which has been a severe disappointment to manufac- 
turers of excavating, boring, and other mining machinery and 
appliances, would be the means of restoring something like 
prosperity to this important branch of manufacture. 

The lighter staple industries do not get any brisker, although 
there is some indication that improvement may be looked for later 
on in several markets which have been most unsatisfactory for a 
long time. At present, however, the actual condition of affairs is 
depressing, and workmen have much more holiday than they wish 
for. In some instances there is difficulty in finding work for half 
the week. The serious advance in the prices of ivory, more 
especially that adapted for the Sheffield trades, is a discouraging 
factor in the better classes of the cutlery productions of the city. 








NORTH OF ENGLAND, 
(From our own Correspondent.) 

BusINEss generally in the iron and allied industries of this dis- 
trict is quiet, but as a rule prices are firmer, and there is a less 
pessimistic tone noticeable. Hematite iron and steel angles have 
fallen in price, but on the other hand an advance must be 
recorded in sheets, plain and galvanised. Cleveland warrants at 
the close of last week got up to 43s. 3d. cash buyers, but that rate 
has not been maintained ; in fact, on Tuesday the price had got 
down to 42s, 9d. cash, but has since improved, and at the close on 
Wednesday 42s, 11d. could be got. These daily fluctuations have 
the effect of unsettling the general market, and consumers cannot 
see their way in such circumstances to purchase more than satisfies 
their early wants, whereas they should be doing a good deal more 
than that at this season of the year. 

The hematite iron trade is the least satisfactory branch of the 
iron and steel industries of this district, and it is in a worse con- 
dition than has been reported for a very long period. It is true 
that selling prices have been lower, but cost of materials and 
labour was such that the lack of profit was not so great as it is 
now. Prices of hematite iron have dropped continuously for some 
months, there has not been a single rise reported, and purchases 
have been of a hand-to-mouth character in consequence, Com- 
petition is extremely keen in all districts where hematite is made, 
and more is heard of German competition, for producers there are 
sending hematite iron to Scotland, and charging no more for it 
than the Scotch makers ask—about 55s. per ton delivered at the 
works. Cleveland makers do not appear ready to do business on 
these terms, but the German producers are assisted by the bounty 
of four marks per ton which is given to them on all the iron they 
export. This week mixed numbers of East Coast hematite pig iron 
have been sold as low as 50s. per ton; indeed, on Tuesday and 
Wednesday 10,000 tons were disposed of at this figure, which is 6d. 
below last week’s rate, and not only will second hands sell at it, 
but makers themselves do not refuse it; indeed, the 10,000 tons 
referred to above were orders accepted by the producers. No. 1 
is at 50s. 6d., and No. 4 at 48s, For 20 per cent. spiegeleisen the 
price is 80s. per ton. Rubio ore is firm at 14s, 6d. per ton c.i.f. 
Tees, but buying is very slow. 

No. 3 Cleveland G.M.B. pig iron has been up to 43s. 3d. per ton 
this week, but has been intiueneed downwards again by the fall in 
the value of warrants, and most of the business this week has been 
done at 43s.; some iron, indeed, has been sold at 42s. 10}d. No.1 
is at 45s. and No. 4 foundry at 42s, 9d., but makers are not press- 
ing sales of these qualities, as they should improve ia value during 
the autumn. The lower qualities have declined in price, and are 
not realising relatively such good rates as foundry numbers, there 
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being a larger supply available for sale, and the autumn season 
will not bring the increase in demand which may be expected for 
No. 3, as but little forge is wanted for export. No. 4 forge is at 
41s. 9d., mottled at 41s., and white at 40s. 6d. per ton. 

The exports of pig iron from the Cleveland district during 
August were poor in the early part of the month, but improved in 
the latter part, so that for the whole month they are not unsatis- 
factory. They reached 81,384 tons—the poorest August since 
1894—as compared with 71,744 tons in July, 1904; 77,395 tons in 
June, 1904; and 97,371 tons in August, 1903. Deliveries to 
Germany have been very poor, not because less iron was wanted, 
but because ironmasters could not deliver what had been bought. 
That was on account of the condition of the rivers and canals in 
Germany. The depth was so small that barges could not be sent 
from the ports to the interior, and some English iron has had to 
be sent by rail from the coast to the German works at considerable 
extra cost, which producers can ill afford when prices are so low 
and profits so small. The drought in Germany is said to be worse 
than has been known for close upon a hundred years, and it has 
worked very detrimentally for Cleveland ironmasters. When the 
rivers are in trim again the shipments from the Tees to Germany 
will be brisk, for a good deal that has been bought and should 
have been delivered before this is yet in the makers’ yards. Traffic 
is being resumed on some of the rivers, the depth of which has been 
increased by copious rains. The stock of Cléveland-pig iron in the 
public stores on account of the short deliveries has beenconsider- 
ably increased. The quantity held on 30th was 87,487 tons, 
increase for month 8165 tons. The steady increase reported by 
Connal’s has been one of the chief factor§ in bringing down prices, 
and has prev.n'ed the upward movement which is usually reported 
at this period of the year. For several months prior to last month 
stocks declined. 

Some branches of the steel trade are reported more satisfactory, 
not only in this district but in other districts, and manufacturers 
are disposed to take a more sarguine view of the early future. 
Notwithstanding the slackness in demand reported by the ship- 
builders, there has been a slight improvement in the inquiry for 
plates, and the output has been increased. The quotation for 
steel ship plates has been maintained at £5 12s. 6d., less 2) per 
cent. But competition appears to be keener in the angle depart- 
ment, and this has led to some of the firms reducing their price for 
steel ship angles to £5, less 2} per cent., while some business has 
been done even below that. On the other hand, prices of sheets, 
both black and galvanised, are better, and an increased business 
in them is being done, especially onexport account. Steel bars are 
at £6 5s., and iron bars at £6 2s. 6d., both less 24 per cent. f.o.t., 
and rather more inquiry for them is reported. eavy steel rails 
are nominally at £4 10s. net at works, but it is reported that less is 
being taken, even £4, though the latter figure has not been accepted 
in this district.. On the whole, the prospect for the finished iron 
and steel trades shows some slight improvement. - 

It cannot be reported that there is any improvement in the ship- 
building industry, and the outlook must be considered anything 
but good. For the rest of the year the builders will be able to keep 
their yards fairly well employed on the orders thatare now on their 
books, but next year, if the situation does not change, the depres- 
sion promises to be keener. Prices of new vessels are very low, but 
that does not tempt shipowners, and this is not surprising when it 
is taken into account the condition and prosp:cts of the freight 
market. Builders will contract at £6 per ton for new steamers, but 
owners will not pay more than £5 10s., and expect to buy at £5 5s. 
A number of vessels are being built ‘‘on spec,” and it is questionable 
whether they will be sold at prices which will leave any profit to 
the builders. The time is notan opportune one for building tramp 
boats, but the owners of regular lines of boats cannot get far 
wrong in replacing any losses now. It isa good many years since 
new vessels were so cheap. H.M. first-class cruiser Sapphire will 
shortly be handed over to the Admiralty by Palmer’s Shipbuilding 
and Iron Company. She is practically completed, and is in dry 
dock receiving the finishing touches. 

The coal trade is better as regards gas coal, but worse as regards 
steam coal, and a large proportion of the collieries raising the 
latter are working ly, whereas at this season they should be 
raising pretty nearly their full maximum. Competition is keen not 
only among the colliery proprietors, but also among second hands, 
who have a considerable quantity of coal bought of which they want 
to dispose, and they will sell best steam coal at 9s. 9d. per ton 
f.o.b., seconds at 8s, 9d., and small at 3s, 9d. The export demand 
is undoubtedly disappointing, but may improve during this month, 
when the traffic on continental rivers will probably be fully resumed. 
The deliveries of gas coal have increased, and will continue to do 
so as the days shorten. Best gas coals are obtainable at 8s. 14d., 
and seconds at 7s. 104d. Coking coal is firm at 8s. 6d. per ton, 
and best foundry coke at lds. 9d. f.o.b., with 14s, 3d. for medium 
coke delivered at the furnaces on Teesside. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THERE is on the whole a somewhat easier feeling this week in 
the iron trade. The element of speculation has taken hold of the 
warrant market in a greater measure than has been usual for a 
considerable time, and it is thought not unlikely that fluctuation 
in prices may become more frequent. Competition is increasing in 
keenness, owing to the reduction in prices in America and in Ger- 
many, and some very low rates are being quoted here on behalf of 
German houses. 

The pig iron warrant market has been easier, there being a dis- 
position to sell on speculative account, Business has been done in 
Cleveland warrants at 43s. 3d. to 43s. cash, 43s. 4d. to 43s. 3d. for 
delivery in twenty-five days, 43s, 10d. ten days, 42s, 114d. thirty 
days, and 43s, 3d. to 43s. one month. Scotch warrants are quoted 
51s. 9d., and Cumberland hematite 52s. 6d. per ton, but without 
actual business being reported. 

Since last report two furnaces have been put out of blast, and 
there are now a in operation in Scotland, compared with 85 at this 
time last year. 

The prices of Scotch makers’ iron do not show much alteration. 
G.M.B., No’ 1, is quoted at Glasgow 52s.; No. 3, 48s. 6d. ; Carn- 
broe, No. 1, 523. 6d. ; No. 3, 49s.; Clyde, No. 1, 56s. 6d.; No. 3, 
50s. 6d.; Langloan, No.1, 65s.; No. 3, 54s.; Gartsherrie, No. 1, 
57s.; No. 3, 51s.; Summerlee, No. 1, 58s.; No. 3, 51s.; Coltness, 
No. 1, 65s.; No. 3, 55s.; Glengarnock at Ardrossan, No. 1, 57s.; 
No. 3, 50s.; Eglinton at Ardrossan or Troon, No. 1, 51s.; No. 3, 
49s.; Dalmellington at Ayr, No. 1, 51s.; No. 3, 48s.; Shotts at 
Leith, No. 1, 59s.; No. 3, 52s.; Carron at Grangemouth, No, 1, 
57s. 6d.; No. 3, 51s. 6d. per ton. 

The shipments of pig iron from Scottish ports in the past week 
amounted to 5593 tons, against 3814 in the corresponding week of 
last year. There was despatched to the United States 25 tons, 
South America 60, India 242, Australia 102, France 20, Italy 1505, 
Germany 20, Russia 25, Holland 50, Belgium 35, Spain and Por- 
tugal 315, China and Japan 120, other countries 569—the coastwise 
shipments being 2505 tons, compared with 1522 in the corresponding 
week of last year. 

The arrivals of Middlesbrough pigs at Grangemouth in the past 
week amounted to 8347 tons, compared with 13,506 in the corre- 
sponding week, showing a decrease of 5159 tons. There is now a 
total decrease in these imports since the beginning of the year of 
38,456 tons. 

There is a moderate inquiry for Scotch hematite pig iron, which 
is lower in price, and quoted by merchants 55s. for delivery at the 
West of Scotland steel works, 

The steel trade has had fairemployment in some departments, 
there being, for example, an increase in the demand for plates, 
with a — of a good business in these fora considerable time 
tocome. The position of the trade as a whole, however, leaves a 





good deal to be desired. It is doubtful to what extent foreign 
competition is going to affect the steel trade in the immediate 
future. German makers have reduced their prices for billets 5s. 
oo ton, and it is stated that the price now quoted here is some 
0s. under the rate at which billets can be manufactured by Scotch 
steel makers, Of course, if the German billets are not required 
for the local trade they will not be purchased ; but if they are 
suitable to fill contracts as regards quality, it is possible that some 
business may result from the offers now made.- The plate trade 
continues to be the staple of the manufacturer, and a number of 
fresh orders are coming forward for shipbuilding material. 

The finished iron trade is quiet, with a moderate demand at 
fairly steady rates. 

During the past month fifteen new vessels were launched from 
the Clyde shipyards, witha total tonnage of 27,590, compared with 
twenty-one vessels, aggregating 61,730 tons, in August last year. 
The new work placed during the month has been considerable, 
and several fairly good contracts, have been intimated within 
the last few days, including a steamer of about 7000 tons cargo 
capacity, which is to be built at Port Glasgow for Messrs. Hugh 
Hogarth and Sons. Messrs. John Brown and Co,, Clydebank, 
have received an order from the London and North-Western 
Railway for two paddle steamers for Channel traffic. Among 
the other orders is one placed on the East Coast of Scotland 
for a couple of steamers for the South American trade. 

In connection with locomotive trade it is reported that 
Messrs. Andrew Barclay, Sons and Co., of Kilmarnock, have 
secured an important locomotive contract for Cuba. 

The volume of business in the coal trade is well maintained. 
The shipments from the Scottish ports in the past week amounted 
to 264,196 tons, compared with 261,236 in the preceding week, and 
227,460 in the corresponding week of last year. The demand for 
shipping-eoal has been good, as has also that for manufactured 
coal for homé"usé>~byt household sorts have sold slowly, owing to 
very warm weather>~Rrices | of all kinds of coal are quoted without 
material alteration. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE chief subject under discussion in the colliery districts is the 
attitude the Welsh colliers are expected to take in connection with 
the Scottish strike. I referred last week tothe course recommended 
by the secretary, Mr. T. Richards. This was followed by an ex- 
pression of opinion from ‘‘ Mabon” a few days ago, and on Monday 
more fully pronounced at a large meeting of delegates at Cardiff. 
This was attended by 241 delegates, representing over 111,000 
colliers. ‘‘Mabon” presided. He and other leaders spoke at length, 
and the substance of their remarks was clearly in support of affording 
pecuniary aid to the Scotch colliers, and not the extreme one of 
coming out generally on strike in sympathy with their movement, 
which may be summarised as in defence of retaining the principle 
of a minimum wage. At the closo of the meeting, after it was 
stated that the decision will rest with the Southport conference 
next week, the following recommendation was adopted :— 
“That the South Walian delegates attending the conference 
shall support the Scottish miners in maintaining the minimum 
wage at all costs, but that they be given discretionary powers 
to deal with the policy to be adopted to secure this end.” I 
may add that some degree of anxiety prevails in coalowner circles 
as to the results of the conference, for though the president, the vice- 
president, and the secretary are in favour of a money aid, and a sub- 
stantial one, there are many among the delegates who favour the 
extreme measure of a general strike. There is still a little time 
ahead. If the conference pronounce fora strike, then notice to 
end contracts will follow, and this will give an opportunity for 
common sense to come into action and prevent widespread distress. 

There are several labour troubles brewing in the coalfields, At 
Blaenavon the enginemen and stokers’ notices expire this week, The 
enginemen want an eight hours a day arrangement, and the 
stokers 2d. a day advance on the standard. If these men come out 
1500 colliers will be unable to work. At Maesteg there is a stop- 
page in Garth Merthyr collieries, the owners requiring a reduction 
in the cutting price, which the men resist. At Bwllfa, notices ten- 
dered by the men on account of the employment of non-unionists 
mature this week, and a stoppage, affecting 2000 men, is feared. 
The Bargoed difficulty is settled by the non-unionists, 28 in number, 
joining the Federation. 

Large quantities of coalcontinue to be shipped, principally on 
contracts, but the steam coal trade is notin a satisfactory state, and 
house coal has scarcely begun to move out of the summer groove, 
though inquiries are beginning to increase. As regards prices, 
steam coal continues at the late rates—13s. 9d. to 14s. On ’Change, 
Cardiff, mid-week it was rumoured, but not confirmed, that a 
quantity —between 2000 and 3000 tons—had been offered at 13s. 6d., 
and seconds at 13s. It is quite certain that the tendency of prices 
is downward. Best may still be taken as showing little variation 
in price from last week, but not so seconds and inferior, which 
show signs of further droop. The latest quotations are as follows :— 
Best steam, 13s. 9d. to 14s.; seconds, 13s. to 13s. 3d.; good 
ordinaries, 12s, 6d. to 13s.; drys, 12s. 6d. to 12s, 9d. Best small 
steam in good demand, 7s. 6d. to 7s. 9d.; seconds, fair inquiry, 
6s. 6d. to 6s. 9d.; inferior, including drys, 63. to 6s. 9d. Best Mon- 
mouthshire easy, 12s. 3d. to 12s. 6d., Newport shipment ; seconds, 
12s, to 12s. 3d.; Eastern valleys, 11s, 3d. to 11s. 6d.; smails, 6s. to 
6s. 6d.; best house coals, 15s. 6d. to 16s.; seconds, 14s. to 14s. 6d.; 
ordinaries, 12s, to 12s, 6d.; inferior from 1ls.; No. 3 Rhondda, 
13s. to 13s. 3d.; through and through, 11s. to 11s. 6d.; small, 9s. 
to 9s. 3d.; No. 2 Rhondda, 10s. to 10s. 6d.; threugh from 8s.; 
smalls from 6s, 6d. Patent fuel is in good demand at 13s. 6d to 
14s. Large cargoes are going to Venice and other quarters, and 
one of 3900 tons went this week to Vera Cruz. 

In the Swansea district there has been a fair amount of coal and 
patent fuel business done; coal shipments exceeded 51,000 tons, 
and fuel 13,000, France buying freely, taking nearly haif the 
exports, Italy figuring second, Sweden third. Some of the 
Swansea collieries are being worked irregularly ; at Skewen slack- 
ness continues. Quotations for anthracite are stiffening ; red 
vein is looking up. Latest quotations are: Best malting, 22s.; 
seconds, 19s, 6d. to 203.; big vein, 1ls. 6d. to 12s.; red vein, 
9s. 6d. to 10s.; cobbles, 16s. 6d. to 18s. 6d.; nuts, 17s. 6d. to 20s.; 
peas, 9s. 6d. to 12s.;' culm, 6s.; duff, 4s. to 4s. 3d. Steam coal 
from 14s.; seconds from 13s.; No, 3 Rhondda, 13s. 9d. to 14s. 6d. 
Patent fuel from 12s. 6d. 

Pitwood is slightly easier at most ports; ruling price from 
17s. 6d. to 183, Coke shows little change. Cardiff prices from 
14s. 6d. to 22s. Improvement in the iron and steel trades would 
soon bring about a change in these prices, though I note increased 
make and competition. At Llanbradach collieries an extensive 
range of ovens is being put up, and the tendency seems to be 
towards others following the same course, or making substantial 
additions, 

Welsh ironmasters are discussing the probability that Mr. 
Chamberlain’s forewarning of 2,000,000 tons of steel coming to this 
country from America in three years is one likely to be fulfilled. 
A few days ago Newport received 4534 tons steel billets from 
Baltimore. The’same day 530 tons steel rails were sent to 
Topsham and a quantity to London. Large cargoes of ore from 
Castro and Bilbao continue to arrive, indicating the maintenance of 
resolute efforts to keep blast furnaces and mills as actively em- 

loyed as possible. I am glad to note, too, that Cyfarthfa has 

en better employed with steel bar for tin-plate works, Dowlais 
was idle last Danaolang: The week’s work—steel rails, billets, 
coiliery rails, &c.—was only a little below average. 

In the Swansea Valley the steel trade is quiet ; demand for 
locally rolled bars easy. It was remarked on ’Change, Swansea, this 
week that in the matter of finished iron and steel the importation 
of foreign steel bars kept the market depressed, and affected the 





price, as well as of all raw materials. In pig iron Scotch showed a 
reduction of 3d., hematite 6d., upon the week. 

In tin-plate the works turned out 68,779 boxes, and shipments 
were 74,833 boxes. Stocks are low, 101,309 boxes. It was said 
on ’Change that all works are fully employed. At Aber Works, 
Llansamlet, two new mills have been started, making five. The 
impression is that an advance in prices is certain. Block tin has 
advanced £1. 

Latest quotations are: ~Glasgow pig, 51s. 6d.; Middlesbrough, 
42s, 104d.; hematite, 52s.; Welsh bars, £6 to £6 2s, 6d.; sheet 
iron, £7 123, 6d. to £7 15s.; steel sheets, £7 7s. 6d. to £7 10s.; 
Bessemer bars, £4 5s.; Siemens, £4 7s. 6d.; steel rails, heavy, 
£4 10s. to £4 12s, 6d.; light, £5 10s. to £5 12s. 6d. Tin-plates: 
Bessemer steel coke, 1ls, 104d. to 12s.; Siemens, 12s, to 12s, 3d.; 
ternes, 22s, 3d. to 25s.; best charcoal, 12s. 9d. to 13s.; sheets for 
galvanising, £8 12s. 6d. to £8 17s. 6d.; finished black plate, £8 10s. 
to £8 l5s.; block tin, £122 10s.; spelter, £22 17s. 6d., an advance 
of 12s, 6d. Trade fairly good. Copper, £57 2s. 6d., or a reduc- 
tion of 2s. 6d. Full work. Lead, £12. Iron ore, 13s, 6d. 

With reference to the late rumour of new industries for Cardiff, 
I am now enabled to state that they will take the form of extensive 
coal washing and briquette works, and that the plant will be laid 
down in the course of a few months between the Roath Dock and 
the New Dock, which is now in an advanced stage, all difficulties 
of foreshore surmounted. 

Cardiff has been visited by several huge liners of late. This 
week the American Transport Company’s steamer the Maine of 
New York arrived, and was berthed in the Roath Dock. She was 
built in 1903, and has a deadweight capacity of 11,000 tons, 
Another liner, the Mississippi, is now in the Roads, and is 
expected to bunker after the other has left. 

he Cardiff Railway Company having completed the extension 
to Taff Well is understocd to be preparing to complete it to 
Pontypridd, and contracts may shortly be expected to issue. The 
trial trip of the Alexandra Dock motor car between Caerphilly 
and Pontypridd having been succ2ssful, a regular service is to be 
carried out forthwith. 

The holiday arrangements conducted by the Cambrian, Taff 
Vale, and Brecon Railway, from the several bases of Cardiff and 
Newport, to the North Walian resorts, have been most satisfactory 
and successful, an enormous traffic having been managed without 
the slightest mishap. There is still another month to run. 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, August 25th, 

HOLDERS of copper are making light cuncessions to stimulate 
sales both in domestic and foreign markets. Sales of electrolitic 
have been made within twenty-four hours at £58 10s.; to home 
consumers, 12°65. The Calumet and Hecla are offering at 12°80. 

Arrivals of tin, August 21st, 3450 tons ; total for August, 
4200 tons. Receipts of spelter at St. Louis last week, 56,785 slabs, 
against 42,665 week before ; since January Ist, 1,891,405 against 
1,349,140 same time last year. Shipments last week, 35,910 slabs, 
against 48,020 slabs previous week. Shipments since January Ist, 
1,776,633, against 1,608,291 same time last year. 

Receipts of pig lead at St. Louis last week, 61,740, against 47,000 
week previous. Since January Ist, 1,394,210, against 1,659,870 pigs 
same time last year. Shipments, 23,295 pigs last year, against 
29,940 pigs previous week. Shipments since January Ist, 853,655, 
against 1,380,961 pigs same time last year. 

The steel market is dull and weak over anticipations of general 
reductions growing out of incoming capacity and the competitive 
struggle of independents. Very little buying is being done, and 
will not show itself until all doubts are dispelled as to the 
permanency of prices. Much steel capacity still remains idle, but 

prices are arbitrarily held far above normal values, The American 

ridge Company reports much building in sight. No immediate 
effort will be made to push this work through on account of cost 
of material. 

Foundry and forge iron are low in price, and competition is 
unable to manifest itself. 

The Amalgamated Copper Company is now virtually controlled 
by H. H. Rogers and Wm. Rockefeller. The company has a 
capital of 155,000,000 dols. Two features of the present financial 
situation is the scarcity of stocks and bonds, and the enormous 
amounts of loans vutstanding. 

Cotton authorities here believe that an enormous increase in area 
will be planted for the coming season. There is a vast area 
awaiting cultivation, and the prevailing prices are stimulating 
cotton-growing enterprise. 

The famous horseshoe curve on the Allegheny Mountains is to 
be laid with rails known as Mallard steel rails. The rails are to be 
so hard that it would take an emery wheel to make an impression. 

The tone of the entire market is weak, and prices are unstable. 
Manufacturers of electrical devices are quite busy. A one million 
dollar plant was opened this week near York, Pa., which receives its 
power from the Susquehanna River, and which will supply power to 
a number of manufacturing towns in that locality. Implement 
plants are running to nearly full power and capacity throughout 
the Western States, where agricultural activity is at its maximum 
limits, 








THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


STEAM coal market steady, with an upward tendency of price 
and demand. House coal market quiet, with no change in price. 
The quantity of coal shipped for week ending 27th was 87,200 tons 
—foreign, 68,790 tons; coastwise, 18,410 tons. Imports for week 
ending 30th :—Ore, 7021 tons; bars, 10,912 tons; scrap, 165 tons; 
pig iron, 2433 tons ; pitwood, 4248 loads ; deals, 3251 loads. 

Coal :—Best steam, 12s, 3d. to 12s, 9d.; seconds, 11s. to 11s. 6d.; 
house coal, best, 15s.; dock screenings, 6s. 6d. to 6s. 9d.; colliery 
small, 6s, 3d. to 6s. 6d.; smiths’ coal, 93. Patent fuel, 13s. 6d. to 
14s, Pig iron: Scotch warrants, 41s, 6d.; Middlesbrough No. 3, 
43s.; Middlesbrough hematite, 52s. Iron ore: Rubio, 13s, 6d.; 
Tafna, 14s, 6d. Steel: Rails, heavy sections, £4 10s. to £4 12s, 6d.; 
light do., £5 103. to £5 12s. 6d. f.0.b.; Bessemer steel tin-plate 
bars, £4 5s.; Siemens steel tin-plate bars, £4 7s.6d. All delivere+t 
in the district, cash. Tin-plates: Bessemer steel, coke, 11s. 10K. 
to 12s.; Siemens, coke finish, 12s. to 12s. 3d. Pitwood, 17s. 6d. 
to 17s. 9d. London Exchange telegrams : Copper, £57 23. 6d. to 
£57 5s.; Straits tin, £122 103. to £122 123, 6d. Freights: Very 
quiet, with lower figures for Mediterranean. 








THE JUBILEE OF THE Society or ENgingers.—The present 
year being the Jubilee of the Society of Engineers the Council have 
decided that this epoch in the Society’s history shall be celebrated 
by a conversazione, Arrangements are therefore being made for a 
converzazione on the evening of November 16th next, at the Royal 
United Service Institution, where the Society’s ordinary meetings 
are held. On this occasion the museum of the Institution will be 
thrown open to members and their friends, including ladies, The 
band of the 22nd Middlesex Rifles will be stationed in the museum, 
whilst other entertainments of a suitable nature, together with the 
usual light refreshments, will be provided in other parts of the 
building. Invitations to the conversazione, with detailed particu- 
lars, will be issued in due course, and the Council trust that 
members and associates will give them their hearty support on this 
special occasion, 
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NOTES FROM GERMANY. 


(From our own Correspondent.) 

THE reports given of the business done in iron 
and steel on the Silesian market during this week 
and the last are of a pretty satisfactory character. 
Pig iron is in steady request, and for malleable 
iron a good inquiry comes in ; offers in scrap iron 
have been increasing, and this accounts for a cer- 
tain weakness that could be felt in quotations. 
Considering the time of the year, there is still 
ear much life stirring in the girder trade, both 

ome and foreign demand having been brisk. 
The plate mills report themselves in fair employ- 
ment, securing ample work from shipyards and 
construction shops ; sheets are in good request, 
and the mills well supplied with orders. Dealers 
of late have come forward more freely with their 
contracts. 

The production of pig iron in Silesia, in July of 
present year, was 72,824 t., against 69,914 t. in 
June, and against 64,441 t. in July last year. Of 
the 72,824 t. above mentioned 6751 t. were 
foundry pig, 5546 t. Bessemer, 20,620 t. basic, 
8033 t. mild steel and spiegeleisen, and 31,874 t. 
forge pig. Output since the beginning of present 
year was 477,794 t., against 436,057 t. for the 
corresponding period the year before. Exports 
from January Ist till July 31st of present year 
were 2681 t., against 4621 t. in the first seven 
months the year before. 

Existing business conditions on the Rhenish- 
Westphalian iron market are still more or less 
disappointing to makers and manufacturers, the 
unfavourable state of affairs being particularly 
pronounced in the pig iron trade, both home and 
foreign inquiry having shown a falling-off against 
the previous month. Few orders are given out in 
hoops and bars. In the plate trade quotations 
are @ little more satisfactory, while consumption 
has decreased ; sheets, on the other hand, are 
fairly well inquired for, but they realise only low 
prices. The girder trade moves on quietly ; in 
the wire and wire-nail department a fairly active 
business is done. 

The following are the latest list quotations per 
ton at works :—German foundry pig, No. 1, 
M. 67-50; the same No. 2, M. 65-50; white forge 

vig, free Siegen, M. 56; basic, manganese, free 

uxemburg, 61f, to 62f.; spiegeleisen, free Siegen, 
M. 67; German Bessemer, M. 68 ; Luxemburg 
foundry pig, free Luxemburg, 52f.; bars, in iron, 
M. 125; the same in steel, M. 112 to M. 115; 
girders, free Westphalian works, M. 120 to M. 122; 
sheets, M. 120 to M. 125; plates, in basic, M. 140 
to M. 145; Siemens-Martin plates, No.1, M. 160; 
the same, No, 2, M. 145 to M. 150; tank plates, 
M. 145 to M. 150; construction plates, M. 150 to 
M. 155, 

Alterations that could in any way influence 
the general state of the coal trade have not taken 
place in Silesia since previous reports. The posi- 
tion all round is moderately good, gas coal meet- 
ing with improving demand, and coal for coke- 
making has also been in much better request 
recently. During the first two weeks in August 
deliveries in coal in Silesia have been 767,780 t., 
rey 818,910 t., or 59,050 t. per ~~ against 
62,910 t. per day in the same period last year. 
Consumption in coal for industrial purposes re- 
mains limited, while dealers’ purchases have 
slightly increased during the meok, 

Business generally in the Rhenish- Westphalian 
coal-producing districts is going from bad to 
worse. Restrictions in output are the order of the 
day, but stocks, nevertheless, increase perceptibly. 
In order to ward off English coal the Rhenieh. 
Westphalian Coal Syndicate is going to have coal 
stores on the Balticand onthe North Sea. House 
coal has been dull and in rather slow demand 
until now, owing to the warm weather that prevails ; 
gas coal, however, is in improving request. For 
briquettes the demand has been a little less strong 
than formerly, but in spite of this dealers have 
raised their quotations 0-60 p.t. 

Pig iron is quiet in Austria-Hungary, and for 
manufactured iron a very moderate inquiry comes 
in. The plate trade is in a state of stagnation, 
and the machine shops continue to complain of an 
absence of fresh orders. The wagon shops are 
also weakly occupied, but they have fair pro- 
spects, the Austrian Railway Minister having 
given out orders for 62 passenger cars, 30 officials’ 
cars, and 285 load wagons, the total value of the 
contract being 2,362,905 crowns. 

Business on the Austro-Hungarian coal market 
develops pretty satisfactorily. Demand from 
the shops and factories improves slowly ; coke sells 
briskly, the Bohemian and Hungarian blast 
furnace works consuming pretty heavy lots. 

As regards the Belgian iron industry, unsatis- 
factory accounts must still be given, business 
transactions in both raw and manufactured iron 
having been but limited during the week. Crude 
iron is pretty steady, but in semi-finished steel 
foreign competition is doing much towards re- 
ducing the inland trade, Belgian ironmasters 
finding it very difficult to compete successfully 
with their foreign rivals. Merchant bars and 
rails are in quiet demand, and the business in 
— iron is merely dragging on, 

Also on the Belgian coal market foreign, and 
especially German, competition is keenly felt, and 
the situation all round is anything but favourable. 

Iron and steel continue in pretty good call in 
France, and the condition of prices has remained 
fairly strong. 

Coal, on the other hand, is lifeless, 








LAUNCHES AND TRIAL TRIPS. 





Rosk, twin-screw steam tug; built by, Hall, 
Russell and Co., Limited, Aberdeen ; to the order 
of, the Bombay Harbour Trust; dimensions, 
140ft., 26ft. by 14ft.; engines, twin triple-expan- 
sion, 13in., 22hin., and 36in, by 25in.; pressure, 
160 Ib.; a maximum continuous speed of 12} 
knots was attained ; trial trip August 23rd. 

GRANTOR, steel screw; built by, Ropner and 
Son, Stockton-on-Tees ; to the order of, 
R. H. Holman, London ; dimensions, 330ft. lin. 
by. 46ft. by 24ft. 4in.; engines, triple-expansion, 
tec 180 Ib.; constructed by, Blair and Co., 
Stockton-on-Tees ; launch, August 25th. 


INANDA ; built by, Flannery, Baggallay and 
Johnson ; to the order of,” Messrs. John finde, 





Son and Co.; dimensions, 370ft. by 46ft. by 30ft.; 
engines, triple-expansion, 26}in., 44in. and 72in. 
by 48in. stroke ; constructed by, Flannery, 
Baggallay and Johnson; trial trip, 25th ult. 

Luque, steel screw ; built by, Sir Raylton 
Dixon and Co., Limited ; to the order of, Robert 
McAndrew and Co., London ; dimensions, 248ft. 
by 35ft. 7fin. by 21ft. 10in.; engines, triple- 
expansion, 19in., 32in. and 53in. by 33in. stroke, 
pressure 175 lb.; trial trip, August 27th. 

STEEL screw steamer ; built by, the Blyth Ship- 
building Company ; dimensions, 297ft. by 43ft. 
2in. by 21ft. 9in.; engines, triple-expansion ; con- 
structed by, The North-Eastern Marine Engi- 
— Company, Wallsend; launch, August 
27th, 

CorINTH, steamer ; built by, Joseph L. Thomp- 
son and Sons, Sundérland ; to the order of, 
Richard Nicholson and Son, Liverpool ;dimensions, 
346ft. 6in., 50ft. 10in., 25ft. 6in.; engines, triple- 
expansion, 24}in., 40in., 66in. by 45in,, pressure 
180 lb.; constructed by, John Dickinson and Son, 
Sunderland ; launch, August 30th. 








NAVAL ENGINEER APPOINTMENTS. 


Tue following appointments have been made 
at the Admiralty :— 

Engineer captain: J. 8S. Sanders, to the Pre- 
sident, additional, for temporary service, and for 
instruction in water-tube boilers and oil fuel, to 
date August 27th. 

Engineer commanders: W. J. Anstey, to the 
Venerable, to date September 8th ; P. Marrack, 
to the President, for temporary service in Ad- 
miralty, to date August 22nd ; H. S. Rashbrook, 
to the Vivid, additional, for general drafting 
duties on expiration of foreign service leave ; W. 
J. Anderson, to the Pembroke, additional, for 
Chatham Dockyard, for torpedo depét; J. E. 
Johnson, to the Pembroke, for the Blenheim, to 
date August 24th; W. G. Mogg, to the Vivid, 
for the Renown ; and T. Green, to the Fire Queen, 
for the Royal Arthur on the Renown paying off. 

Engineer lieutenants: A. R. Anderson, to the 
Leander, additional, for the Tyne, and for tor- 
pedo boat destroyers ; W. Wallis, to the Andro- 
mache, for the Alarm, to date August 24th; P. 
D. Church, to the Pembroke, supernumerary ; T. 
C. Morris, to the Pembroke, for the Diana; H. P. 
Sparkes, to the Andromache, ; G. Attwool, to the 
Fire Queen, for the Melpomene, to date August 
23rd ; W. S. Frowd, to the Vivid, for the Patrol, 
to date August 24th; J. Kennedy, to the Pre- 
sident, to assist engineer commander in over- 
seeing duties ; A. J. Mackean, to the Vivid, for 
the Moy ; G. Northey, to the Pembroke, for the 
Carnarvon, to date August 29th; and J. B. 
Nicholson, to the Fire Queen, supernumerary, 
to date August 26th; T. C. Morris, to the 
Diana, on commissioning ; J. C. Pearson, to the 
Pembroke, for the Diana, to date August 30th, 
and to the Diana, on commissioning; H. C. D. 
Barker, to the Britannia, for the Aurora, and 
A. J. C. Moore, to the Pembroke, for the Diadem, 
to date August 30th. 

Engineer sub-lieutenant: E. G. Ede, to the 
Berwick, todate August 29th ; B. Harvey, to the 
Wildfire, for Sheerness Dockyard as Assistant to 
Chief Engineer in charge of Drawing-office, 
temporarily, to date August 30th. 








CATALOGUES. 


EDISON ILLUMINATING CoMPANY, Brooklyn.—A 
catalogue giving illustrations of a few large elec- 
trical installations that this firm has undertaken 
on Coney Island. 

A. EDLER AND Co., Finsbury, London.—A 
sheet giving description and prices of Schmitz 
suction gas generating plants. The firm claim 
that the cost of fuel per brake horse-power per 
hour only amounts toabout Fd. 

UNITED TELPHERAGE COMPANY, New Jersey. 

Circulars 49 and 51, the former illustrating 
telpherage, as applied to modern methoas of 
making gas, and the latter gives a short descrip- 
tion of a plant installed in the Walter Baker 
Chocolate Company’s Mills at Milton, Mass, 

LAIDLAW, DUNN, GoRDON AND Co., Cincinnati. 
—A pamphlet showing Meyer gear pumping 
engines for small waterworks and elevator service. 
When running condensing with ordinary steam 
pressure, they show an average steam consump 
tion of less than 20 lb. per horse-power hour. 








TRADE AND BUSINESS ANNOUNCE- 
MENTS. 


Mr. EFFINGHAM WILSON has removed to 
54, Threadneedle-street, London, E.C. 

Messrs. Ep. BENNIS AND Co., Limited, have 
removed to their new works at Little Hulton, 
Bolton. 

TEMPLER AND RANok, Limited, have removed 
to larger works in Foleshill-road, Coventry. 
Their registered telegraphic address is still 
‘‘Temprano ” but their telephone number has 
been altered to 197. 


Mr. J. StrRRaT has entered into partnership 
with Mr. George Allan, and they have taken 
offices at Broad-street-place, London, E.C., under 
the style of Allan and Stirrat, Civil and Consult- 
ing Engineers. 

H. CoLTMAN AND Sons, of Midland Ironworks, 
Loughborough, Leicestershire, advise us that they 
have arranged to discontinue their warehouse at 
16, Clyde Works, Aberdour-street, Old Kent-road, 
8.E., as from September 30th. 








THE NortH GERMAN LINER KAISER WILHELM 
II., which arrived at New York on Tuesday, has 
broken her own Atlantic record for the westward 
passage. She accomplished the voyage in 5 days 
12 hours 44 minutes, which beats her previous 
record by 2 hours 26 minutes. The steamer also 
made a record in the number of passengers 
carried, the total number landed at New York 
being 936, 





THE PATENT JOURNAL. 
Condensed from “ The Mustrated Official Journal 
of Patents.” 


Application for Letters Patent. 


427 Whcn inventions have been “‘ communicated” the 
name and address of the communicating party are 
printed in italics. 


19th August, 1904. 


17,993. Rar-way Cuatrs, J. Niemeyer, Germany. 

17,994. Porisyinc Water, Mather and Platt, Limited, 
and E. Hopkinson, Manchester. 

17,995. Fincer Guarb for IRoninc Macuings, A. Black- 
burn and A. E. Thorpe, Halifax. 

17,996. Sarery Pocker Key Hook, P. Hollyer, 
Chester. 

17,097. ExecrricaL Switcues, F. F. MacDonald, 


effield. 

17,998. CoucuEs, T. Tyzack, Sheffield. 

17,999. Luccacg Carkigr, A. Shann and J. Stubbs, 
Sheffield. ° 

18,000. Taansporters, J. Anderson, Glasgow. 

18,001. Devices for Scregninc Coat, G. Spencer, 
Derby. 

18,002. Coaster Hus and Brake Mecuanism, O. Pihl- 
feldt, Birmingham. 

18,003, KNiTTINc Macuines, F. Woodward and F. 
Shaw, Nottingham. 

18,004. Sprinwinc Macuings, J. F. Shaw and J. Kidd, 
Manchester. 

18,005. Disencacinc Gear, J. G. Stewart and 
Stewarts and Lloyds, Limited, Glasgow. 

18,006. Drivinc Mecuanism, A. Seeley, Manchester. 

18,007. Seer Metat Movips, A. Thompson, 
Keighley. 

18,008. Macuines for Currinc Wootten Piz, The 
Cotton, Cord, and Velvet Cutting Machine Company, 
Limited, W. G. M. Keighley, and H. Netherwood, 
Huddersfield. 

18,009. Buckies for Waist Betts, P. A. Martin, Bir- 


mingham. 
18,010. APPARATUS for MEasuRING Liguis, C. C. Black, 
ondon. 
18,011. Conveyinc Goons, A. Sauvée, London. 
18,012. Fixinc AXLE Caps to VeHicLes, W. J. Chant, 


mdon. 
18,013. Mattinc Processgs, O. and W. T. Deichmann, 
Col 


ogne. 

18,014. Curtain Rops, A. Elchinger, Berlin. 

18,015. Boor and SHoz Fasteners, R. O. Griife, 
London. 

18,016. Cootixc Motors, E. G. Young, Nottingham. 

18,017. SHape Fitrincs for Gas, H. W. Hanwell, 
Coventry. 

18,018. Ciips for Fiexipte Tuses, H. W. Hanwell, 
Coventry. 

18019. Pocket or Fotpisc Camera, A. R. Lange, 
London. 

18,020. Etecrricat Drivinc Mrcuanisy, J. R. Hill, 


on. 
18,021. IysuLaTiING ELEecrric Conpuctors, I. Kitsee, 


mdon. 

18,022. Macuine for Souipiryinc Liquip Soap, F. 
Daum, London. 

18,023. CLeaninc Winpow Panes, R. Kelber, London. 

18,024. Rotter for Winpow Buirxps, J, Walsh, Black- 


ura. 
18,025. Pacxixec Driep Figs, L. Flageollet.—( 4. Ham- 
parzum, Turkey in Asia.) 
18,026. Lirts, C. T. Norris, London. 
18,027. TREATMENT of Orgs, S. J. Lett and Metalia, 
Limited, London. 
18,028. IncuBaTor, C. Gans, London. 
18,029. Nap or PILE-RAISING MacuINnges, E. Gessner, 


mdon. 

18,080. Duvices for Makkinc Games, M. Flanneau, 
mdon. 

18,081. CrrcuLaTinc Heatine Apparatos, C. J. Watts, 


mdon. 

18,082. MerHop of Osrarininc CounTERPART, E. A. L. 
Rouxeville, London. 

18,088. SzaLinc Botries and Jars, A. H. Catherwood, 
London. 

18,024. E.ectric AUTOMOBILE VEHICLES, G. B. Ellis. 
—(L1 Société A. Vedrine et Cie., France.) 

18,035. Boots, H. Knight London. 

18,03¢, SHow-casgs, C. Clifford, London. 

18,037. Macuing for Manuracturinc FeEncino, J. 
Peignon, London. 

18,088. MovaBLe Arms for Dress Busts, F. 8. Carter, 
London. 

18,039, Lock1ne Nuts, P. Durand and E. de Laistre, 
London. 

18,040. SurcicaAL OPERATING TaBLEs, H. Lewis, 


London. 

18,041. Securtne HanpLes to Brusnes, P. Meyer, 
London. 

18,042. Processes of Oxtpation, O. Imray. — (Farb- 
werke vormals Meister, Lucius, and Briining, Ger- 
many.) 


18,043, CLeanine Corrgr before Roastine, J. B. Par- 
nall.—(The Commereval Coffee and Trading Company, 
United States.) 

18,044. Rapiators and ConpENsERs, B. T. Hamilton, 
Bexley Heath, Kent. 

— CaRBORE1TERS, B. T. Hamilton, Bexley Heath, 

ent. 


20th August, 1904. 


18,046. Mosite Contact, J. F. Richert, London. 

18,047. Mans for ConrroLuinc the Composition of 
Gaszovus Mixturgs, F. Haber, Zena, Germany. 

18 048. AppaRaTos for Cootinc Water, P. G. Griffith, 
London. 

18,049. Liqgugryinec Arr, E. A. Le Sueur, Ottawa, 
Canada. 


18,050. Brakes for Venrcugs, A. A. Brooks and G. A. 
Watson, Liverpool. 

18,051. Apparatus for SUPERHEATING STEAM, H. Cruse, 
Manchester. 

18,052. Macuines' for PLanine Iron, W. P. Brown, 
Manchester. 

18,053.. ScutcuERs, J. Jucker.—(J. Kriise, jun., 
Austria.) 

18,054. Sarety Device for Door Lecks, J. Levin, 


ndon. 
18,055. ne gga Heaps for Tramcars, H. Mensforth, 
B ord, 
—_ Apparatus for DyEr1xc Woot, J. Rhodes, Brad- 


ord. 

18,057. PHorocrapuic Suutrers, A. Kershaw, Leeds. 

18,058. Cortina-out Forms from Paper, H. W. James, 
Birmingham. 

18,059. WATER-FILTERING APPARATUS, The Automatic 
Tap Filter Company, Limited, and J. C. Barker, 


Glasgow. 
18,060. ELECTRO-MECHANICAL APPARATUS, G. D. A. Parr, 
Le 


18.061. WasHtnc Macuines, W. H. Murton, W. 8. 
Varley, and E. Murton, Keighley. 

18,062. WasHING Macuings, W. Overend., Keighley. 

18,063. Lockinc Raitway CaRrRiaGE Doors, J. E. 
Bent!ey, Manchester. 

18,064. Wx. vina Looms, F. Reddaway and G. Mack, 
Manchester. 

18,065. Apparatus for Coot:nc Hor Water, F. C. 
Lynde, Manchester. 

18,066. Fotpinc Moror Car Dust Scrersy, W. Hunt, 
Kettering. 

18,067. SrretcHine of Trousers, G. H. Llewellyn, 
Liverpool. 

18,068. Gas Stoves and Heater, M. J. Adams, 
Stocksfield-on-Tyne. 

18,069. WooL-wasHInG Macuingery, J. Dawson, Man- 
chester. 

18,070. Tank for Moror Cyctss, J. T. Brown, Read- 


ing. 
18,071. PoLvERisine MILis, C, A. Allison.—(The Blapass 





Roller Quartz Mill and Manufacturing Compaxy, 
United States. 

18,072. Unttinc Two Faserics, H. Jackson, Man- 
chester. 

18,073. SHUTTLE-PEG J. Drake, 
Accrington, Lancs. 

18,074. DeracuaBLe Soizs f-r Goirers’ Boors, J. 
Young, Glasgow. 

18 075. Gas Licutsr, T. Cranson, Durham. 

18,076. AppaRA?us for Mrxinc Syrups, W. Minchin, 
Birmingham. 

18,077. Bex for Contarninac Lymps, A, Niemann, 
London, 

18,078. Sacurinc Lapres’ Hats, C. F. Couzers and A, 
Brown, Cardiff. 

18,079. Manouracrure of Lacg, J. Cutts, London. 

18 030. RatrLway Wacon Brakags, 8B. Froggatt, W. 
Cook and T. Bayley, London. 

18,081. ManuracturE of Sta krxas, J. O. C. Schmidt, 


in FLY-:HvUITL¥s, 


ndon. 

18,082. Percussion Fusss, King’s Norton Metal Com- 

pany, Limited, T. A. Bayliss, and.C. W. Hill, 
mdon. 


18,083. Poriryina Water, E. Serpin and A. Bertrand, 
London. 

18,084. Treatment of Woop Fisre, A. E. Sherman, 
London. 

18,085. Taezap CieanerR, C. Rathgeber, London. 

18,086. Gas SianaL Lamps, W. Defries, London. 

18,087. TRaNsMiTTING ELEcTRIc Power, J. Kriiyswijk, 
London. 

18,088. Pocket ImpLements, W. H. Nicholls, London. 

18,089. Evxs for Dotts, E. Reinhardt, London. 

18,090. Rammers for Orpwance P. M. Justice.— 
(Bethlehem Steel Company, United States.) 

18,091. Caxntnets, F. 'T. Stokes, London. 

18,092. ScHoot Desks, W. Bertram, London. 

18,093. Harr-pryinec Apparatus, C. Heath and W. 
Robey, Bexhill-on-Sea. 

18,094. Dryinc Apparatvs, T. G. Marlow and E. Allen 
and Co., Sheffield. 

18,095. ELecrric Conpuctors, W. J. Burton and C. L. 
Burlinghaw, London. 

18,096. Dyzrsc Leatuer, C. D. Abel.—(Actien Geaell- 
schaft fiir Anilin Fabiikation, Germany.) 

18,097. ConTRoLiInc the Fiicut of sor, G. C. 
Dymond.—(C. La Dow, United States.) 

18,098. WirgeLess TeL_eorapuy, G. C. 
(Gesellschajt fiir drahtlose Telegraphie m. ». 
Germany.) 

18,099. Licntinc for PHorocrapHic Purposes, E. 
Mertens, London. 

18,100. Garments, R. F. H. Hirst, London. 

18,101. EcecrricaL Measurinc Instroments, W. C. 
Head, London. 

18,102. PuHotocraPpHic Backcrounps, G. Rutter, 
London. 

18,103. Exsstic Wuxxxs, P. Lungwitz. London. 

18,104. Heatinc Apparatus, E. H. Gold, London. 

18,105. AsyNcHRONOUs Morors, M. Latour, London. 

18,106. Automatic Gas Buoy, T. L. Willson, London. 

. CONVEYING Apparatus, T. 8. Miller, London. 

. Brakes for Rattway Veniciss, F. W. Howorth. 
—(Compagnie Internationale de Freinage (Systeme 
Luyers) Société Anonyme, Belgiu . 

18,109. Bat Joints for Prpine, R. Klinger, London. 


Dymond, — 
H., 


22nd August, 1904, 


18,110. Broom Garp, C. G.andJ. Middleton, and R. L. 
Kybird, Birkenhead. 

18,111. Srgam GenERaTors, W. Fletcher and I, Drake 
Bradford. 


18,112. Cycre Sappizs, J. B. Brooks and J. Holt, 
Birmingham. 

18,118. Lockxixc Screw Nots, I. M. Nemerovsky, 
Birmingham. 

18,114. Tarcets, F. Holland, Manchester. 

18,115. Hanpiinc Lumper, G. E. Dupee, 


18,116. Sappigs for Dravcut Horsess, L. H. Crossley. 
—(Wallot and Kriiger, Germany.) 
18,117. PaPER - MAKING MACHINERY, J. Bradley, 


Boston, 





Halifax. 

18,118. Presses for Trunks, H. Romtinder, Milwaukee, 
U.S.A. 

— Packine Casgs, H. Romiinder, Milwaukee, 
U. 


18,120. Devices for CLora Bram of Looms, H. P. 
Geldermann, Halifax. 

18,121. Looms, J. Ward, Halifax. 

18,122. MeraLuic Facine for Neckties, I. Wacher- 
heimer, Baden, Germany- 

18,123. Actr¥iciaL Lzos, T. Eggington, Manchester. 

18,124. Diviper for Gratin Harvesters, W. Birtwisle, 
Northwich, Cheshire. 

18,125. Geyser, C. F. Wyman, Gloucester. 

18,126. VARIABLE Speep Drivine, J. Miley and Craven 
Bros., Limited, Manchester. 

18,127. MecHanism of Morrise Locks, C. W., E., and 
G. A. Tonks, Wolverhampton. 

18,128. Apparatus for PREssING Tin, F. T. Rundall, 
Liverpool. 

18,129. Pseomatic Tree Covers, A. Hanamann, Berlin, 
Germany. 

18,130. l.upricatinc Rats, R. Fallnicht, Berlin, 
Germany. 

18,131. DousLe Tortet Comps, 8. J. McIntyre, Man- 
chester. 

18,132. Biscuit Cuttine Macuine, J. Vicars, sen., T. 
Vicars, and J. Vicars, jun., Liverpool. 

18,133. INcANDESCENT Gas Burners, H. J. Apps, 


London. 
18,134. Fasteners for Broocyes, C. Singleton, 


ndon. 
18,135. MgerHop of TreaTINc LgaTuEeR, J. Flek, 

London. 
12,186. Rar Jornts, A. Fetzer and D. Czaykowski, 

London. 
18,137. Sounpinc Boarp for Pianos, A. Boden, jun , 


ndon. 

18,138. STEERING SUBMARINE Boats, R. L. d'Equevilley, 
London. 

18,189. Typg-seTrIne Macaines, Dow Composing 
Machine Company and A. Dow, London. 

18,140. Typg-seTTING Macaines, Dow Composing 
Machine Company and A. Dow, London. 

18,141. Brock System for Raitways, F. C. Robinson, 
Kingston-on-Thames. 

18,142. Horstinc Apparatus, C. W. Hunt, London. 

18,143. Hoistinc Apparatus, C. W. Hunt, London. 

18,144. PuRIFICATION of AIR and GENERATION of 
Ozong, J. is, London. 

18,145. GRamopHonE, C. Stephenson, London. 

18,146. Paste for PREVENTING SCALE in StgzaM Bor.ers, 
H. Morris, Newport, Mon. 

18,147. New PaarMacevticaL Compounn, J. Wetter.— 
(F. Hoffmann-Laroche and Co., Switzerland ) 

— Tones for Dressine the Harr, J. Sadllisy, 

ndon. 

18,149. ELement Borrers, J. J. M. Lange, London. 

18,150. Nicut Commons, A. Armani, London. 

18,151. Hos, W. Westerling, London. 

18,152. Maxine DuraBLte Soap Preparations, F. 
Nusch.—(Chemische Werke G.m.b. H.varm Dr. C. Zerbe, 
Germany.) 

18,153. SELF-HEATED SOLDERING TOOLs, G. F. Dinsmore 
and H. B. Atkins, London. 

18,154. THRow-ouT MecHANIsM for PRINTING PRESSES, 
T. C. Dexter, London. 

18,155. SILENCER for INTERNAL ComBUSTION ENGINES, 
G. Aldington, London. 

18,156. SAFETY ATTACHMENTS for Razors, H. R. Gibb, 
London. 

18,157. Hooxs and Eyss, T. de Q. Richardson, London, 

18,158. BrrocaL Lensss, J. L. Borsch, jun., London. 

18,159. HorsgsHors, J. M. Myers and ‘the Myers 
Adjustable Horseshoe Company, London. 

18,160. VEHICLE WHEEL TirEs, C. C. Worthington, 
London. 

— Gotr Ciuss, P. A. Vaile and F. H. Ayres, 

ndon. 

18,162, Arc Lamps, J. D. F. Andrews, London. 

18,168, Arc Lamps, J. D, F. Andrews, London. 
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18,164. Cash CuancE Rack, R. L. Cripps and E. Guess, 
London. 

a Casrs for Conveyance of Ecas, M. Baker, 
mdon. 

18,166. Avromatic Coup.tnes for RarLway V&HICLEs, 

R. J. Stephens, London. 

167. Macutngs for Arracaine Brarp to Mats, A. E. 
Hodder and Tho Warp Pile Weaving Company, 
Limited, London. 

18,168. Book Hotprer and Writine TaB.e, W. 

Bellamy, London. 

18,169. CurTAIN Fixturss, F. Beloin, London. 

18,170. Nozzte for Screw Stopper Borrie FIvuina 
Macutngs, L. Kelsey, London. 

18,171. Hor Water Apparatus and Borers, T. Pot- 

terton, London. 
18,172. Apparatvs for Cootine Water, D. B. Morison, 
London. 

18,178. Vapour Evecrric Apparatus, E. A. Carolan.— 
—+(The Genera! Electric Company, United States.) 

18,174. Spgep Cuancinc MecnanisM, The British 
Thomson-Houston Company, Limited.—{ The General 
Electric Company, United States.) 

18,175. Gaver Presser Foor for Sewisc MACHINES, 
J. A. Stoltzman, London. 

18,176. Rock Draitis, W. Jenkin, London. 

18.177. Wrencues, C. de W. O'Neil, London. 

18,178. Trimuine Hoors, J. A. Steinheimer and G. W. 

Miller, London. 

18,179. Vexggrine Bricks, E. Rolfe, London. 

18,180. CARRIAGE Axtes, A. N. per, London. 
18,181. TeLecrRapa TRaNsmttTERs, W. J. Roussel and 

A. King, London. 
18,182. Locxtse Devices for Doors, G. C. Marks. 
—(The Bitner Cav Equipment Company, United States.) 
18,183. Propuction of SiLver Emu stons, J. Gaedicke, 
London. 
18,184. Dare InpicaTIne Device for use with Recep- 
TACLES for Preserves C. E. Jacobsen, London. 
18,185. ConTrRoLiine E.LEcTRIc Powgr DISTRIBUTING 
Systems, J. L. Routin, London. 

18,186. Screws, T. E. R. Phillips, London. 

28,187. Socks for Boots and SHogs, A. Brunyee, 
London. 

18,188. ExpLosive Compounns, N. Guthridge, London. 

18,189. Mrk Srraminc Apparatus, J. Fliegel, 
London. 

18,190. Piuceme Crackep Fire Tupss in Sream 
Borers, C. Middlethon, London. 

18,191. Srgam TurBINgEs, A. Bauermeister, London. 
18,192. ComPREssED Arr Sprinos, A. Sharp, London. 
18,193. INTERNAL ComBUSTION ENGINES, C, B. Redrup 

and W. A. Richards, London. 

18,194. Apparatus for DyxEInec, J. 

London. 
18,195. INTERNAL ComBUSTION Enorngs, C. B. Redrup 
and W. A. Richards, London. 

18,196. Manvracture of TiLes, &c., W. A. Richards, 


18 


D. 


J. Brossard, 


mdon. 

18,197. DRINKING VessELs, H. Muller and C. Schrumpf, 
London. 

18,193. Borrtes, A. B. Lowson and J. D. Gillilan, 
London. 

18,199. Conrroiiers for Exvecrric Crecurts, C. C. 
Garrard, London. 

18,200. Leccinc Tagg, W. B. G. Montgomery and F. 
A. Dalton, London. 

18,201. E.ecrric Moror Controt Systems, The British 
Thomson-Houston Company, Limited.—(The General 
Electric Company, United States.) 

18,202. ELecrric Motor Contro., The British Thom- 
son-Houston Company, Limited. —(The General 
Electric Company, United States.) 

18,203. Etecrric Motor Conrrot Systems, The British 
Thomson-Houston Company, Limited.—(The General 
Electric Company, United States.) 

18,204. TRANSFORMERS for ELEcrRic VeHIcLEs, The 
British Thomson-Houston Company, Limited.—(7h¢ 
General Electric Company, United States.) 

18,205. AppLiances for Gor, H. Sandeman, London. 


23rd August, 1904. 


18,206. VENTILATION of VEHICLES, A. H. Gledhill, 
Halifax. 

18,207. Fruier for Barres, J. A. Kennedy-McGregor, 
Birmingham. 

18,208. ErrgcTiInc TELEPHONIC INTERCOMMUNICATION, 
J. Young, London. 

18,209. Tramway Ralxs, H. Littlewood, Halifax. 

18,210. Sprnntnc and Dovupiine Frames, H. Balfe, 
Manchester. 

18,211. Sairts and Laprgs’ Biovusgs, G. F. Pickford, 
Manchester. 

18,212. Apparatus for Ratsinc Water, E. B. Badcock, 
Glasgow. 

18,213. INTERNAL COMBUSTION ENGINES, T. Greves, 

arwic 

18,214. OpeRatinc Gas Propucers, G. Hatton, Brierley 
Hill, Staffs. 

18,215. Fixinc ORNAMENTS ATTACHED to FrrE-Tones, G. 
W. Townsend, Birmingham. 

18,216. WeicHINc Macuings, H. Richardson, Lichfield, 
Staffordshire. 

18,217. Ratuway VEnIcLEs, T. Wynne and J. H. Fogg, 
Liverpoo) 

18,218. Roses or Nozzixs for Syrincss, H. Hall, Man- 
chester. 

18,219. Lamps, E. Jackson, Oldham. 

18,220. Or, Separators for Motor Cars, C. H. Gameson, 
Birmingham. 

18,221. Loom Suutties, J. Whitaker and L. Gibson, 
Keighley. 

18,222. Presses for WEARING APPAREL, J. R. Watts, 
Sheffield. 

18,223. Benptnc and Twistinc Macurng, C. and A. 
Smith, Gateshead-on-Tyne. 

18,224. Hoop Fitrines for Ventc.es, C. W. Bunn, Bir- 
mingham. 

18,225. Swircues, J. Peschek, London. 

18,226. FasTENING CARRIAGE Doors, W. Gilberthorpe, 
Birmingham. 

18,227. Hoists, C. A. Juhl, Glasgow. 

18,228. Car DiapHracms, G. 8. Wood, Glasgow. 

18,229. Car VesTiBuLes, G. 8. Wood, Glasgow. 

18,230. Screw Pevre._ers, J. Stephens, Stonehouse, 
Gloucestershire. 

18,231, NEEDLE-THREADERS for SEwING MACHINES, J. 
Paris, Dunfermline, N.B. 

18,232. Matrress, J. Swainson, Glasgow. 

. LIQUuib-PRESSURE Enarnes, L. Lewin, Birming- 


m. 
Pianos, A. G. Brookes.—({The olian Company, 
ited States. 
oneal LiykineG Macuiyss, J. Kohler, Man- 
er. 
18,236. ExpLosion Enoings, W. L. Adams, Gloucester. 
18,237. CompuTinGc APPARATUS, J. Hines, London. 
18,238. Sargty Sautrer for Lirts, H. B. Bullinghim, 


mdon, 

18,239. ManuracturE of OxtpE of Iron, C. D. 
Brindley, London. 

18,240. Water Cuutes, L. Morgan, London. 

18,241. Hyprav ic Brakes, P. W. Noble, Coventry. 

18,242. Postcarps, E. G. Tapner, London. 

18,248. CarnpD-InDExING Sysizm, T. A. Stevenson and 
H. J. Roberts, London. 

18,244. Curtain CuIP, 8. J. Pacey, Liverpool. 

18,245. Bind Corp PULLEY, G. 8S. Stone, Plymouth. 

18,246. CHILDREN’s PorTABLE CaRRIaGEs, J. Gadsby, 
London. 

18,247, LoapInc Mecuanism for Orpwance, P. M. 
Justice.—(The Bethlehem Steel Company, United 
States.) 

18,248. Propucine Ficurges in Tagansignt RE.IErF, 


P. Meffert, Germany. 
J. Melland-Smith, 


Rattway Covup.ina, 
London. 
18,250, Weep Extractor, T. Kneen, London. 
18,251. Wrartnc APPAREL, M. Lloyd, London. 
18,252. E.xcrric T&LEGRAPHIC TRANSMITTERS, O. 
Henn, Germany. 
18,253. Torpepors, F, W. Baynes, Exeter. 





no Stockine Protectors, W. Cruse, Gravesend, 

ent. 

18,255. PARALLEL Runnina of Dynamo MAcHINEs, C. 
A. Parsons and G. G. Stoney, London. 

18,256. Psgumatic Trres for Cycies, A. M. Todd, 
London. 

18,257. FLutp Tank INpicators, C, E. Sanford and G. 
W. Collin, London. 

18,258. SuRercaL ApPLIANcgEs, J. Kleinbach, London. 

18,259. MaNnuractuRE of Botts, &c., A. C. Wright, 
London. 

18,260. Spinntnc Processes, 8S. Z. de Ferranti, 
London. 

18,261. Gun Carriacgs, A. T. Dawson and G. T. 
Buckham, London. 

18,262, Coxe Ovens, H. Koppers, London. 

18,263. BREaKwateERs, T. D. Cook, London. 

18,264. Srgam Enorngs, W. 8. McKinney, London, 

18,265. Rarway Cars, A. W. Sullivan and W, Ren- 
shaw, London. 

18,266. Meters for Liquips, W. Leinert, London. 

18,267. TREATING or PRESERVING Sxuys, A. A. Baily, 
London. 

18,268. PNEuMATIC Tires, H. L, Sulman, London. 

18,269. Manuracture of Corpirs, L. Le Brocquy, 
London. 

18,270. EXPANSIBLE FLurp for Turstnes, M. M. Freed, 
London. 

18,271. Crapigs, F. Sautriau, London. 

18,272. INVERTED INCANDESCENT Lamps, R. J. Spread- 
bury, London. 

18,273, Moutpine Press, J. F. Buckley, London. 

18,274. AmmuNITION, G. C. Baker, London. 

18,275. FoLDABLE STanDs or TaBLEs, F. M. Burrowes, 


ndon. 

18,276. ConstRUCTING POWER-PROPELLED VESSELS, J. A. 
Smith, London. 

18,277. Bepsteaps, W. R. Herwin, H. Canny, and B. 
Hardcastle, London. 

18,278. Apparatus for Dryino Bricks, B. E. Bechtel, 
London. 

18,279. TusuLaR Mera.uic Pruss, O. Stern, London. 

18,280. MAGNETO-ELECTRIC Macuines, F. R. Simms, 
London. 

18,281. Connectinc Tusinc to Gas 
Thurnauer, London. 

18,282. Lockinc Winpow Sasugs, A. M. Bauckham, 


Firtines, L. 


on. 

18,283. Maxine Su_pHate of Ammonia, W. C. Carter, 
London, 

18,284. Boor Manuracture, G. Selwood and F, Shar- 
weod, London. 

18,285. Construction of Gas Governor, E. Brownhill, 
London. 

18,286. Mortar Boxes for Stamp MILts, D. A. Brem- 
ner, London. 

18,287. Roor Giazina, J. H. Harris, London. 

18,288. Harr-rasTeNInc Devices, G. F. le Danois, 
London. 

18,289. CLosinc Enps of Borer Topes, K. Hellner, 
Liverpool. 

18,290. Resitient WHEELs, R. Burschik, Liverpool. 

18,291. AppaRaTus for GENERATING Gas, F. Cotton, 
Liverpool. 

— MANUFACTURE Of JEWELLERY, J. B. Chaumet, 

ive’ . 

18,298. Conrro.iteRs for ELECTRICALLY - OPERATED 
Capstans, W. H. Scott, London. 

18,294. Srgam GeneRaTors, J. and H. McLaren, 
London. 

18,295. Macutne for Trmmic and Concavine the 
Breasts of Hees, A. J. Boult.—(United Shoe Ma- 
chinery Company, United. States ) 

18,295. Borries, F. Derrett, London. 

18,297. Corsets, M. McGuire, London. 
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18,298. Lappgrs, T. Reading, Birkenhead. 

18,299. SirenceR for Expiosion Enoings, E. E. 
Glaskin, London. 

18,300. SELF-UPRIGHTING Topacco Pipsr, C. A. Brix, 
London. 

18,301. RENDERING PETROLEUM Spirit NoN-INFLAM- 
MABLE, J. F. Schnell, Manchester. 

18,302. DouBLE LirtJacquaRD Macuings, C. H. Dracup, 
Halifax. 

18,308. Manuracture of LEATHER, Dean and Co. 
(Stockport), Limited, and P. Possnett, Manchester. 

18,304. Dres for MAKING TiLgs, A. E. Blizzard and H. 
Todd, Stoke-on-Trent, Staffordshire. 

18,305. APPARATUS for ASCERTAINING the Density of 
Liquips, J. M. James, Stoke-on-Trent, Staffordshire. 

18,306. ELECTRIC ADVERTISING APPARATUS, J. Culshaw, 
Manchester. 

18,307. Tap, The Palatine Engineering Company, 
Limited, and G. B. Richards, Liverpool. 

18,308. Bakers’ Steam Pipe Oven, A. Nance-Kivell, 
Portsmouth. 

18,309. Hanp Guarps for Rotter MEcHANIsM, W. 
Herbert and E. J. Gates, Leicester. 

18,310. MANUFACTURE of CHATELAINE, W. C. Spittle, 
Birmingham. 

18,311. Digs for MAkinG Trugs, A. E. Blizzard and H. 
Todd, Stoke-on-Trent, Staffordshire. 

18,312. Winpow SasH Pvctweys, J. Stanworth, Burn- 
ley. 

18,313. TickET DELIVERING Macuings, G. Martin, 
Dundee. 

18,314. Wrinpow Frames and Sasugs, R. and W. Breffit, 
Sheffield. 

18,315. Tires for WHeEcs of Cycies, W. and J. Cox, 
Birmingham. 

18,316. ELECTRICAL MEASURING INSTRUMENTS, K. 
Edgcumbe and E. I. Everett, London. 

18,317. Evecrricat Swircues, J. A. K. McGregor and 
H. Wren, Birmingham. 

18,318. Lirr ReGULATING VALVE Gears, C. and A, 
Musker, Liverpool. 

18,319. ImpRovED LETTER ReEcEPTACLES, B. Draper, 
Liverpool. 

18,320. Devices for Cotrine Topacco, C. Robinson, 

sgow. 

18,391. VioLINs, J. Mackintosh, London. 

18,322. System of Exrectrric Licgutinc for RarLway 
Trains, H. Pieper and G. L’Hoest, Birmingham. 

18,323. Crown TzeTH, F. H. Davis, Glasgow. 

18,324, PRODUCING OVERSTITCHING in SEWING MACHINES, 
J. Kohler, Manchester. 

18,325. INTERNAL ComBusTION Encines, J. Mélotte, 
Birmingham. 

18,326. MiLk Cuurns, C. L. Polden, London. 

18,327, Carrigrs for Usk on Cycizs, A. Baussant, 


mdon. 

18,328. GAS-PRESSURE RecuLAToRS, R. Burri, Berlin, 
Germany. 

18,329. TORBINE DRIVEN by Hzat, R. Hessler, Berlin, 
ermany. 


18,330. FinisHinc Macuines, A. Beekmann, jun., 


Berlin, Germany. 

18,331. Stereoscopic Camera, T. Schriter, Berlin, 
Germany. . 

18,332. Meta Mou.pine for F'znpers, W. H. Lycett, 
Birmingham. 

18,833. HypRAULIC Rams, D. Riekie and W. Simpson, 
Aberdeen. 

18,334. SreREOTYPING AppaRatTor, F. F. W. Oldfield, 
London. 

18,335. Recepractes for Toots Powvzz, F. W. Warrick, 


on. 

18,336. .MouTHPieces for Smox1ne Pipgs, E. Delatour, 
London. 

18,337. Taps for Casxs, 8. L. Goldman.—(Tritschler and 
Born, Germany.) 

18,338. Maktne Paper Baas, A. Parr.—(E. C. Lovell, 
United States.) 

18,339. METALLIC Packrne, T. Robinson and A. Purvis, 
London. 

18,340. EXHIBITING PictuRE Post-carps, J. J. Fletcher, 


18,341. Harr-pins, J. Banks, London. 
18,342. ELEcTRIC INCANDESCENT LAmps, J. W. Phelps, 
London, 





noe. Exectric INCANDESCENT Lamps, W. J. Phelps, 

ndon. 

18,344. OpERATING BRAKEs on Rartways, E. Edwards. 
—(The Wagon und Maschinenfabrik Akt.-Ges. vorm. 
Busch., Germany.) 

18,345. ORNAMENTING Woop Movu.pinas, L. Rosenow, 
London. 

18,346. CoLLApsip.& Front-sigut CARRIERS for OrD- 
NANCE, F, Krupp Aktiengesellschaft, London, 

18,347, MgTaLLic Prigs, F. Krupp Aktiengesellschaft, 
London. 

18,348. BorriEs, J. F. Rose-Soley, London. 

18,349, CLEANING CuImNeys, D. M Gill, London. 

18,350. Purirvinc Fegp-waTEr for Borers, J. Cowan 
and A. J. Fuller, London. 

18,351. Key, J. Dewhurst and T. Palmer, Burnley. 

18,852. Propucina Vortex Rives, F. Clayton and J. 
L. Crawford, Blackhesth, Kent. 

18,353. Frtursa Borries, A. J. Boult.—(J. Renner, 
Germany.) 

18,354. Dresstne the — ge of GRINDING 
Mis, W. O. Bailey, Londo! 

18,855. Meat Jacks, B. C. Cool, Birmingham. 

18,856. Evecrrotysers, F. L. Bartelt, London, 

18,357. Puatrges for Printina PurposEs, E. 8. Hunter 
and A. Herbert, London. 

18,358. MEAsDRING INSTRUMENTS, The British Thom- 
son-Huuston Company, Limited. — (The General 
Electric Company, United States.) 

18,359. Ecectric Lamp Sockets, The British Thomson- 
Houston Company, Limited.—(7he General Electric 
Company, United States.) 

18,860. Exastic FiLurp Turpings, The Warwick Ma- 
chinery Company, Limited.—(The General Electric 
Company, United States. 

18,361. Resistances for ELEcTRICAL APPARATUS, The 
British Thomson-Houston Company, Limited.—(The 
General Blectrie Company, United States.) 

18,262. AppaRaTus for AERATING Liquips, F. Sharman, 
London. 

18,363. Enricament of Orgs, G. Evans, London. 

18,364. Gas Rerorts, J. Verdier and P. Teulon, 

ndon. 

18,365. TAKING MgasuREMENSTs for Foot Coverinas, C. 
F. Folsch, London, 

18,366, Corkinc Borris, P. Rosenthal and W. Petran, 
London. 

18,367. Cookina Stanps for Hotpinc Maat, C. W. 
Haynes, London. 

18,368, VEHICLE WHEELS, J. Sangwell, London. 

18,369. E.ectric CaR Tro.tigys, G. R. Robson, 
London. 

gs oo Face Mask for Motorists, L. E. Boustead, 

mdon. 

18,371. WATERPROOF PapgrR, H. H. Lake.—{La Société 
Cartiera di Maslianico, Italy.) 

18,372. Cuarrs, L. A. Cambier, London, 

18,373. DeTacHaBLE CONNECTIONS for FURNITURE, E. 
Kiickelhaus, London. 
18,374. Puant Box, H. 

London. 

18,375. Inontnc Boarps, J. T. Mason and J. Stock, 
London. 

18,376. FLoorctotH Watt CoverIncs, F. Walton, 
London. 

18,377. TRANSMISSION GzaR for Motor VEHICLES, L, 
Bauchot, London. 

18.378. Evectric Switcugs and Fuses, B. 8. Hornby, 
London. 

18,379, PREVENTING PNEUMATIC TiRES being PoNc- 
TuRED, E. 8. Woolf, jun., Liverpool. 

18,380. Suret Stups, N. Casey, Liverpool. 

18,381. Turntp Sowgr, C. Bristow, Liverpool. 

18,382. Pyromersrs, C. Féry and La Compagnie pour 
la Fabrication des Compteurs et Matériel d'Usines 
a Gaz, Liv 1. 

18,383. INpIcaTor for ELEcTRIcAL Fire ALARMs, R. 
Hoenicke, London. 

18,384. HanpiEs for Hammers, A. Pollin, London. 

18,385. Construction of Burrers, T. A. Reed, London. 

18,386. Sprit Heatinc Lamps, W. M. Simpson, 
London. 


Schneider and P. Horn, 
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18,387. Water GauGE Guass Prorgcror, T. Lister and 
T. Lister and Co, (Brassfounders), Limited, Brig- 
house, Yorks. 

18,388. Screw Tippinc Trouizy, J. W. 
Warwick. 

18,389. WeLpED INDESTRUCTIBLE Stee. Drum, H. 
Uncles and H. Childs, Weymouth, Dorset. 

18,890. WericHinc Macuinges, H. Pooley and Son, 
Limited, Henry Pooley, jun., and T. J. Mackay, 
Birmingham. 

18,391. TraicHROMATIC Paintine, F. H. Fischer, Edin- 
burgh. 

18,392. Non-skIDDING Device, H. Cragg, Altrincham, 
Cheshire. 

18,393. SaucePAN and Foop Sreamer, A. J. Smith, 
London. 

18,394. AppLiance for Ho_p1ne Doors, E. J. B. Scrat- 
ton, Giasgow. 

18,395. Macuines for Rottinc Screw Nout Biapes, 
T. M. Anderson and Rt Wormald, Manchester. 

18,396. Door Forniturg, E. J. Smith and G, Moore, 
jun., Birmingham. 

18,397. Carpet Sweepers, Entwisle and Kenyon, 
Limited, W. H. Kenyon, and J. L. Shorrock, Man- 
chester. 

ee" RING SPINNING Macurnes, W. Surmner, Preston, 
ancs. 

18,399. Sprnninc Frames, J. Howarth and Howard 
and Bullough, Limited, Accrington. 

18,400. HERMETICALLY Sgatine Corrina, J. Harling, 
Burnley. 

18,401. Harness Sappte Trees, G. M. and C. Nicklin 
and §. Schofield, Birmingham. 

eon Apparatus for Cooxinc, F. A. Klohmann, 

alifax. 

18,403. ELEecTROLYTIC Process, 
London. 

18,404. OpgRATING Evastic FLurm Torpings, C. V. 
Kerr, Manchester. 

18,405. Ark Compressor, C. V. Kerr, Manchester. 

18,406. Music Sroots, H. Stone and Son, Limited, 


Glover, 


C. P. Townsend, 


mbury. 
18,407. CinpER Sirrers, D. G, Lewis, Brynmawr, 
Breconshire. 
18'408. Hats, H. Hope, Manchester. 
18,409. CycLonze Separators, R. J. Fowler and G. 
Briddon, Manchester. 








SELECTED AMERICAN PATENTS. 
From the United States Patent-office Official Gazette. 
764,737. Motor Veutcug, £. S. Lea, Rutherford, N.J. 

—Filed September 1st, 1903. 
Claim.—{1) The combination of a vehicle body, rear 
and forward trucks, the rear truck carrying the driving 


| 764, 737] 





























wheels, a draught bar connecting the rear truck and 
the hody and extending rearward and a draught bar 
connecting the forward truck and the body and extend- 





ing fi whereby the rear truck pull the bodyand 
the body pulls the forward truck. (2) The combination 
of a vehicle body, rear and forward trucks, the rear truck 
ones the driving wheels, springs secured to each 
of said trucks and upon which the body rests freely, 
a draught bar at each end of the rear truck havin, 

pivotal connections with said truck and the rear en 

of the body, a draught bar at each end of the forward 
truck having pivotal connections with said truck and 
the forward end of the body, whereby the rear truck 
pulls the body and the body pulls the forward truck 
and the springs are relieved from all horizontal strain. 


764,776. Process or NirRaTING Frsrous MATTER, 
J. Selwig, Brunswick, Germany.—Filed April 6th, 


Claim.—{1) The improved process of nitrating 
fibrous matter, which consists in supplying to the 
basket of a centrifugal fibrous matter and nitrating 
acid, and returning the acid from the casing directly 
to the basket, substantially as herein described. (2 
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The improved process of nitrating fibrous matter 
which essentially consists in placing the fibrous 
matter in the basket of a centrifugal, pouring 
nitrating acid into the basket, rotating the latter 
with a slow speed, and constantly returning the acid 
from the casing to the basket, substantially as and for 
the purpose sect forth. 


764,960. Fittinc FoR PREVENTING SIDE-SLIP IN 
Motor Veuicugs, W’. Rourke, Bronley, England.— 
Filed November 2th, 1908. 

Claim.—(1) In a device of the character described, a 
vertically-slidable arm, guides for the arm having slots 
near their lower ends, bearing blocks slidable therein, 
a shaft journaled in the lower ends of the arm and in 
the blocks, springs in the slots of the guides for holding 











the blocks normally elevated and means for depressing 
the arm. (2) In a device of the character described, a 
casing having depending guides, bearing blocks slid- 
able with relation to the ends of the guides, an arm 
slidable between the guides, a shaft mounted in the 
arm and bearing blocks normally elevated, and means 
for depressing the arm. 


765,001, Process or MANUFACTURING VANADIUM AND 
ITs ALLoys, G. Gin, Paris, France.—Filed May 9th, 
1903, 

Claim.—The process for the electrical manufacture 
of vanadium alloys, whighsconsists in subjecting an 


anode made of at agglomerated mixture of carbon and 


[765,001] 


ase 





























vanadium oxide to electrolytic action in a fused bath 
consisting of calcium fluorid and a fluorid of the metal 
with which the metal is to be alloyed, introducing the 
metal with which the vanadium is to be elloyed, ina 
metallic state in proximity of the cathode, and tapping 
the resultant alloy product. 
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NILE IRRIGATION. 


By Sir Hansury Brown, K.C.M.G., late Inspector-General 
q of Irrigation in Lower Egypt, and formerly in 
Upper Egypt. 
No, I, 

A Buvug-Book—Egypt, No. 2, 1904—of unusual interest 
to a wider circle than Blue-books usually appeal to, has 
lately been published. It has for its title “ Despatch 
from His Majesty’s Agent and Consul-General at Cairo, 
enclosing a Report by Sir William Garstin, G.C.M.G., 
upon the Basin of the Upper Nile.” But, with its 
appendices, it is more than that, as it embraces the pro- 
gramme of works recommended by Sir W. Garstin for the 
further control of the Nile from its sources to the sea in 
the interests of both Egypt and the Soudan. And it is 
this programme on which the public attention imme- 
diately fixes itself as the practical conclusion to which the 
rest leads. 

Part I. of the report is “ Descriptive,” but though 
lengthy, it is necessary to a correct comprehension of the 
diverse questions connected with the hydrography of the 
Nile. Sir W. Garstin justifies the fulness of this portion 
of the report in the following words: “ Some description 
of the country traversed has been, of course, inevitable, 
but in any detailed account of a long river, or of a great 
like, it is difficult to avoid constant repetition and 
wearisome iteration. In my desire not to omit informa- 
tion that might one day be of use I have probably erred 
in the other direction.” The whole report is the fruit of 
Sir W. Garstin’s own expeditions to the Soudan of several 
years in succession, ani of Mr. Dupuis’ expedition of last 
year to Lake Tsana. But of this report Part IL, 
“Schemes for Further Utilisation of the Nile Supply,” 
and Appendix I., ‘ Irrigation Programme,” are the seeds 
in the ripening fruit. 

Perhaps it may help to a sound appreciation of the 
merits of the proposals made if a short description is 
given of the present situation of both Egypt and the 
Soudan from the irrigation standpoint, and of the 
process by which that situation has been evolved. In 
1884, as one of the results of the British occupation of 
Egypt, the Irrigation Department came under the con- 
trol of Sir Colin Scott-Moncrieff and his staff of five men 
selected from the Public Works of India. At that time 
Egypt was as nearly bankrupt as she could be, and 
money for works of any description, even though repro- 
ductive, was hard to get. Consequently, for some years 
the most had to be made of things as they were found, 
and with the help of a million pounds grant for irrigation 
works, fortunately obtained in spite of threatened 
bankruptcy, the utmost was made of them. Before the 
Aswan Dam was built the natural summer discharge of 
the Nile had been utilised to its last drop, and made to 
do the maximum work possible, with the result that the 
cotton crop of Egypt was doubled as well as the value of 
land on which it was grown. Twenty years after the 
battle of Tel-el-Kebir the Aswan Dam was inaugurated. 
After the first year’s working of the reservoir it was 
evident that Egypt's thirst for water was still unsatisfied. 
The whole natural summer discharge of the Nile, with 
the reservoir water added, and more also, was required 
by the growing needs of Egypt Proper between Aswan 
and the sea. Hence the Soudan could not be allowed to 
draw from the Nile in summer without interference with 
the prior claims of Egypt. So the problem now is how 
to provide for the continued development of Egypt and 
the reclamation of the Soudan at the same time. 

In consequence of the respective levels, slopes, and 
situation of the White and Blue Niles, the natural arrange- 
ment to make in a partition of the waters of the river 
between Egypt and the Soudan is to allot the White 
Nile and the united Nile below Khartoum to Egypt and to 
the Nile valley north of Khartoum, and the Blue Nile, or 
as much of it as it can profitably use, to the Soudan 
bordering that river. 

Let us consider the proposals for-Egypt first, seeing 
that in the list of works selected as the most urgent, and 
the most likely to be carried out in the near future, those 
which will benefit Egypt come first in the order of 
urgency. The works recommended and their approxi- 
mate cost, based upon rough calculations, are the 
following :— 





£E 
(1) The raising of the Aswan Dam .. 500,000 
(2) The re-modelling of the Rosetta and 
Damietta branches... ... «. 900,000 
(3) The re-modelling of the Bahr-el-Gebel 5,500,000 
(4) A portion of the Lower Egypt canal 
SI MMINO sao) Dai) eee save” Stat wee > 348 500,000 
(5) A portion of the Upper Egypt canal 
SHOUOND «466i: des. 6s cee wes) waa’ | 2,500,000 
(6) One weirin the Nile between Asyut and 
Kena sda lidet! aes #8 1,000,000 
Total... £10,900,000 


At the top of the list comes the raising of the Aswan 
Dam by 6 metres, proposed by Sir William Willcocks in his 
pamphlet entitled ‘The Assuan -Reservoir and Lake 
Moeris,” and now recommended by Sir W. Garstin. This 
addition to the existing dam is calculated to double the 
storage capacity of the reservoir, making it.capable of 
containing 2000 million cubic metres of water. The cost 
of the work is estimated at £E500,000. ‘ The scheme 
has this great advantage over all others, that it is one 
from which the earliest return can be anticipated, and 
the cost of construction cannot be considered as pro- 
hibitive. Use could be made in Lower Egypt of the 
extra water thus stored, in a comparatively short space of 
time, without waiting until the necessary re-modelling of 
the Upper Egypt basin system had been completed.” 

Let us-now consider what work can be got out of the 
extra milliard cubic metres of water to be obtained 
by raising the Aswan Dam 6 metres at the cost of 
£500,000, 

In Lord Cromer’s report on 1903 (Egypt No. 1, 1904), 





it is shown that the 1000 million cubic metres contained 
in the existing reservoir was utilised in 1903 to supple- 
ment the natural river discharge at the following rates :— 

Cubic metres per diem. 


From March 10th to March 26th 1,000,000 
» March 26th to May Ist ... 2,000,000 
» May 1st to May 20th ..- 4,000,000 
» May 20th to June 3rd ... 11,000,000 
» dune 3rd to June 25th ... 20,000,000 


Lord Cromer further states that “the discharge of the 
Nile in June was only some 20,000,000 cubic metres per 
day. The reservoir water, therefore, practically doubled 
the available supply at the most critical period for the 
irrigation of the summer crops.” 

We may conclude from this that the water supply 
available for irrigation was kept uniformly at not less 
than 40,000,000 cubic metres a day from the time of 
sowing of the cotton crop in March until the arrival of 
the flood, and this sufficed for the cotton and rice crops. 
But, if the reservoir contribution is increased by a 
milliard cubic metres, this second milliard will not be 
discharged on a gradually increasing scale to supplement 
a gradually decreasing river, so as to maintain the supply 
at a certain fixed quantity; but the increased area of 
cultivation to be served by it will require an uniform 
discharge for the whole season between sowing and 
flood, which may be taken as 125 days. 

Now, experience has shown that a summer crop, other 
than rice, requires a discharge of 30 cubic metres a day in 
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the river. (We may neglect rice in the calculations, as the 
rice area is small, and in any case will remain constant; it is, 
moreover, already provided for by the natural supply in the 
river, supplemented by the first. milliard cubic metres of 
the reservoir.) It has also been ascertained that about 
two-fifths of the cultivated area is put under summer crops 
annually. Consequently, if 30 cubic metres a day is the 
allowance to be made per acre of standing summer crop, 
the same result will be arrived at in our calculations if we 
allow 12 cubic metres a day per acre of gross area brought 
under cultivation by perennial irrigation. That this is 
an adequate allowance is proved by the fact that a 
summer discharge in the river of 45,000,000 cubic metres 
a day actually serves an existing perennially-irrigated 
area of at least 3% million acres. 

From these data we find what a water supply of 
1000 million cubic metres will perform. The daily 
1,000,000,000 __ 800,000 cubic 


This will serve an area of perennially- 


125 
irrigated land of “ = 666,667 acres, of which 


supply for 125 days will be 


metres a day. 


266,666 acres will be annually under summer crops. 
Evaporation, in this case, will not affect the result 
much, as the increase of evaporating area due to doubling 
the capacity of the reservoir will be comparatively slight, 
and actual results obtained with the existing reservoir 
dispose of the factor of evaporation. Still, for the sake of 
having round numbers to work with, we may conclude 





that the second milliard will-provide for the perennial 
irrigation of 600,000 acres, of which 240,000 acres will be 
annually undér summer crop. The same is true, whether 
the lands are basin lands hitherto growing only one crop 
a year, or lands to be newly reclaimed and hitherto un- 
cultivated. Basin lands are those which are inundated 
yearly by the flood, and grow one crop only a year; known 
as a winter crop; perennially irrigated lands are those 
which are provided with water all the year round, and 
grow two crops a year, summer and winter or flood, 

Now, Lord Cromer’s report for 1903, already quoted, 
tells us that in the case of Middle Egypt the conversion 
of basin lands has raised rents by at least £E3 an acre, 
and sale values by at least £E30 an acre. This is the 
landowners’ gain. Government will gain in land tax, at 
the end of-a few years after the conversion, at the rate of 
piastres 50 (10s.) an acre. Applying these figures of 
actual results to the area irrigable by a stored supply of 
1000 million cubic metres, namely, 600,000 acres, we find 
that landowners’ annual rentals increase by at least 
£E1,800,000, and the selling value by at least 
£E18,000,000, and that the Government will obtain after 
a few years an increase of revenue of £4300,000. 

The same results would be obtained if Tand is reclaimed, 
as the rental value would probably soon reach £E3 an 
acre, and the selling value £E30, while the Government 
tax would be about 50 piastres. 

These figures would probably be eventually exceeded, 
but it is better not to calculate with the figures of a future 
still remote. 

As the conversion of the Middle Egypt basins and 
reclamation of lands in the Fayum is being carried out by 
the help of the first milliard of reservoir water, and the 
balance only, if any, is available for the development of 
Lower Egypt, we may assume that the second milliard 
will be devoted to the reclamation of lands in the Delta, 
and to the fuller development of cultivation still suffering 
from an insufficiency of summer water. Let us assume 
500,000 acres to be the area that will be reclaimed by this 
second milliard, and adopt Sir William Garstin’s figure of 
£E4 an acre as the expenditure rate for canals and drains. 
The cost will then be :— 

£E. 
taising Aswan Dam 6 metres 500,000 
Canals and drains to serve 500,000 acres 2,000,000 








£E2,500,000 

The results will be :— 

Land tax: Government gain, £E250,000, which is 
10 per cent. on the outlay. 

The gain to the landowner after reclamation will be :— 
Rents, less taxes, £E1,500,000 — £E£250,000 = £E1,250,000, 

Most of the land to be reclaimed is Government pro- 
perty, so the revenue would also benefit by the sale of the 
land in the first instance, which would bring in at least 
£E250,000. The indirect gain to the revenue. from 
railway receipts and customs would also be considerable. 

It appears then that, judged on its own merits, the 
proposed raising of the Aswan Dam is a work worthy of 
being executed. 

Sir W. Garstin discusses the effect of the deeper sub- 
mersion of Phil, and, after the actual demonstration of 
one season’s working of the reservoir, fears nothing for 
the stability of the buildings on the island. As. regards 
their durability, he argues that whatever may be the 
harmful effect of submersion, it will not be aggravated by 
any increase in the depth of submersion. 

With reference to this question it is worth noting that 
the Antiquities Department in Egypt, whose Director- 
General is always an Egyptologist, some years ago made 
two masonry culverts at Luxor, one to admit the flood 
water of the Nile into the Luxor Temple, and the other to 
run it off again, and regretted that a deeper submersion 
and stronger flow of water was not obtainable. ‘What is 
sauce for the goose does not appear to be sauce for the 
gander. 

The second item on Sir W. Garstin’s list of proposed 
works is the remodelling of the Rosetta and Damietta 
branches, estimated to cost £900,000. This also is a 
scheme proposed by Sir W. Willcocks. Its object is to 
diminish the danger of high floods in the Delta, . The 
general idea of this proposal.is to regulate during a high 
flood on the Damietta branch section of the Delta 
Barrage to the extent necessary to prevent a greater dis- 
charge passing into that branch than it can safely carry 
without danger of -breaches. The balance of the flood 
would be allowed to pass into the. Rosetta branch 
through the fully open waterways of the other section of 
the Delta Barrage. In order that this branch may‘ safely 
carry off the discharge, it must be re-modelled so 
that it may possess a sufficiently large channel of 
uniform section; the Nile banks also must be well 
thrown back, where necessary, and the river training 
works and protecting spurs be perfected from the Delta 
Barrage to the sea. This work is one of insurance of 
crops of cotton, maize and rice, the annual value of which 
exceeds £15,000,000. The interest on £900,000 at 4 per 
cent. amounting to £36,000, the cost of this insurance is 
at the rate of less than a quarter per cent. 

There will be none to dispute the desirability of deciding 
on and carrying out the two works which form the first 
two items in the programme, as Egypt is quite prepared 
to make good use of another 1000 million cubic metres of 
water annually in more ways than one, and the works 
designed to ensure the valuable cotton and maize crops 
from the danger of disastrous inundations need no further 
argument to recommend them. 

We now come to the third item in the programme: 
“The Remodelling of the SBahr-el-Gebel. Cost, 
£5,500,000.” 

This scheme will attract attention as the most im- 
portant of the proposals, not only on account of the high 
figure of its estimated cost, but for the results which may 
be expected from the successful carrying out of ‘the 
project. Though included in the works proposed chiefly 
in the interests of Egypt, the work to be carried out lies 
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in the Soudan to the ‘south of Khartoum, between 
Gondokoro and Fashoda. 

A study of the scheme recommended by Sir W. 
Garstin will necessitate a constant reference to the 
general map of the Upper Nile basin. 

It has been realised for many years that the Nile 
floods are due to the heavy discharges of-the Blue Nile 
and the Atbara, produced by the annual burst of the rains 
in Abyssinia. Sir W. Garstin has demonstrated that the 
Sobat River also is a not unimportant factor in pro- 
ducing the flood effects of the Lower Nile. Between 
one flood season and the next the Blue Nile and Atbara 
discharges dwindle to nothing, and it isto the steady dis- 
charge of the White Nile that the summer supply of 
Egypt is wholly due. The sources of the White Nile are 
the Equatorial Lakes, named respectively “ Victoria,” 
“ Albert Edward,” and “ Albert.” The “ Victoria Nile” 
forms a junction between Lake Victoria and the other two 
combined lakes. Below the point of junction the united 
river is known as the Bahr-el-Gebel as far as the point 
where it meets the Bahr-el-Ghazal in Lake No. In the 
‘upper part of the Bahr-el-Gebel there are several 
rapids, and the river runs between high banks; but 
after passing Gondokoro the banks become low, the 
current sluggish, and the flooded area extensive. The 
“Sudd” country begins north of Bor, but it is at 
Ghaba Shambé that the river enters what is known as 
the region of the “‘Sudd,” where extensive swamps of 
papyrus and floating vegetation spread themselves out 
so widely that the limits of the swamps have not yet come 
within the range of observation. Across these swamps 
there runs a second channel sufficiently defined and 
continuous to be given a name. This is the Bahr-el- 
Zaraf. Its sources, consisting of many spill channels, lie 
chiefly between Bor and Ghaba Shambé. 

“Sudd”’ is the Arabic for the English “dam,” used 
in its technical sense. In the Soudan marshes the 
“Sudd” is formed by floating masses of vegetation, 
which get jammed and compressed in the river water- 
way, and then anchored by roots to the bed. Sir W. 
Garstin has made several visits to this uninviting 
portion of the Nile, and thus describes it. 


The scenery of the Bahr-el-Gebel throughout its course through 
the ‘‘Sudd ” region is monotonous to a degree. There are no 
banks at all, and, except at a few isolated spots, no semblance of 
any ridge on the water's edge. Reedy swamps stretch for many 
kilometres upon either side. Their expanse is only broken at 
intervals by lagoons of open water. Their surface is only a-few 
centimetres above that of the water level in the river when at its 
lowest, and a rise of half-a metre floods them to an immense dis- 
tance. These marshes are covered with a dense growth of water 
weeds extending in every direction to the horizon. Of these reeds 
the principal is the papyrus, which grows in extreme luxuriance. 
The stems are so close together that it is difficult to force a way 
through them, and the plants reach a height of from 3 m. to 
5 m. above the marsh. In addition to the papyrus large areas are 
covered with the reed called Um-soof, or ‘‘Mother of Wool,” 
by the Arabs, another called Bus, and the tall feathery-headed 
grass so well known to Indian sportsmen by the name of ‘Tiger’ 
grass. The extent of these swamps is unknown, but, more especi- 
ally to the west of the river, it must be enormous. In all probability 
the greater portion of the region lying between the Bahr-el-Gebel 
and the Bahr-el-Ghazal is in the rainy season a vast marsh. To 
the east their area is more limited, as the country beyond the 
Bahr-el-Zaraf 7 rises into alluvial plains covered with dense 
grass, and intersected by numerousswamp lines. These plains, as 
a whole, are above the level of the Nile, even when in flood. In 
the long island lying within the loop formed by the Bahr-el-Zaraf 
with the main stream there undoubtedly exists a ridge of com- 
paratively high land. Upon this a scanty population has settied. 
Except by occasional glimpses of trees, and more rarely, of a village, 
it is impossible to trace this ridge. Its limits are undetermined. 
It is surrounded on every side by a belt of almost impassable marsh. 
Throughout this whole region, more especially between Bor and 
Lake No, it is extremely rare to see any sign of human life. Even 
hippopotami, which in the White Nile swarm, appear to shun the 
swamps of the Bahr-el-Gebel. Beyond a few night herons bird life 
is unrepresented, especially in the lower part of its course. 

The water, on the contrary, teems with fish, and crocodiles are 
constantly to be seen. The Bahr-el-Gebel has an evil name for 
mosquitoes, and one that is well deserved. With the disappear- 
ance of the sun they come forth in countless myriads, and make 
life a burden until the luminary appears above the horizon. The 
whole region has an aspect of desolation beyond the power of 
words to describe. It must be seen to be understood. The dark 
green masses of the papyrus which hedge in the channel, although 
possessing a certain gloomy beauty, become monotonous to the eye 
when kilometre after kilometre is passed without any change in the 
aspect of the landscape. Even on the rare occasions when it is 
possible to see over this hedge no relief is experienced. In every 
direction the sea of vegetation extends without a break. 

_An occasional stunted mimosa is welcomed as a landmark. The 
air is hot and steamy, while the whole region is malarious to a 
degree. No one can remain long in this portion of the river with- 
out experiencing a feeling of depression. Through these dreary 
marshes the river winds in a continued succession of loops and 
curves. As soon as one is passed another commences. So numer- 
ous are these twists that the loss of slope caused by them must be 
very great. When it is considered that the mean velocity of the 
Bahr-el-Gebel, at dead low water, averages at least two kilometres 
per hour, it is evident that, were it possible for the river to avoid 
these curves and to follow a straight course from Bor to the White 
— the surface slope, under such conditions, would be consider- 
able. 


It is so important for the comprehension of the problem 
presented by the “Sudd” to have a clear conception of the 
physical conditions that exist, that another ‘descriptive 
quotation from Sir W. Garstin’s report is here given :— 


The Bahr-el-Gebel traverses the marshes between Shambé and 
Lake No for some 400 kiloms. of its course. - South of Shambé 
the river has never been known to be blocked. On either side of 
the channel in these immense swamps extend large shallow lagoons, 
some of them covering several square kilometres of area. These 
lagoons are surrounded on every side by a luxuriant growth of 
aquatic plants, consisting chiefly of the papyrus and the reeds 
known to the Arabs as the Um-svof and the Bus. All these plants 
grow in water, but notin any greatdepth. The Um-soof and Bus, 
again, will not stand such a depth of water as will the papyrus, 
This last attains a height of from 5 m. to 6 m., with fibrous roots 
which strike deep into the ground. The Um-soof rarely exceeds 
1-5 m. in height, and its roots do not extend so deeply as do those 
of the papyrus. They are, however, very tough and difficult to 
break or cut through. These roots are bedded in the soil below 
the water, but the strong gales which blow in these regions loosen 
their hold to a large extent. If such a storm be accompanied by 
any rise of the water surface large masses of these plants are s2t 
free from their original position and begin to float on the surface of 
the lagoons. Their roots form such a tangled mass that large 
quantities of the earth in which they were embedded remain 





clinging to them. These act as ballast, and when the island of 
papyrus or reeds is detached, and under the influence of the wind 
is set drifting about the lagoon, the weight of this earth retains the 
plants in their vertical position. Their rovts, the moment they 
reach a shallow, act as anchors, and speedily strike down again into 
the muddy bottom of the lake. Large masses constantly change 
their position in this way. If the storms cease they remain where 
they are. Unfortunately at the commencement and end of the 
rainy season stormy weather is the rule rather than the exception. 
At such seasons large areas of the marsh vegetation are in motion, 
driven hither and thither by the wind. 

The Bahr-el-Gebel has no banks whatever, and is, as a rule, 
separated from the lagoons merely by a narrow belt of papyrus. 
In many places it is in connection with them, and the water of the 
lake flows in and out of the river according to the level of the 
latter. As the stormy season in these latitudes heralds the 
approach of the annual rains, the rise of the river follows very 
speedily. The channel of the Bahr-el-Gebel being only of sufti- 
cient section to carry the low-water supply, with the first rise in 
the levels the river spreads over the marshes, flooding them in all 
directions and increasing the depth of water in the lagoons. It 
thus causes the areas of reed already detached by the wind to float 
still more easily. ‘The continuous gales which prevail set hundreds 
of acres of these floating masses moving in one. direction. 
Eventually they reach a point on the river where they are forced 
into the channel. Once there the current speedily carries 
them down stream. Ere long their course is arrested by a 
projection on the edge of the channel or by a sharp bend. 
It may happen that an area of reed several acres in extent bursts 
into the river in a large sheet, and in such a case it must necessarily 
be arrested at the first point where the section is contracted. The 
result is that the channel is quickly blocked, though, perhaps, not 
at first to any great depth. Masses of weed, however, follow one 
another in succession, brought down by the stream. The section 
of the channel being reduced by the first obstruction, the velocity 
of the water rapidly increases, and these masses, following the 
easiest course, pass under the obstacle thus created. Each fresh 
mass arriving is sucked underneath those originally arrested, until 
at last the whole becomes wedged into one solid block, composed 
partly of earth and partly of stalks and roots of papyrus and reed 
broken up by the extreme compression into an inextricable tangle. 
So great is the pressure applied by the water that the surface of 
the block is often forced several metres above the water level, and 
is seamed by alternate ridges and furrows. The thickness varies 
greatly according to the conditions and section of the channel. 
In some cases it is not more than 1-5 m. to 2 m., but it not infre- 
quently obtains a thickness of 5 m. below water, and occasionally 
as much as 7 m. has been observed. Underneath this bar the 
river manages to force an outlet, but with a velocity increased 
proportionately to the smallness of the aperture. At the same 
time the upstream level rises, flooding the marshes in every direc- 
tion, the water making use of any side channel that it can find. 
In time, doubtless, it left to itself, it would desert its original 
course, and the stream would take an entirely new direction, the 
original channel becoming permanently blocked. It generally, 
however, happens from natural causes, such as strong winds or 
increased heading up of the water, that these blocks burst, and 
the obstacle is carried away. On such occasions a great wave 
passes down the channel, carrying everything before it, and 
sweeping away any similar blocks which may have been formed 
downstream. Only in this way can the clearance of the ‘‘Sudd” 
in certain years, which has undoubtedly occurred, be explained. 
Many of these blocks extend for a considerable length, some being 
as much as 1700 m. long. It is easy to understand that such 
closures of the river channel cause not only a complete bar to 
navigation, but also a very serious obstacle to the free passage of 
the water. More than this, each block thus formed assists in 
the formation of others by raising the water level upstream, and 
thus assisting the flotation of further areas of papyrus and reed, 
much of which eventually finds its way into the river. 

The movement of these great masses of weed, and the way in 
which they burst into the river, bears a striking resemblance to the 
descriptions given of an ice-field when in motion. Their steady 
and resistless movement, the manner in which the fields break up, 
and the way in which they pile upon one another when an obstrue- 
tion is encountered to their course, recall irresistibly what travellers 
relate of the action of the ice floes when the pack is breaking up. 


The waters of the Bahr-el-Gebel mingle with those of 
the Bahr-el-Ghazal in Lake No, a shallow expanse of 
water covering several square kilometres of area and 
surrounded on all sides by reedy marsh. Lake No acts 
as a reservoir for the waters of the sluggish streams 
which drain the extensive plateau forming the watershed 
between the Congo and the Nile. 

A rise of a metre in the Bahr-el-Ghazal would sub- 
merge an enormous area of country, as, even during the 
period of low supply, the water is almost level with the 
banks. The rivers which form the Bahr-el-Ghazal system 
more resemble large drainage depressions than anything 
else. Owing to their low slope, their velocity and dis- 
charge, even in flood, must be insignificant. Under no 
circumstances can the Bahr-el-Ghazal play an important 
part in the annual Nile flood. It certainly acts as a large 
reservoir, which slowly drains away as the level of Lake 
No falls, and which is consequently a factor in preserving 
a constant supply in the Nile during the summer 
months. 

The other channel of the swamp regions, the Bahr-el- 
Zaraf, already mentioned, traverses for some distance 
upwards from its junction with the White Nile a country 
which Sir W. Garstin describes as “ perhaps the dreariest 
in appearance of any of the tracts bordering the White 
Nile and its aftluents. On either side extend dry mud 
flats and blackened plains of burnt grass.” Higher up 
the country becomes a “hopeless expanse of swamp,” 
winding through which, in maddening curves, this so- 
called branch of the Nile crawls like a sluggish drain. 

These immense swamps, through which the water of 
the Upper Nile, coming from the Equatorial lakes, has 
to pass, have a most important effect on the river dis- 
charges. The loss by evaporation in these marshes is 
so great between Lado and Lake No that, in a high 
flood, 85 per cent. of the discharge passing Lado fails to 
reach Lake No; in a Jow flood the percentage of loss is 
70 per cent. ; in summer, 50 and 60 per cent. 

At Lado the discharge in summer averages from 
600 to 700 cubic metres per second. The maximum 
varies between 1000 cubic metres per second in a low 
flood and 2000 cubic metres per second in a high one. 
By the time Bor is reached 50 per cent. of the amount 
passing Lado in flood has been lost by side spills into the 
low ground of the river valley, which is 378 kiloms. in 
length and 5 kiloms. in mean width. The discharge at 
Bor can rarely exceed 1000 cubic metres per second, but 
it is more constant than the discharge at Lado in con- 
sequence of the river valley above Bor acting to some 
extent as a regulating reservoir, though much of the spill 
water is lost for good when it leaves the main channel. 
It would appear, however, that there is a much smaller 





percentage of loss in this length when the discharge 
passing Lado is low. 

Between Bor and Lake No a further loss takes place, 
and it is demonstrated by the discharge observations 
made that, whatever may be the discharge passing Lado, 
even up to the high fl maximum of 2000 cubic metres 
a second, a discharge of only from 280 to 320 cubic 
metres a second flows out of Lake No into the White 
Nile, the balance being absorbed in the swamps, partly 
between Lado and Bor, and partly between Bor and 
Lake No. 

The following table summarises the information about 
discharges above and below the reaches where loss of 
discharge occurs :— 

Discharges in cubic metres a second, 
Summer. Low flood. 


Places. High flood, 


Bahr-el-Gebel— 
hac. "eae aes 1000 u? 2000 
700 A 1000 


300 320 


600 ¥ 700 
DP xste, saat ie. ses 
Junction with White 
Nile at Lake No.... 
White Nile— 
Below Bahr-el-Zaraf 
Junction .. 400 500 

In this table the discharges of the White Nile 
between the junctions of the Bahr-el-Zaraf and the 
Sobat with the White Nile are given, as the difference 
between them and the Lado discharges gives the 
total loss in the marshes. It will be seen from these 
figures that the loss varies from 50 per cent. in summer 
to 75 per cent. ina high flood. Sir W.Garstin points out 
that “when, as at present, the Bahr-el-Gebel is open, the 
flood discharge of the Zaraf sinks to an insignificant 
amount.” Still, it should be taken into account, and the 
foregoing table does so. 

As for the Bahr-el-Ghazal, Sir William, after giving its 
discharges varying from 12 to 34 cubic metres a second, 
remarks that “these observations prove clearly that the 
Bahr-el-Ghazal has no influence worth mentioning upon 
the supply of the White Nile at any season of the year.” 
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HOT SPRINGS AND THE SIMPLON TUNNEL. 
No, IL.* 


In November, 1901, the air delivered at the heading 
had a temperature of 75 deg. Fah., and the atmospheric 
temperature during boring was 79 deg. Fah., and during 
mining 84 deg. Fah. In February, 1902, these tempera- 
tures had dropped to 59 deg. Fah., 72 deg. Fah., and 
81 deg. Fah. respectively, while the infiltration water 
and rock temperatures were continuously rising—the 
water then at 113 deg. Fah. and the rock at 109deg. Fah. It 
should be here noted that the heat of the water has always 
been greater than that of the rock, the theory being that 
the liquid heats the mineral. This is readily confirmed 
in the surface-cooled walls of the tunnel by placing the 
fingers in a leak from one of the closed-in hot springs 
where the heat of the water, just bearable by the hand, 
is found to be diffused, with scarcely any appreciable loss 
of temperature, through a large surface of contiguous 
rock. The water is supposed to emanate from some 
subterranean lake, probably a very warm one, or 
otherwise from wells in a common cellular formation of 
mountains, and these, according to the theory of neigh- 
bouring stratifications, would be fed from water syphoned 
from the Lake of Avino, some 2} kiloms. or more to the 
south of this part of the tunnel line. Nothing certain is, 
however, known as to this derivation, for the theories of 
the official geological experts have been so rarely correct 
—as might be supposed at such a depth below the 
surface—that the working engineers have found it best 
always to avoid any deductions based upon them. The 
temperatures of hot water and of rock noted are always 
taken, the first in the springs themselves, and the second 
in bore-holes. At the end of May, 1902, the water tended 
continuously to increase in temperature above that of the 
rock, and it then attained 51 deg. Cent., while the latter 
had only increased to 47 deg. Cent. The temperature of 
the air discharged into the heading had then decreased to 
19 deg. Cent. From that time onwards to February, 
1903, the maximum temperatures of the rock in the 
Simplon tunnel were encountered, rising up to from 
53-deg. Cent. to 54 deg. Cent., but the temperature of the 
water remained at very little above that—from } to 1 deg. 
Celsius, and in general the variations noted since then 
did not usually exceed 1 to 14 deg. above, excepting in 
September, 1903, when the maximum variation attained 
was 3 deg.—rock 47°6 deg. Cent., water 50°5 deg. Cent. 
The important fact to note is that while the rock tem- 
perature in February, 1908, was 53°3 deg. Cent.—at 
advance point 8°7 kilom.—and had since that time, up to 
May, 1904, steadily descended to 44 deg. Cent., both for 
rock and for water, the temperature of the air discharged 
into the heading, on the contrary, rose throughout that 
same period until it had reached, from a minimum of 
16 deg. Cent. in February, 1903, to 27 deg. Cent. in May, 
1904, while the general atmospheric temperature during 
boring was 29 deg. Cent., and 83 deg. Cent. during 
mining. These high temperatures had never before been 
attained, excepting momentarily, whereas, in May, 1904, 
the rise was constant, and tended still farther upward, 
despite the continuous fall in temperatures of rock and of 
water, as already noted. 

At that time—May, 1904—the working conditions had 
become more and more intolerable, and the exhaustion 
of the miners was very rapid. Only the most vigorous men 
could be employed, and then only by means of short 
shifts and especial care for the health and strength of the 
operatives. It would be difficult to convey a full idea of 
the onerous and exhausting conditions of work under 
which the men finally laboured. There were no deaths— 
thanks to the especial care taken for the men—but with 
the further continuation of the boring this would have 
been scarcely avoidable. At the period mentioned the 





* No, L. appeared August 19th, 
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engineers were, however, undaunted and confident’ of 
being able to pull through to the end. Aided by 
the encounter with a softer rock, the result of their 
exertions and the system of short shifts adopted is 
visible from the figures of the daily progress made in the 
last days of the work, from which we quote: 2°20m., 
4:00 m., 8°50m., and even 5m.; the total of the last 
ten days being 82°80 m., or nearly 11ft. perday, made 
under the most adverse circumstances possible. 

With the general particulars set forth in our first article 
before our readers the causes forthe stoppage of the works 
at the north side of the tunnel will be sufficiently under- 
stood. Before proceeding into the details, some mention 
of the more recent work and installations in the tunnel is 
necessary for intelligibility. The plant and arrangements 
of the Swiss end have already been described in Tue 
ENGINEER, September 27th, 1901, and a reference back to 
this early notice cannot fail to be of interest at this time. 
The plant there described remains the same, excepting for 
the important additions made to the pumps in order to 
deal with the great heat of the tunnel encountered later 
on. A reference also to the geological section on the 
line of the tunnel, published on page 411 of our issue of 
October 31st, 1902, will facilitate comprehension in follow- 
ing these supplementary notes. 





At the entrance to the tunnel the portal is now almost 


completed, as shown by the engraving on page 382, | 
| trains, and the journey, accomplished while sitting in 


January 9th, 1903, but the small entrance to tunnel 
No. 2 remains sealed up for the purposes of ventilation, 





for the air is conveyed along No. 2 to return by the main 
tunnel, No.1. In the same way the small alignment 


gallery, 184 m. long, on the opposite or left-hand side | 





very pipe 
\\ 250% dia. 


set in the left-hand wall a large block of marble marked 
11504 


Schweiz | Italia 
the figures above the frontier limits so marked being the 
distance from Brig new station, which is the starting 
point employed in nearly all tunnel measurements on the 
north side, and from which it is necessary to deduct, 
where the tunnel length alone is to be considered, 2441 m., 
or the distance from the station to the tunnel mouth. 

Between this point and the summit of the incline of 2 
per 1000, which is reached at kilom. 9°572 the parallel 
tunnel No. 2 is now fuily completed through 500 m. 
in length, with branches at either extremity connecting 
it with the main tunnel. By means of this cut-out trains 
will pass each other in the middle of the tunnel until 
such time as may be required to complete the parallel 
tunnel throughout its whole length, according to the 
original plan. The station was to have been placed at 
point 9000 m.; now with the modification mentioned the 
station is situated at the top of the incline, at 9572m. 
A little to the rear of this the junction of the upper end 
of the branch with the main tunnel forms one passage of 
vast sectional area, admirable in appearances while yet 
unblacked by smoke and fumes. 

This is the first stopping place for the contractors’ 


the bottom of an iron spoil-car having nosprings, occupies 
about three-fourths of an hour, and so gives ample time 
for becoming acquainted with the tunnel. The return 


journey, to be made sitting astride a heap of wet borings, 


water possible into the mains, and also to protect it from 
subsequent elevations of temperature; and thus the 
waters discharged from the rock borers and from the 
pumps has been made to contribute in some measure to 
the reduction of the air temperature at the heading. 
Between April and June last, the initial temperature 
of the water driven into the tunnel was 46 deg. Fal. 
At the left-hand side of the same tunnel there are two 
voluminous conduits completely jacketed, the upper one 
of 254 mm. inside diameter, with a casing of charcoal, and 
the lower one, for the hot water, an octagonal pipe of 
wood planks, 400 mm. diameter, bound up with iron 
hoops, and apparently quite water-tight. Further ahead, 
the same conduit corsists of 400 mm. iron pipes with an 
outer pipe, octagonal in section, of wooden planks. Back- 
wards from this point the hot-water conduit, of iron, is 
successively decreased to 350 mm., to 300 mm., and to 
250 mm. diameter. It has a total length of 2355 m., 
and is carried-through from No. 2 into No. 1 tunnel 
by the cross passage at 9°480 kiloms., a little in advance 
of the’station, continuing then by the main tunnel to the 
cross passage at 8°840 kiloms., by which it passes into No. 2 
again, and into the main drain of which passage it then 
discharges. The blocked-up ends of the main line siding 
tunnel are thus avoided. The quantity of hot water 
which passes through this conduié is estimated 90 litres 
per second, and its discharge into the other drainage 
water from the tunnels has had the effect of increasing 
the temperature of the rock throughout the length of 
No. 2. This is, above all, notable so far back as kilom. 5. 
The circulation of hot water has thus to some extent 





nullified the refrigerating action of the cold air which is 






























Plant for drainage of advance heading in 


























Tunnel N?/, 




















Vjghesit ates bie | = * 
£ Ss} ORY Soma Sige n ’ : : 
ri mee. 1 er Longitudinal Section. 
H\ __ Chain about 30 meters long ; eet) 1 se 
+15 Yoo Rise Pulley RRR aaa 00 "Ym force p; 1 En Cy 
' oe, RSs 7, LR¢ to turbines MMT 2 a 
sgh i from Brig Sta ii le. IDE Oey ae, | 2 ee ee a n°) eugl! 
ummit) % /oo Fal/ Px ira ——J)! wie a La afd Ka Es 
"he, 7 f =! ean LJ EPIC oe A 
ove tome FEM a EM zy, 
Z"D Gee? 2) Bz Hi ite 4/ iF Yio, 
(N.B. Metrical distances include the 244/ meters from the “ v 7 eR) airy - rm 
northern portal to Brig new International Station.) . 6 te Kmeen Na 
ree | Plan. F ee 
Telescopic pipes—-4---- Flanged pipes=100"™/m § en y — 
* ‘ ye . sd s, % 2 A’ twa! 4 tel tee S tah ts . ome y « e 2 “ » Leste gS ‘ 
Dit ee i sft Ll by PRI SIAC Za Div UD, & UZ Ki LAIST Ey Dee: =) SA 4 SOTA 2 EEX DUE DDNIne Be "f, a 35 
: i hilo eas 
Piston ve _ 250 Yn Discharge pipe for pumps q A 
; e- Tke—r ora as ~ DY = 3 
na — = ro eS oer 
i Pulley Saddle for wwii. ee 
hth pines Low-pressure force pipe 100 "Ym dia.---» <2 clap f 
vs}. & y= "UM Zier 7% TURAN VAN \Wiie P TIRTTIRD Ww ( esfita. Y % : 
gE be 00 ARI PT) | TION Gee i YEN AU OAR , ya 7d 1B MW SAAN TTD io 
Pi N° ae 4 - ny ; by < 
. The Encincer” .— - Hot water spring Pump- Station 


of the main tunnel, remains closed up hermetically, except- 
ing when observations are being made. Through this 
— working exit on the Italian side it is a 
straight line. At the southern entrance to the tunnel its 
curved end or definite entrance is not employed for the 
contractor's trains, while at the north side the curved 
line of the main entry has always been used for this 
purpose. The ventilation of the straight length of the 
tunnel atthe Swiss end, at the present time, while the 
work of advance has ceased, leaves nothing to desire. 


PUMPING PLANT, SIMPLON TUNNEL 


is effected at a more lively speed. From this point the 
advance heading of the main tunnel No. 1 was driven 
forward at a rise of 14 per 1000—so keeping the heading 


| free of water —until the line of the drift-way had attained, 


within 400 m., the level of the fully-enlarged tunnel 


at 12*575. 


driven in through this passage, and the natural heat of 
| the rock approaches once more to the surface of the 
| tunnel walls, rendering the conditions of operation more 
difficult in the various sections of the tunnel work. The 
| increase of temperature due to the passage of the hot 


crown, and where the normal enlargement system of | water is estimated at 1350 calories per second, otherwise 


| the Simplon Tunnel was reversed into the Belgian system 


| of crown drifts. 


| tinued forward with the falling gradient prevailing through- 


| out the southern incline of 7 per 1000, or 1 in 143. 


Throughout its revetted length the condition of the tunnel | 


appears perfect, and free from drip to a remarkable 
extent. There is nothing to be observed here in con- 
nection with the water mains and other pipes, as all 
these are carried through tunnel No. 2, but on the right- 
hand side may be noted a 50 mm. pipe for the compressed 
air for the locomotives. 

At a certain distance from the portal the appearance of 


Thus 
the lower level of the secondary tunnel favoured the 
drainage of the main gallery, and here the work of 
advance had to be done principally by hand labour, until 


|it was definitely stopped in February, 1904, at kilom. 


the vault ch-nges from time to time, and this is due to | 


the use of béton blocks or bricks which have been used 
for voussoirs, but exclusively in very dry parts of the 
tunnel, Their use, which now amounts to about 56 per 


cent. of the finished crown work, is due to a shortness of 


good stone for this purpose. 
12 cm. thick, and 20cm. deep, and two arch rings of these 
bricks, 2 x 20 = 40 cm., suffice for che minimum section 
of crown wherein they are employed. A “Krupp 
Grusonwerke” grinding and moulding plant turns out the 
blocks from selected material obtained from the quarries. 
The spoil from the tunnel, although often in the form of 
Coarse meal, is never used for béton, for the reason that a 
special tip at the béton plant would entail a certain 
amount of time, and so interfere with the regular ser- 
vice of cars to and from the tunnel. The materials 
excavated require considerable dumping space, and 
after making a big embankment on the left bank of the 
Rhone they are now for want of room being discharged 
- the opposite bank, crossing the river by a temporary 
ge. 
At a point 9068 m. from the Brig portal there is 


They are 35 cm. long, | 


10°136. In this tunnel all the water mains and 
drainage pipes are installed, leaving No. 1 tunnel clear of 


| such impediments as much as possible. 


The inspection of the tunnel is best made by following 
the air current through No. 2 and returning by No. 1. 
The railway track to No. 2 is, in consequence, followed 
through the first passage beyond the station at kilom. 


9°680. Arrived in No. 2, this latter is found to be | 


fully enlarged to normal tunnel section, complete with 
main drain canal, but not lined. Only about one out 


| of the 10 kiloms. finished have so far been revetted. 





The great installation of pipes on either side impress 
one considerably with the importance of the plant 
which was necessary for continuing the work through 
heated rock. The accompanying sketch, which is not to 
scale, will explain what has been going on. It shows the 
portable pumps, moved by chains and winches. 

On the right-hand side, advancing, are the two 4in. 
weldless steel high-pressure water mains, which carry an 
initial pressure of 1456 lb. per square inch, and a ter- 
minal pressure, at the heading, of 1059 Ib., and provide 
power for the rock borers and pumps. These are con- 
cealed in sheet iron jacketing pipes of about 12in. 
diameter, the interval between the two being filled with 
broken charcoal. Throughout the undertaking it has 
been of the utmost consequence to introduce the coldest 


But the parallel tunnel No. 2 was con- | 


| 65 per cent. of the refrigerating efficiency. 
| The free air arriving direct by No. 2 up to the end of 
| the now fully enlarged section appears sufficiently fresh 
| to the ordinary visitor, although the air current is not 
| perceptible. But a few steps onward, just where the 
| advance heading is entered, the current is quickened into 
|a strong wind, and this again diminishes, and finally 
ceases to be apparent farther along. 
| The free air reaches as far as the closed iron gates in 
| both headings, but, previous to the flooding, the air in 
| advance of the last cross passage, No. 52, had to be driven 
| forward into the headings by means of a fan taking air at 
the point kilom. 10°104. Here, in May last, the tempera- 
| ture of the air reached 91 deg. Fah., as compared with 
| 59 deg. Fah. at its entry into the fans at Brig. At this 


point a third pipe, of about 45 cm. diameter, for the air, 


| is noticeable below the high-pressure mains—where it has 
| been allowed to remain, probably with a view to the use 
| that it may be when the southern heading breaks into that 
| of the north. To permit the circulation of air which for- 
| merly passed by the last traverse, No. 52, and which was 
| intercepted when the gates were closed, a narrow cross 
| passage at kilom. 10°104 was driven at right angles 
| between the two tunnels, and through which the con- 
siderable difference of levels in the two headings is 
strikingly apparent. 

At the gate which bars the passage in No. 2 all that is 
visible is a thick planking entirely covering the cross 
section of the tunnel, for the purpose of isolating the heat, 
but which, nevertheless, is radiated as from the fire-box 
of a large boiler. Behind this wooden barrier is heard the 
leakage of water. The gate of No. 2, at kilom. 10°112, 
does not, unfortunately, close tight, otherwise it would not 
have been necessary to have allowed the bottled-up water 
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at this heading to escape along the tunnel, and to the 
augmentation of the subterranean heat, as already noted. 

Where the hot water springs burst into the tunnel they 
are carefully shut in against the walls by means of thick 
planks, acting as non-conductors, and their volume is 
always mixed as quickly as possible with colder water 
before their heat can be radiated. At places where the 
hot water succeeds in traversing the coverings, the rock 
over which it trickles has the colour of iron ore. Most of 
the recent springs are saturated with gypsum, and deposit 
very rapidly yellow iron hydrate. All water entering the 
tunnel No. 2, on the southward incline in advance of the 
gate, is removed by two turbine-driven centrifugal pumps 
placed on the gradient at kilom. 9°860, while the main 
tunnel, No. 1, is drained by a centrifugal placei back in the 
large traversing passage, at kilom. 9°680, near the top of 
the northern incline. 








THE TUBE MILL IN THE TRANSVAAL. 
(By our own Correspondent.) 

Great interest has been awakened among mining men 
on the Rand by the pubiication of the results of some 
recent tests that have been made on two of the mines 
with tube mills. These have been lately used as supple- 
mentary grinding machines to reduce still further the 
concentrates and the coarse portion of the sands remain- 
ing in the pulp that leaves the battery. The experiments, 
which it may be noted are still proceeding, have been 
marked with such success, and have incidentally led to 
discoveries of such importance, that there is reasonable 
expectation of not only an increase in the gold production, 
but of improved extraction and lower working costs. 

As is well known, the tube mill has been in use for many 
years as a dry grinding machine for cement clinker, but 
it is only within the last five or six years that it has been 
adopted in certain Western Australia mines for the. wet- 
crushing process, and in these instances for the reduction 
of telluride ores to the slimes consistency. The reduction 
and treatment processes of the Rand are so well known 
as to need no full description. Respecting the most 
modern practices, it may be briefly stated that the mine 
rock—of maximum size, 8in.—is reduced in rock-breakers 
—gyratory or reciprocating—first to 4in. or 5in., and then 
to l}in., suffering a preliminary, and in some cases, an 
intermediate hand-sorting process. At the latter size it 
is passed to the stamp battery with the fines. Here it is 
wet-crushed, and leaves through a screen which may be 
of anything from 500 to 1000 mesh, to suit local metal- 
lurgical conditions. It passes over the amalgamating 
table where the free gold is deposited, and the sands and 
water—called pulp—are then elevated by tailings wheels 
or pump and delivered into launders, which convey it to 
the treatment vats. On the passage grading occurs, this 
being effected hydraulically in spitzlutte. The coarser 
sands—called (together with the pyritic encased gold) 
concentrates, and amounting to somewhere between 10 
and 15 per cent. of the whole under usual conditions— 
are caught in these boxes, and delivered to special vats, 
where an appropriate and longer t:eatment is sustained, 
necessitated by their larger bulk, which constitutes a 
hindrance to the penetration of the cyanide solution. 
The slimes that overflow from the sand tanks during the 
settling process are led to other reserved tanks and sub- 
jected to a suitable treatment. 

With reference to the efficiency of the crushing opera- 
tions, it may be stated that the ultimate crushing strength 
of a lin. cube of the rock is 4 tons, and, therefore, the 
work theoretically required to pulverise this amount may 
be regarded as } X 4 = 2inch tons. If 1 ton (say 13 
cubic feet) is crusued per twenty-four hours, the work 
13 x 1728 x 2 x 2000 _ 7 465.000 foot- 


12 

7,488,000 
24 x 60 
foot-pounds = 5200 foot-pounds per minute, so that the 
theoretical horse-power required to crush 1 ton per 
twenty-fours is 5200 + 33,000 = ‘16 horse-power. A 
gravitation stamp of 1250 lb. weight, at 98 drops per 
‘ninute, and with an effective fall of 8in., will require 
theoretically about 2°5 horse-power for its operation. 

Turning to practical results we find that the 1250 Ib. 
stamp, used with a screen of 800 mesh, will crush 5 tons 
per diem with an actual expenditure of about 3 horse- 
power, that is, .6 horse-power per ton crushed per twenty- 
our hours. Regarding the product, 10 per cent of the 
sands are caught as concentrates or coarse product, and 
of the remainder 1°4 per cent. will not pass a 900 mesh 
screen, 92 per cent. will stand on a 3600 mesh screen, 
3°4 per cent. stands on a screen of 8100 mesh, and 3°2 
per cent. passes through. It should be stated that the 
most suitable product for the cyanide treatment would 
be of such fineness that not more than 6 per cent. of its 
bulk stands on a screen of 3690 mesh. The results 
obtained have not satisfied either the engineer or the 
metallurgist, and there have been many attempts at 
improvement. 

It is unnecessary here to detail the many efforts, 
attended with some measure of success, that have been 
made to improve both the quantity and the quality of 
the milled product, such as increase of speed and weight 
of stamps, decrease of height of discharge, narrowing of 
the mortar box, &c. An instance of a more radical 
change may be noted in the case of the rotary mill, 
which crushed the ore by means of revolving hammers. 
This reduced the horse-power per ton crushed per 
twenty-four hours down to °4, but the wear and tear was 
so enormous that this type of mill has not come into 
regular use, even in the few isolated cases of its installa- 
tion on the Rand. 

At the Glen Deep Gold Mining Company a tube mill 
designed to deal with 50 tons of coarse sands per diem has 
been installed, this tonnage being about the usual propor- 
tion of the daily output of the 100 stamp battery with 


done will be 





pounds; and the rate of doing work will be 


covers carry the hollow trunnions, which serve not only | 
to revolve the tube, but also for the inlet and outlet of | 
the pulp. The tube is lined throughout with renewable 
plates of chilled iron, and contains a charge of about | 
7 tons of rounded flints—water-worn pebbles—of from | 
2in. to 3in. diameter. The usual speed of running is | 
about 30 revolutions per minute, and the rolling of the | 
pebbles thereby induced effects the grinding of the sands | 
as the pulp passes through the cylinder. 

The tube mill was first run for two or three days on the | 
coarse product from the 100 stamps, and its performance | 
was quite up to expectation—the particles being graded to | 
the required size. Then began the experiments which | 
have brought to light new facts of the greatest value to 
the gold mining industry. 

Ten stamps were set aside, and of the ore crushed by | 
these, the coarse product separated by the spitzlutte was | 
sent to the tube mill, the size of the battery-box screen 
being increased from time to time to ascertain the effi- | 
ciency of the tube mill on the varying product, and one | 
side of the tailings wheel and separate launders being | 
specially reserved. After delivery from the spitzlutte and | 
passage through the tube mill, the pulp was allowed to 
flow over two amalgamating shaking tables to catch any | 
further gold freed in the grinding process, and was then | 
passed again to the tailings wheel and classifiers. Should | 
any of the sands not have been ground sufficiently fine, | 
these were then automatically returned to the tube mill. | 
This arrangement worked well, and it was found even at 
the highest rate experiments that not more than 5 per | 
cent. was returned for furthér grinding. - As the size of | 
the mesh of the battery screen was increased, the duty | 
per stamp was found to increase, and at a much higher 
rate. With a 200 mesh screen the duty averaged 6°5 tons 
per twenty-four hours ; with 150 mesh screen, 7°8; with | 
100 mesh screen, 8°04; while with a screen of 64 holes per 
square inch, 10 tons and upwards were crushed, and half 
of this product was of suitable grade for direct treatment. | 


of fin. plating, 5ft. in diameter and 22ft. long. The end (2) Increased water supply necessary. As the process 


is continuous, this merely leads to a larger amount in 
circulation, and with careful conservation the losses may 
be minimised. 

(83) Wear and tear of the lining of the tube mill. If 
the lining has to be renewed once a month (at the Glen 
Deep lin. of chilled iron has been worn out in forty 
days), the economic gain will pay for this wear and tear, 
but it is hoped that the-engineer will produce a more 
suitable lining. Wood has been found: useless, but 
silicate blocks or some special steel alloy may give better 
results. 








A NEW OIL ENGINE. 

A RECENT and fruitful development of the internal com- 
bustion motor is its adaption to the use of crude oils, or oils 
of a specific gravity that precludes their use in motors of the 
ordinary. type. Although experiments on this kind of 
engine have been in hand for several years, we believe we are 
not far wrong in saying that it is only within the last 
eighteen or twenty months that really satisfactory designs 
have been reached. One of these we illustrate to-day. It is 
an engine by Crossley Bros., Ltd., of Manchester, and, like all 
engines suitable for crude oil, provision is made for the injec- 
tion of water into the cylinder before compression. This has 
the effect, as the remarkable series of diagrams we are 
enabled, through the courtesy of Messrs. Crossley Brothers, 
to give shows, of allowing of a much higher compression 
without pre-ignition than is ordinarily possible, and it has 
other effects, which are not, we believe, very fully under- 
stood ; at any rate, they are frequently discussed. The 
builders of this engine say that the water vapour prevents 
the decomposition of the petroleum to a great extent, 
enabling the engine to run for long periods with crude oils 
without leaving an excess of deposit on the vaporiser walls. 
It is not easy to understand why water should prevent 
decomposition of the petroleum. May it not be that the 
increased initial pressure and temperature burn away all the 
deposit ? 








The tube mill will meanwhile readily cope with this | 


We shall now give a brief description of the engine, and then 





























CROSSLEY OIL ENGINE 


further supply. Twenty stamps were then allotted with 
the 64 mesh screen, and still the tube mill worked satis- 
factorily, and the limit of its capacity has not yet been 
determined. 

The rate of feed will no doubt ultimately determine the 
fineness of the product, but up to the present the 
maximum capacity of the tube mill has been increased 
from 50 tons to 170 tons per diem—not more than 6 per 
cent. of the product stopping on a 3600 mesh—and the 
proportion of slimes not being unduly increased. It 
should be stated that with the 20 stamps supply two 
more amalgamating tables were fitted. The horse-power 
used has been measured by the method of differences, 
and found to be about 40. 

In the Transvaal the cost of a battery of 100 stamps 
may be set down as £50,000, whereas their equivalent of, 
say, six tube mills, can be erected for about £10,000. 
Treatment vat capacity will really be saved by the 
establishment of the new system, and, without entering 
more fully now into the economies of a new installation, it 
may be confidently stated that resort to the tube mill will 
lead on the existing mines to largely increased gold pro- 
duction, while no very large additions to their present 
plants will be necessitated. The present practice on the 
Rand in the matters of reduction and treatment leads to 
a gold extraction over all products from 83 to 93 per cent. 
with the best mines. The average of twenty-one mines in 
the largest combine is 90 per cent. The total average on 
the Rand is 83 to 84 per cent. 

No very great improvement can be hoped for; still 
when it is remembered that the tube mill appears to 
supply a product much better graded for the cyanide 
treatment than before, some advance in the matter of 
extraction may be confidently expected. 

Having shown that with the tube mill crushing may be 
effected not only more rapidly but more thoroughly, it is 
hardly necessary to add that several are now on order, 
and manufacturers will doubtless vie in endeavouring to 
supply a tube with the most enduring lining possible. 
The chief objections to the new process are :— 

(1) Scouring of the amalgamating plates by reason of 
the more rapid flow and coarser particles. This can be 
compensated for by the amalgamating tables fitted on the 





screens of 800 mesh. The steel cylinder or tube is built 


further side of the tube mill. 









































WITH WATER INJECTOR 


return to the cards. The engine works on the ‘ Otto,” or 
four-stroke cycle, and will use the crude, heavy, black 
petroleum oils and the semi-refined or intermediates, as well 
as the ordinary refined lamp oils. Some of the crude and 
semi-refined oils are very cheap compared with the refined 
oils, especially when near the oil-producing districts. In 
this country some of the intermediate shale oils of Scotch 
origin are easily and cheaply obtainable, and are admirably 
suited for use in this engine. The average price of these oils 
is only about 3d. per gallon year in and year out, as compared 
with an average of about 5d. per gallon for the ordinary 
refined paraffin. The crude petroleum oils are, however, 
cheaper still, those of Texas being obtaiaable at about 2d. per 
gallon here, aud, of course, much cheaper in their own 
countries ; and asthe consumption of fuel in these engines is, 
we are told, only about three-quarters of a pint per brake horse- 
power per hour, the cost worxs out at well under a farthing. 

The working of the engine will be readily understood on 
referring to the accompanying illustration and sections of the 
cylinder and vaporiser, which represent an engine with 
acylinder 14in. in diamater, giving 47 brake horse-power 
with refined oils and 38 brake horse-power with crude oils. 
On the suction stroke of the piston air is drawn into the 
cylinder through the main air valve, and oil is pumped 
through the oil sprayer into the vaporiser, which receives a 
further supply of air through a snifting valve. At the same 
time, water is pumped through the water sprayer and enters 
the vaporiser. This charge is then compressed, and, as the 
crank of the engine passes the inner dead centre, is ignited 
by the hot ignition tube, giving the working stroke. The 
exhaust valve then opens to allow the burnt charge to escape, 
after which the cycle of operations is repeated. 

The ignitions are continuous on all loads, and the ignition 
tube is therefore retained at the required temperature 
without the aid of a lam» except when starting the engine. 
The speed of the engine is governed by varying the amount 

| of oil and water injected in such a manner that on heavy 
loads full charges of oil and water are delivered, whereas on 
light loads only small charges are given. 

Engines which ignite their charges automatically without 
|a@ lamp have usually only a low compression. On this 
| engine, however, the compression is comparatively high, the 
| indicator cards showing 75 lb. per square inch, and over 
| 1001b. per square inch is being successfully used in some 

cases. 

Vaporisers are usually constructed with some form of 
cover to preyent cooling. -In this engine it will be noticed 
that no covers are used, and that, on the contrary, cooling 
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ribs are cast on the vaporiser to dissipate as much heat as 
possible by radiation. Further cooling is also effected 
internally by the water spray. 

Engines on this principle have been constructed in powers 
ranging from 2 to 47 brake horse-power, and larger sizes are 
being designed. 

The cards form an interesting series, whicb show very 
clearly the benefit of injecting water. 

No. 1 card ‘‘ A”’ is the normal diagram when the engine is 


N°t = “A” Normal Card using Water 


“B” Water omitted from one cycle 











Great excess of Water 


No. 6 card was taken after the engine had been running 
some minutes without water, and naturally under these con- 
ditions the full load could not be sustained. 

Attention may be directed to the curious shoulder that 
appears on the ignition line of the diagrams taken with in- 
sufficient water. It is probably due toa portion of the charge 
burning in the vaporiser up to a certain point before the 
whole chargeignites. We ought to mention that these six cards 
were taken with the same oil. It may be as well to repeat 


N° 2. 


Little too much Wate- @ 














N° 4 Too little Water 

















N° 5. Less Water than N° 4 








N° 7. Crude Texas Oil 
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using water. The diagram ‘‘ B”’ shows the effect of dimitting 
water for one cycle, from which it will be seen that’ the effect 
13 instantaneous. ‘ 

No. 2 card shows the effect of a little too much water, 
and No. 3 of Saerelay Se much, the higher pressure and 
emperature being absorbed in converting superfluous water | 
into steam, 

‘ No. 4 card shows the effect of running with rather too 
ene and No. 5 the effect of running with less water 





| the flash point, &c., of the fuel used. 





N°? 6. No Water 








N° 8 Rocklight Ol 








Swain Sc. 


that whilst this engine will use crude oils it is equally suitable | 


for refined oils, the amount of water being regulated to suit 








DOCKYARD NOTES. 


THE Minotaur class of cruisers will be 550ft. long, as 
against the 500ft. of the Drake class. Though differing in | 





| 
| 
| 
| 
| 








armament, they will in general design closely rescmble the 
French Renan, both in proportion and in disposition of guns 
and armour. We have been somewhat, slow in discovering 
that in engineering details of this sort the French are easily 
first; however, better late than never. Mr. Watts, rather 
than the Admiralty seamen, is understood to be the dis- 
coverer of the fact that ‘‘ high command”’ is an essential for 
guns in modern naval warfare. 





Many friends that he made when in this country will be 
interested to know that Captain Yamada, who took out the 
Japanese armoured cruiser Iwate from Elswick, served as 
captain of the Asahi at the battle of Round Island. 





THE statement that the Japanese fired sixty torpedoes, all 
of which missed, in the recent naval battle, has had a most 
tonic effect on Whale Island and its votaries. A few months 
ago the torpedo, judiciously boomed, threatened to oust the 
gun altogether ; now it is in considerable danger of being 
underestimated. Very possibly the sixty will turn out to be 
only one of those brilliant flights of imagination with which 
the Russians so skilfully meet the weekly sinkings of some of 
their ships by Admiral Togo. 





THE detailed story of the sinking of the Rurik proves, what 
most naval men suspected all along, that she was not sunk 
by gun fire, but by her own crew when all hope of further 
fighting was past. Every gun appears to have been disabled, 
and this, of course, was exactly what_was anticipated in the 
unprotected covered-in battery. No doubt the. Rossia sus- 
tained losses little less grievous, but her steering gear not 
being injured like the Rurik’s, she was able to steam away. 
The Gromoboi, according to the latest accounts from Vladi- 
vostock, was very little hurt. As her guns are in casemates, 
proof against most of the Japanese guns, this is probable 
enough. 





CominG to the war nearer home, the London and South- 
Western Docks at Southampton have scored a great triumph 
over the embarkation of the soldiers for the manceuvres. 
Everything went without a hitch, and it will come as a 
shock to those who have been preaching to us to emulate 
Japan, to learn that the British embarkation was conducted 
in about half the time that some of the much-lauded Japanese 
embarkations took. 





Tue Black Prince will be launched at the Thames Iron- 
works on October 10th. 





Ir has been decided to add yet another inch to the battery 
of the new ‘‘N”’ class German battleships, the 6-7 guns of 
which will now be protected by 8in. of Krupp armour. 
Another point of interest is that it has been decided to have 
no cylindrical boilers at all in the ships of this class, but 
Thornycroft water-tube generators only, 





Tut Swedish battleship Tapperhetan has been aground, 
but has been got off again without much damage. 





THE losses of destroyers and torpedo boats in recent 
manceuvres has been unusually great. Ovr own losses are 
well known, but Austria and Denmark have also both lost 
boats, and France in some small operations has also ha@ a 


boat damaged. 








THE Government of India, says the Times, are in com- 
munication with the Chambers of Commerce there in respect to 
proposals for the adoption of a standard time throughout the 
dependency, where considerable incozvenience is caused by lecal 
variations with geographical limits arbitrarily defined. It is now 
proposed to fix a standard time for use upon all Indian railways 
and telegraphs, which shall be exactly 54 hours in advance of Green- 


| wich time, and to fix for Burma a standard 64 hours in advance of 
| Greenwich. The Government of India have intimated that they 


are in favour of the adoption of the new standard for general as 


| well as for railway and telegraphic purposes, and are prepared. to 
| co-operate in any movement with this end in view; but they feel 


that the matter is one upon which the local communities should be 
consulted, and hence the opinions of the Chambers of Commerce 
are being sought. 
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THE BRITISH ASSOCIATION. 
(By our Special Correspondent.) 

Or the papers read and reports presented in sections other 
than G on Monday, August 22nd, space can only be found 
for a brief summary of Dr. Glazebrook’s “ Report on-the 
Work of the National Physical Laboratory,” read in 
Section A. This report was commented upon by Dr. 
Glazebrook, attention being drawn to the fact that 
the preparation of standards was the first essential step 
in the work of a standardising laboratory. The thermo- 
couple standard for thermometric work prepared by Dr. 
Harker could be thoroughly relied on, since Gomparisons 
had been made between it and the standards of the 
Reichs-Anstalt in Berlin with concordant results. An 
electrical mercury standard of resistance had also been 
prepared by Mr. Smith, which agreed with the standards 
in use in America and on the Continent to within s5350- 
As an example of the work carried out in the engineering 
section of the Laboratory, Dr. Glazebrook called attention 
to the experiments of Dr. Stanton on wind pressure. 
Though this investigation had only so far been carried 
out on a very limited scale, the success attained justified 
the repetition of the work upon a much larger scale, 
and these experiments were now being carried out by 
Dr. Stanton. 

The very valuable work of Dr. Carpenter and Mr. 
Keeling upon the cooling of iron-carbon alloys was just 
touched upon, and two diagrams were shown in explana- 
tion of the results obtained. The importance of these 
results to practical iron and steel founders was then 
emphasised, by aid of micro-photographs of rolled steel 
plates of varying thickness, and of bronze alloys con- 
taining oxides as an impurity. In each case defective 
physical properties could be foretold by a study of these 
micro-photographs. 

Turning finally to the financial side of the National 
Physical Laboratory’s work, Dr. Glazebrook showed by a 
table the lack of support which it receives, as compared 
with similar institutions in other countries. A large 
amount of useful work, and many investigations of im- 
portance, at present await the funds, without which nothing 
can be done in this direction; and an appeal was made to 
scientific men to lend their assistance to place the 
Laboratory upon a larger and more stable tooting both as 
regards finance and usefulness. 

Six papers were put down for reading before Section G 
at the Tuesday morning session of the members, the first 
of these being “The Report of the Mersey Tidal Régime 
Committee,” which was read by Mr. Shoolbred. Lord 
Kelvin and Professor George Darwin, as members of the 
Committee, commented upon the report, and thanked 
Mr. Shoolbred for his labours as secretary and reporter 
of the Committee. 

The second paper, by Major Sir Hanbury Brown, was 
upon the “Control of the Nile,’ and gave an interesting 
résumé of the various engineering works undertaken in 
recent times for damming the Nile and rendering its 
waters available for irrigation. A detailed account of 
the latest compieted works at Assouan and at Assiout was 
given in the second half of the paper, and a very large 
number of lantern slides illustrating these magnificent 
hydraulic engineering works were shown. Since our 
issues of 1902 and 1903 contain a very detailed account 
of the works carried out by Sir John Aird’s firm at Assouan 
and Assiout, it is not necessary to report Sir Hanbury 
Brown’s paper fully here. Sir William: Preece and Sir 
Colin Scott Moncrieff were the chief contributors to the 
discussion. 

Sir William Preece, in proposing a vote of thanks to 
Sir Hanbury Brown, referred to the author's nineteen 
years’ service in Egypt, which was only another example 
of the great work for civilisation and progress undertaken 
by otticers of the Royal Engineers throughout the 
Empire. Touching upon the question of evaporation 
from the very wide superficial area of the Nile, he stated 
that he considered this one of the most important factors 
in connection with irrigation problems in Egypt. It had 
been observed by those in authority at Assouan that no 
less than ten millimetres per day were evaporated from 
the Nile at that place. This signifies that one-third of 
the Nile water is lost by evaporation. He might observe 
that it was this rapid rate of evaporation in conjunction 
with the dry air from the south that made Egypt habit- 
able for Europeans, since the more one perspired the 
cooler one became. As regards the mud and silt brought 
down by the Nile, this was a magnificent liquid manure, 
yet at present more than one half of it was wasted. It 
had been calculated that nearly sixty million tons are 
brought down annually by the Nile, whereas only twenty- 
two million tons of this mud are utilised by the irrigation 
works. Experiments upon the influence of the rate of 
flow of the river upon the deposition of this mud are 
certainly demanded, for its deposition often occurs in the 
wrong places, owing to the rate of flow being diminished 
at such spots unwisely. 

Sir Colin Scott Moncrieff, R.E., seconded the vote of 
thanks to the reader of the paper, and related some 
amusing anecdotes drawn from his early days in Egypt. 
It was not generally recognised in this country what a 
very limited area was available for cultivation in Egypt; 
this area being limited by rock barriers on each side of the 
iiver, to the narrow Nile valley. Irrigation, then, meant 
not increasing this area, but growing two crops in place of 
one upon it. Drainage was as important a question in 
Egypt a3 irrigation, and he was glad to say that 
thousands of miles of drains had been constructed. The 
speaker also dealt with the Corvée system of forced 
labour and it: evils. 

The third paper was a description by Mr. J. H. Wick- 
steed—president, Mechanical Engineers—of a universal 
testing machine of 300 tons, for full-sized members of 
structures. This paper was reprinted in full in our 
last issue. 

The discussion upon it was opened by Professor Barr, 

ho referred to the importance of Mr. Wicksteed’s labours 





in connection with testing machines. A similar machine 
of a smaller size than that described in the paper had 
been made by Mr. Wicksteed’s firm for the speaker, and 
he intended carrying out experiments with this machine, 
Too much stress had, however, been laid by the author 
of the paper upon the degree of accuracy obtainable in 
the tests made with this machine, since accuracy within 
5 per cent. limits was impossible under the conditions 
governing such tests. Mr. Wicksteed’s machine was won- 
derfully accurate, giving results within one two hundred 
thousandth of the absolute value, but this accuracy was 
far in excess of what was required. Dealing with the 
question of the preparation of test pieces of metal, he 
stated that experienced workmen could always cast speci- 
mens to pass the test, and therefore tests made upon 
small specimens, representative of larger pieces, were 
generally worthless. Mr. Wicksteed’s machine for 
testing the full-sized members of engineering struc- 
tures, was a step in the right direction. 

Dr. Glazebrook rose to support Professor Barr's views, 
and emphasised the importance of testing large sized 
pieces ot metal, or members of structures. He regretted 
that the large machine which Mr. WickSteed’s firm had 
constructed—the first of its kind—had been sent to 
Paris, and he hoped a duplicate of it would soon be found 
in this country. 

Professor Arnold referred to his work with the smaller 
testing machines constructed by Mr. Wicksteed some 
years ago. He was inclined to think, however, that a 
300-ton testing machine was not really required, and he 
would like to ask Mr. Wicksteed whether a smaller testing 
machine, and the use of smaller testing pieces, would not 
have yielded equally satisfactory results in his experi- 
ments. As regarded Professor Barr’s remarks on the 
casting of test pieces, he desired to point out that the 
question of temperature was a most important one in 
preparing these samples, since the physical properties of 
metals varied enormously with temperature variations. 
The temperature during cooling ought certainly to be 
recorded on each sample. 

Mr. Wicksteed replied to the various points raised 
during the discussion. 

The next paper, by Professor J.O. Arnold, of University 
College, Sheffield, dealt with the “ Fracture of Structural 
Steel under Rapidly Alternating Stresses.” We published 
it last week. 

Professor Barr, opening the discussion, emphasised the 
importance of the author's investigation, and asked 
whether the specimens used in Professor Arnold's tests 
had been planed before testing. He would also like to 
know whether any account had been taken of the inertia 
of the test pieces under very rapidly alternating stresses. 

Dr. Glazebrook pointed out that the conditions 
obtaining in Professor Arnold's machine were widely 
different from the stresses to which steel structures were 
subjected in actual practice. The differences in physical 
quality detected by Professor Arnold were, however, of 
great importance, and experiments were about to be 
carried out at Bushey Park with a machine which differed 
only in minor points from that used by Professor 
Arnold. 

Mr. Stoney emphasised Dr. Glazebrook’s remarks upon 
the lesser stresses met with in practice, and upon the 
lack of uniformity in the conditions in the two cases. 

Professor Hopkinson stated that experiments of a 
similar kind to those described by the author had been 
recently carried out in the Cavendish Laboratories by two 
of his students, and that the results obtained so far did 
not quite support those obtained by Professor Arnold. 
In the case of these experiments the stresses applied 
were slightly above the elastic limits of the material. 

Mr. Wicksteed referred to the very striking discovery of 
Professor Arnold, that the physical qualities of the two 
sides of a steel boiler plate could vary greatly, and 
suggested that it was possible that this variation was 
brought about by variations in the rate and conditions of 
cooling. 

Dr. McCall referred to a machine of a similar kind used 
at Owens College, Manchester, and the results obtained 
with this. These results generally supported those of 
Professor Arnold, but no law, such as that determined by 
him, had been obtained. 

Mr. Parsons also emphasised the importance of Pro- 
fessor Arnold's observations and discovery. 

Professor Arnold, in replying generally on the discussion, 
dealt especially with the criticisms of Professor Barr and 
Dr. Glazebrook. In concluding his remarks, he reiterated 
nis opinion that with certain types of steel, metallurgists 
are now at a dead-lock, and that all the usual methods of 
examination have proved a failure. There was therefore 
an opening for the type of testing machine which he had 
described. 

Papers 5 and 6 were both by Mr. RK. A. Hadfield, of 
Sheftield, the first being an account of the new Heusler 
alloys of manganese, copper, and aluminium. The 
following is an abstract of this paper :— : 

It is, of course, well Known that the metals copper, aluminium, 
and manganese are non-magnetic. It is, therefore, to say the 
least, surprising to find that combined in certain proportions they 
produce an alloy having. quite considerable magnetic properties. 
It may be first mentioned that no combination of copper with 
aluminium produces a magnetic alloy, the peculiar change noted, 
therefore, must be ascribed entirely to the presence of 1.etal man- 
ganese. But in manganese steel the manganese produces a pro- 
found change in the iron, converting it from its well-known 
magnetic to non-magnetic condition. 

As it was thought that perhaps the metal manganese under 
certain conditions might show some reversibility, as is the case 
with certain iron nickel alloys which, whilst being non-magnetic at 
ordinary temperatures, become magnetic at low temperatures—at 
~ 60 deg. to - 80 deg. Cent.—Sir James Dewar himself submitted the 
manganese metal I used in producing the alloy exhibited to the 
temperature of liquid air. No change was found to occur; the 
metal remained as non-magnetic as at ordinary temperatures, 
This, of course, under the same test, was found to be the case with 
the copper and aluminium used in my experiments, 

The alloy exhibited contains 60 per cent. copper, 25 to 27 per 
cent. manganese, and 12 per cent. of aluminium. The manganese 
metal used contained about 92 per cent. manganese, the rest being 
6 to 7 per cent. of silicon, -5 to 1 per cent. of carbon, and probably 
0-50 per cent. of iron. But Dr, Heusler has shown that with 





absolutely no iron present the magnetic qualities are exactly the 
same, 

Another very curious point is that whilst it mil8t be the man- 

ganese which confers the magnetic properties, the ‘ reversibility,” 
so to speak, is brought about by the aluminium. 
_ Dr. Heusler states that the magnetisability of the alloy will 
increase with an increased percentage of aluminium, the maximum 
for any stated percentage of the manganese being attained when 
the aluminium percentage amounts to roughly one-half of the per 
centage of manganese, or, in other words, when the alloy contains 
one atom of aluminium to one atom of manganese. 

Professor Hopkinson opened the discussion, and 
referred to the tests made by the late Dr. Hopkinson 
upon the magnetic properties of ferro-nickel alloys and of 
the alloys of iron and manganese. Experiments had also 
been carried out by Dr. Hopkinson relating to the pro. 
duction of magnetic alloys of manganese, but these had 
failed, although Mr. Hadfield had now succeeded in 
producing such a magnetic alloy of manganese and 
aluminium. 

Dr, Glazebrook asked whether the anomalous magnetic 
behaviour of the alloys described by the author was duc 
to cooling changes, and he would also like to know 
whether Mr. Hadfield had made any curves showing the 
critical phases through which these alloys passed during 
cooling. 

Mr. A. Siemens and Mr. Charles Parsons also asked 
questions, and Mr. Hadfield then replied on the whole of 
the discussion, emphasising the fact that these alloys had 
not been discovered by himself, but by a German Ph.)). 
named Heusler. 

The sixth and final paper taken at the Tuesday sitting 
of Section G. dealt with “ Low Temperature Research on 
the Mechanical Properties of Iron and its Alloys,” by Mr. 
Hadfield and Professor Dewar. 

This paper was only dealt with very briefly by the 
author, and covered work by himself and Sir Jame 
Dewar at the Royal Institution Laboratory. In order to 
gives some idea of the scope of the investigation, he stated 
that five hundred test bars had been prepared for thi: 
research, and that details of tifteen hundred tests mad 
upon the magnetic and other properties of these bars, at 
low temperatures, would be published later. The physical 
properties of iron change enormously at low tempera 
tures, and it was interesting to know that micro photo 
graphs did not reveal this change, thus supporting 
Professor Arnold's researches. As a generalisation of th: 
results obtained, he would state that the tenacity rises 
slightly, while ductility disappears with diminishing 
temperature, only one exception to this general law 
having been found. 

Dr. Glazebrook commented upon the very interesting 
nature of these investigations, and stated that a possible 
explanation of the results might be found, in alterations 
in the viscous resistance. of iron at low temperatures. 
Such alterations would account for the loss in ductility, 
while the tensile strength remained the same. 

On Tuesday afternoon two sectional lectures of a semi 
popular character were delivered—the one in the Engineer- 
ing Section by Professor H. L. Callenderupon “ Indicator 
Tests of a Small Petrol Motor,” and the other in the 
Chemical Section by Professor Sir James Dewar, upon 
“New Low Temperature Phenomena.” Each lecture 
was illustrated by experiments, and that by Professor 
Dewar attracted a crowded audience, which the large 
Lecture Theatre of the Chemical Institute was quite 
unable to accommodate. 
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Six papers were again placed on the agenda for 
Section G on Wednesday, the last day of the meeting of 
the Association, but only three of these were read by the 
authors, the remaining three being taken as read, and 
printed in the “ Proceedings.” 

The first paper for the day was by Messrs. H. Darwin 
and V. ©. Burton, and dealt with “ Side-slip in Motor 
Cars.” A very large audience gathered to hear this 
paper, doubtless attracted by the subject, and the fact 
that it was to be illustrated by experiments with a 
model car. 

The authors discussed the theory of side-slip in motor cars, and 
illustrated this by experiments with a model car, of toy dimensions, 
running down a sloping black-board. It was shown that locking of 
the hind wheels, by sudden application of the brake when going 
downhill, must inevitably produce mishaps. Discussing possible 
solutions for this difficulty, they stated that a probable cure would 
be obtained by applying driving power to the front wheel and by 
using the back wheels for steering. The drawbacks to back-wheel 
steering, against which much prejudice existed, did not, in their 
opinion, outweigh the very decided advantages as regarded the 
dangers of side-slip, Slip in back wheels was nearly always due to 
racing or locking, and it was, therefore, much less likely to occur 
when the driving and braking was not effected by this pair of 
wheels, It was true that the modern car was being built longer 
and longer for various reasons, and that this somewhat minimised 
the dangers of slip, since more time was allowed to a good. driver 
to stop it when it commen by means of the steering gear. 
If steering from the rear wheels were adopted, the cars could 
be the more easily controlled, even when short. Discussing 
other possible changes in the design-of motor cars with the 
idea of removing this danger, the authors stated that a six- 
wheel car with the driving wheels in the centre would be absolutely 
stable, but that the engineering difficulties in the construction of 
such a car would be greatly increased. Asa géneral conclusion of 
their investigations, they stated that driving from the rear wheels 
was objectionable, and that driving from the front wheels had 
much to recommend it. They pointed out, however, that if the 
driving, s eering, and braking were all effected from the front pair 
of wheels, all control over the motion of the car when the wheels 
were locked would be gone. 

Mr. Parsons opened the discussion, and commented on 
the importance of the paper, and upon some theoretical! 
aspects of side-slip, not referred to by the authors. 

Professor George Dawson asked whether side-slip 
accidents were not generally caused by the application of 
the brake while making a turn, and whether mishaps of 
this kind could not be avoided by taking corners without 
reducing speed? Professor Lupton, Mr. Griffiths, Major 
Darwin, Professor Fitzgerald, Professor Hopkinson, and 
Mr. Sennett, also joined in the discussion. The last 
speaker emphasised the great dangers of braking the 
front wheels of motor cars, and illustrated his remarks by 
diagrams of the effects produced on bicycle frames by the 
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«ame method of braking. With regard to steering from 
the rear wheels, he stated that it had been tried in U.S.A. 
and had failed. He himself believed in making all the 
wheels drivers, or, if that were impossible, driving from 
the front pair of wheels. Six-wheel cars had been built 
and tried over fifty years ago, and the mechanical difficulties 
of their construction were so great that this type could 
not be recommended. 

Professor Boys also joined in the discussion, and stated 
that he could not lend support to the idea of steering 
from the rear wheels. As to a cure for side-slip, he 
believed that if the mechanical difficulties of driving the 
car by the front wheels could be surmounted, that this 
would be the best solution of the problem. 

Mr. Darwin replied to the various points raised in the 
discussion. 

Mr. H. Darwin then described a new form of electric 
temperature alarm. This apparatus, when connected to 
« Callender platinum thermometer, will ring an electric 
bell when the temperature of the space in which the 
thermometer is placed rises above, or falls below, a fixed 
limit. The ringing of the bell is intermittent, but lasts 
for half a minute, and this intermittent ringing continues 
until the temperature is restored to that which is desired. 
There was no discussion on this paper. 

The third paper put down for reading on Wednesday 
was upon “The Electrical Conductivity of Certain 
\juminium Alloys as Affected by Exposure,” by Professor 
Ernest Wilson, of London. This paper, of which an 
abstract is printed below, was taken as read, and there 
was no discussion upon it. 

‘his paper deals with the effect upon electrical conductivity of 
exposing light aluminium alloys to London atmosphere. During 
three years’ exposure the copper aluminium alloys have gradually 
diminished total conductivity to a greater extent the greater the 
percentage of copper. The nickel-copper aluminium alloys, which 
show such remarkably inereased tensile strength as compared 
with good commercial aluminium, have during the last year con- 
siderably diminished total conductivity. On the other, hand, the 
manganese-copper aluminium alloys have suffered comparatively 
little diminution in total] conductivity, and one of them has com- 
paratively high tensile strength. It was thought that anexamination 
of the structure of these alloys by aid of micro-photography might 
throw some light on the great difference which exists between some 
cf their physical properties. For instance, a nickel-copper 
aluminium alloy has 1-6 times the tensile strength of ordinary 
commercial aluminium. Under a magnification of 800 diameters 
practically no structure could be discovered. Considering the 
remarkable crystalline structure exhibited by ordinary commercial 
aluminium near the surface of an ingot, when allowed to solidify 
at an ordinary rate, the want of structure in these alloys must be 
attributed to the process of drawing down. The inference is that 
the great difference which exists between their tensile strengths 
and other qualities is not due to variation in structure. The 
experiments in micro-photography have been carried out by aid of 
a portion of the Government grant voted to me by the Council of 
the Royal Society. 

Mr. J. Casey then read in extenso his paper entitled 
“The Proposed Barrage of the River Thames,” illustrat- 
ing his descriptions of this scheme by maps and 
diagrams. The following is the official abstract of this 
paper :— 

Any engineering scheme that offers a solution to the many 
problems involved in attempts to remove the inconveniences and 
difficulties attending the navigation of the river Thames, with a 
view to the proper control of the enormous volume of commerce 
flowing into and out of the Port of London, ha: claims on the 
attention of every individual concerned in the commercial 
prosperity of the kingdom. I propose to meet these difficulties by 
constructing across the river from Gravesend to Tilbury a dam or 
barrage similar to that across the Nile. The foundation of the 
dam would be in the chalk, of granite and mass concrete, and on 
top a roadway for carriage and ordinary road trattic; the dam 
would be provided with locks, four in number, each provided with 
internal gates in addition to the outer ones, in order that these 
locks may be worked in long or short lengths to suit the traffic. 
The lengths provided in this way will be 300ft., 500ft., 700ft., 
and 1000ft., and the widths from SOft. to 100ft., which will suit 
present and future steamships. It will be easy to lock the 
number of vessels passing up and down the river per day—which 
averages 220—but many of these are small craft; but the lock 
accommodation could lock three times the number if necessary, 
the great advantage to the shipping interest being that, instead 
of waiting tides at Gravesend, each vessel as she arrives can be 
locked in a few moments without delay. 

The lock will be worked by electricity generated and obtained 
from dynamos operated by the fall of water flowing over the dam, 
a pilot tower will be fixed from which the traffic will be worked and 
regulated, and locks, movable bridges, &c., controlled. 

\ system of signalling from the barrage to the upper reaches of 
the river will be employed to notify any heavy freshet coming 
down the river, so that the sluices may be regulated to maintain 
the required level in the river to the proposed depth of 30ft., as 
well as for securing the approaches to the locks, 

The dam will provide a fresh water basin to the Trinity bigh- 
water mark, and the present docks would be accessible at all hours 
of the day or night, irrespective of tides. The unsightly and foul- 
‘melling mud-banks now laid bare twice in the twenty-four hours 
would no longer disfigure the river ; a fresh-water lake forty miles 
long woul be available for boating and pleasure traffic—thus 
opening up a new source of recreation and physical exercise to the 
teeming millions of the metropolis—and provide a supply of water 
for the new Water Board without going to Wales at a cost of no 
less than 24 millions for any additional supply ; the extension of 
works on both banks of the river will afford facilities for employ- 
ment to our working population, and enable them to spread 
and so relieve the congestion of the ever-increasing East End 
population, 

In connection with the dam I prepose constructing a tunnel, 
which will be formed in the solid monolith as the work proceeds, 
ind connected with the existing railways in Essex and Kent, 
which will enable the military and naval authorities to utilise their 
hase of warlike stores at present in Woolwich, Sheerness, and 
“hatham, should the necessity arise for same, on our north-east 
a say nothing of the saving in time and expense from these 
hrcilities, 

‘The dam from a strategic point of view affords a valuable 
‘olution of the question of the Thames defence by effectually 
blocking the river, and prevents the approach of any “raiders,” 
submarine or otherwise ; and incidentally it provides a grand _har- 
hour for the fleet and a protection against invaders ; and, lastly, 
tt a cost of only four millions, as against thirty-seven. millions 
proposed, besides which must be set off prospective enormous 
outlay for water supply, reservoirs, and other matters which 
heeome unnecessary if this scheme is adopted. 

The discussion upon this paper was opened by Mr. 
Hawksley, Vice-president of the S2ction, who referred to 
the compensation and other difficulties which would be 
met with in any attempt to carry out the scheme. The 
cost would also be much larger than the sum named by 


the author, and the advantages to be gained by the 
supply of London with drinking water from the Thames 
were wholly imaginary, for the present state of public 
opinion would never sanction the use of water from such 
a source for drinking purposes. 

Sir Hanbury Brown continued the discussion, and 
pointed out that the question of silting would be one of 
the greatest difficulties in connection’ with the practical 
development of the scheme. This silting up would most 
probably occur, not above, but below the barrage. 

Mr. Lupton supported the scheme, and thought*that a 
Government inquiry ought certainly to be made into it. 
Two objections, however, which had not been mentioned 
deserved notice—one being that the ebb and flow of the 
tide would be lo3t in its effects upon the atmosphere of 
London ; and the second being, that the barge traffic on 
the river, at present carried on by the flow of the stream, 
would have to be undertaken by tug-boats. 

Several other speakers alluded to the cost of the dam, 
and to the probability that the increased value of river- 
side property would cover this capital outlay many times 
over. 

Mr. Alexander Siemens referred to the great tidal value 
of the Thames at present for transport purposes, aud to 
the great cost which would be necessitated if this were 
carried out by the aid of steam tugs. As to the 
suggested increase in the value of riverside wharves, 
owing to the construction of a barrdge, this was largely 
imaginary, for barges could at present be loaded, and 
unloaded, at every state of the tide. The only real 
advantages of the scheme would be those conferred upon 
the passenger and pleasure boat traffic on the Thames. 
He also referred to the difficulty of keeping the tidal 
estuary of the river open for traffic, and stated that, 
even at present, with a tidal ebb and flow at work, to 
move the mud and silt, dredging operations were con- 
tinually necessary in order to keep the channel open. 

Mr. Casey replied on the various points raised in the 
course of the discussion, and stated that expert and pro- 
fessional help was required in order to get the scheme 
properly considered. 

Papers 5 and 6, by Messrs. W. Cramp and Killingworth 
Hedges respectively, were taken as read, in the absence of 
their authors. These papers dealt with “Alternating 
Current Motors” and “ Lightning Effects,” and would 
have been more in place on Monday, the electrical 
engineers’ day. 

Mr. Hawksley, who had taken Mr. Parsons’ place as 
chairman, then proposed the usual vote of thanks to the 
authorities of the Cavendish Engineering Laboratory 
for the use of the building for the meetings of Section G, 
and the meeting was adjourned to Capetown, in August, 
1905. 

The final general meeting was held in the Senate 
House at 2.30, with Mr. Balfour, as President. in the 
chair. The chief features of the meeting were the large 
attendance, especially of ladies, and a speech by the 
President-elect, Professor George Darwin, in which he 
related some of his carly experiences in Cambridge as a 
scientific investigator. 


THE I{NTERNATIONAL EXHIBITION AT 
ST. LOUIS. 
(By our Special Commissioner.) 
XV.*—STEAM ENGINES, 
Tuer Brown Corliss Engine Company, of Corliss, U.S.A., 
exhibits a pair of handsome vertical cross-compound 
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Fig. 40-SECTION OF CORLISS CYLINDER 


condensing Corliss engines of medium size, 750 horse- 
power each. These are notable for the high speed at 
which they run—135 revolutions per minute. Other 








Corliss engines built by the same company; are run at as 
high as 150 revolutions, some of these having the vacuum 
dashpot as used on the St. Louis engines, while others 
have a special patented steam dashpot which gives a 
very quick and sharp cut-off when the valve is released. 
These St. Louis engines run very smoothly and quietly 
at speeds of 135 revolutions, and even higher. They have 
a range of cut-off of 0 to 3 stroke, and will run con- 
tinuously with 50 per cent. overload, or momentarily 








Fig. 41-CROSSHEAD 


with even 75 per cent. overload. The general dimensicns 
of the engines are as follows :— 
Brown's Corliss Engines. 


High-pressure cylinder 18in, by 36in. 


Low-pressure cylinder... ... ... ... 36in. by 36ir. 
Distance between cylinder centres ... 16ft. 4in, 
Height =e eee 
High-pressure steam pipe, diameter -. Gm. 
High-pressure exhaust pipe, diameter ... 7in. 

Receiver, diamieter ... ... ... .. ... 22M. 
Low-pressure steam pipe, diameter... ... 12in. 
Low-pressure exhaust pipe, diameter ... I4in. 
Fly-wheel, diameter ni rane Toasa aca 
Fly-wheel, weight... 36,0€0 Ib. 


Shaft, diameter ... ... . eb nae a 


The general design of this engine includes the usual 
A-shaped housings and slide castings bolted to a bed- 
plate and supporting the cylinders. The separate side- 
pipe construction used in larger engines of this class i; 
not employed here, but the steam and exhaust chambers 
are formed in the cylinder casting, as seen by the section 
in Fig. 40. Between the cylinders extends a horizontal 
receiver, without re-heater. The valves and ports, and 
the piston construction, are also shown in Fig. 40. 
The crossheads—Fig. 41—are steel castings of box- 
pattern, with Babbitted slippers turned to fit the bored 
slides. The Babbitt is dovetailed into the slippers, 
which are adjusted by means of screws and wedges. The 
piston-rod is screwed into the crosshead, and secured by 
a nut. 

The crosshead pins are of open-hearth steel, having 
taper fits in the crosshead, being ground to a perfect sur- 
face. They are slightly flattened on top and bottom. 
The connecting-rods have solid ends. slotted out for the 
brasses, which are of phosphor bronze ; those of the cross- 
head end are Babbitted. Ordinarily the adjusting wedges 
have a movement in the plane of the rod’s path, but in 
these engines the wedges wear laterally, as will be seen 
by the illustration, Fig. 42. This arrangement allows 
the boxes to have a bearing for their full length against 
the wedges. The adjustments are so arranged that the 
taking up of wear will leave a constant distance between 
the centres of the pins. 

The cylinders and valves are double-ported so as to 








Fig. 42—CONNECTING ROD BIG END 


give a quick opening for steam, at the same time giving 
less throw to the valve gear members, and so reducing 
their momentum. This arrangement is well adapted for 
the unusually high speed. The valve gear is very simple 
and direct, with a range of cut-off varying fiom 
0 to 3 stroke. Its. arrangement is shown in 
Fig. 43. The steam excentric rod A works an oscillating 
lever B, from which a rod C extends to the cylincer, 
being attached to the arm D on the lower steam valve. 
A coupling-rod E connects this with the arm on the uprer 
steam valve F. The exhaust excentric rod G a'so 
operates an oscillating lever H and rod J, but this rod is 





* No. XIV. appeared September 2nd. 





connected toa wrist plate K, from which extend skort 
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rods, Land L, to the arms on the exhaust valves, M 


and M. 
The view in Fig. 45 shows the Brown Company’s 


arrangement of Corliss releasing gear, but as applied to a | 
Here the steam rod E is attached to | 


horizontal engine. 
the arm F, formed on a sleeve journalled upon the valve 


inlet 


Steam 


f Receiver 
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Fig. 43-BROWN’'S CORLISS GEAR 

stem. This sleeve and arm are also integral with the 
bearing N for the shaft O, which carries the hook P and 
the trip lever Q. The drop lever or steam arm Ris keyed 
upon the valve stem, and has a hardened steel latch die 
engaging with a similar die on the hook P. To the drop 
lever is ‘attached the dashpot rod or drop rod S$. The 


Fig. 45—-RELEASING GEAR 


cam T rides loose on the valve stem, and is shifted by the 
governor rod U, which thus varies the point of engage- 
ment with the trip lever, and so varies the cut-off accord- 
ing to the load. The cut-off can be adjusted by hand by 
means of a lever on the upper gallery or platform. 
The operation of this release gear is as follows :—At the 
coynmencement of the stroke the hook P is engaged with 


| the edge of the drop lever R, as in the view. 


! 


The steam 
rod E moving to the left revolves the arm F around the | 
valve stem, carrying with it the bearing N with its shaft | 
and attachments, P and Q. The hook P thus carries the 
drop lever around, and as this is keyed to the valve stem, 
it turns the valve, admitting steam to the cylinder. At 


THE PUGET SOUND POWER COMPANY. 
No. II.* 

The jlume.—The route of the flume line lay along the 

southerly side of the river throughout. The country was 

very heavily timbered, the Washington fir here growing 
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the point of cut-off, the trip lever Q engages the cam T 
and is thrown back, taking the hook P with it, and so 
releasing the drop lever. This is at once pulled down by 
the dashpot rod 8, closing the valve. The hardened 
steel latch dies of the hook and drop lever have eight 
wearing surfaces, so that they can be shifted so as to last 
a long time. They have an adjustment by which the 
amount of lap of the dies can be varied while the engine 
is running. This eliminates the possibility of trouble 
from dies failing to engage or “ hook on,” and the neces- 
sity of stopping the eng:ne for adjustment. 

The governor—Fig. 44—is of the high-speed type, 
heavily weighted, and running~at 3800 revolutions 
per minute, so that it is both powerful and sensitive, and 
varies the cut-off to conform to slight variations in the 
load. The cut-off rod is the rod U in Fig. 43, attached to 
the release or “ knock-off” cam. In connection with the 
governor is a safety stop, held open by an arm carrying a 
roller which rides on the governor belt. Should this belt 
break, the arm would fall, and the governor would shift 
the cut-off rod to such a position as to entirely cut off the 


steam... The safety stop is entirely automatic, and | 
| requires no attention when starting cr stopping the | 
| engine. 








THE INSTITUTION OF CivIL ENGINEERS.—The Co.ncil of the 


Institution of Civil Engineers have, in addition to the medals and | 
prizes given for communications discussed at the meetings of the | 
Institution in the last session, made the following awards in respect | 


of a dealt with in 1903-1904 :—Telford Premiums to 
Arthur Hill, C.1.E., Bombay; F. A. Hurley, Cairo; E. M. De 
Burgh, Greystones ; H. H. Dare, M.E., Sydney, N.S.W.; William 


Marriott, Melton Constable ; T. G. Gribble, London ; W. H. Haigh, | 


Cardiff. For students’ papers the awards are :—A Miller Scholar- 
ship, tenable for three years, and the James Forrest Medal to 
C. W. L, Alexander, B.E., Birmingham ; Miller Prizes to J. M. 
Clark, M.A., B.Sc., Glasgow ; L. G. Crawford, Barrow-in-Furness ; 
V. H. Dickenson, B.Sc., Jesmond-on-Tyne; William Lawson, 
Newcastle-on-Tyne; C. G. Du Cane, B.A., Middlesbrough ; 
C. Gribble, York; J. E. Lister, Sheftield; J. M. Kennedy, 
London ; H. Middleton, Neweastle-on-Tyne; J. D. 
Handsworth. 


Morgan, | 
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Fig. 44—G2VEINCR 


300ft. high and 9ft. or 10ft. in diameter, and the ground 
itself was almost impassable from generations of dense 
underbrush. Excepting where the line ran through the 
rocky canyon of the river, with practically vertical 
sides, the general slope of the valley averaged 60 deg.. 
broken by deep narrow gulches or ravines. The pre- 
liminary line having been run through, the district wa- 
approximately contoured at 5ft. interval, and a paper 
location of the tlume line laid down on a grade of 7ft. to 
the mile. A belt of land was then cleared, extending some 
50ft. on each side of the centre line, which was then 
revised and finally located, with a maximum curvature of 
87ft.; this long radius—for flume work, be it understood- 

being adopted on account of the means of construction 
employed. 

These means were an innovation in work of this class, 
and consisted in laying a standard gauge line on top of 
the substructure as fast as completed, there being 
absolutely no other way to handle the enormous quantity 
of material reyuired within the time at the engineer's 
disposal. 

The normal substructure was three 12in. fir posts, rest- 
ing on cedar sills and mud sills, footings for which were 
| excavated in the hard pan of the hillside, and afterwards 
back filled. The posts were barked, and a heavy hewn 
cap of fir, 14ft. long, was fastened on top of them with 
24in. by 3in. drift bolts, which were not pointed, but 
driven in }}in. auger holes. When the posts were over 
10ft. in height they were cross-braced with 3in. by 12in. 
sawn stuff from the mills, being temporarily braced longi- 
tudinally and crosswise with round poles until the advent 
of the railway. All the round timber used was got on the 
route duting the clearing, all suitable sticks being reserved ; 
| and any deficiency was supplied from the adjoining seventy 
_ odd million feet which the company acquired with its land 
| and water rights. At the deep gullies, trestles up to 7Oft. 
| in height were used; and where the ground allowed it a 
| flat bench was cut out upon which the caps and sills rested 
| direct—the latter being buried. On the rock section 


an No, I. appeared September 2nd. 








Sept. 9, 1904 











THE ENGINEER 





251 








powder and dynamite were freely used, one whole 
“pinnacle” some 300ft. long and 80ft. high being blown 
off into the river 850ft. below, in preference to tunnelling. 
The accidents were very few, despite the fact that in many 
places men worked slung from 300ft. life lines, in srow, 
sales, and torrents of rain. 

’ The rails of the incline were extended to where the 
flume entered a cutting beside the reservoir, and as fast 
as’ substructure was completed the stringers were 
pushed out on dollies, to be followed by ties, rails, and 
fresh cars of material. The bents were set 16ft. apart in 
the clear, and six-fir stringers, 6in. by 12in. by 17ft., run 
across, the four outers being drifted to the caps, and on 
these an ordinary railway of 30 1b. rails on ties 2ft. apart 
was built, with guard rails on all sharp curves—and the 
straights were very few indeed. All rails were bent to 
curves next ahead of the completed track by a gang of 
men in a regular curving yard established beside the head 
of the incline, where they were loaded on work trains in 
proper order — first a car or two cars of stringers and 
sway braces, then ties, and then rails and fastenings. 
The train was then taken out by one of the “dinky” 
engines, which had no trouble on the easy grade of, say, 
1 in 755. The substructure was divided up into several 
sections ; each furnished daily reports of the number of 
bents erected, and was so organised that whenever the rail- 
head reached the end of one section, the next, which was 
being worked from both ends at once, was almost invariably 
ready for stringers. Track was laid night and day, and 
averaged 1000ft. daily, sometimes more, some delay being 
due to the single line, and the very natural caution of 
men working on high trestles, or narrow benches crowded 
with material, where a mis-step meant an 800ft. fall into 
the river. It was not easy to realise in the early days of 
climbing, at the ceaseless risk of one’s life, that in a little 
over two months’ working time 10 miles of flume trestle, 
erected to curve and grade, with a standard gauge railway 
on top of it, and trains running, would be an accom- 
plished fact, but that was done, and the first days of 
trails, over which a pack pony might, with luck, travel 
the 12 miles to headworks in one day, bringing 100 |b. of 
provisions on his back, were a thing of the past, and the 
black bears and coyotes found no more dead horses under 
the precipices. The line was constructed to within 
about two miles of headworks, the material for the boxes 
of the flame proper required for the last section being 
handled by horses, working without shoes on a tem- 
porary flooring obtained from the company’s sawiill 
No. 2, which was located, as shown on the map, close to 
the route, and in the middle of a splendid body of 
timber. 

The actual water-carrying portion of the flume, com- 
monly called in California—the region of flumes—* the 
boxes,” differed in many respects from the ordinary— 
notably so in that instead of being made upon curves as 
a series of 12ft. or 14ft. tangents—the usual lengths of a 
section or “ box ’’—both floor and sides were constructed 
to the true curves of the original railway. The line was, 
of course, taken up as fast as it delivered the timbers, &c., 
of the flume, which were taken out and distributed on 
temporary platforms or benches beside the trestle-work 
in the reverse of their order in the finished structure. 

The framing consisted of sills, posts, braces, and top- 
ties. The usual California flume, carrying quantities of 
water very small when compared to the 300 second-feet 
of the Puget Sound Power Company, is built with one 
sill to each pair of posts, these being seated in a lin. 
“dap” in the sill timber. In the present case double sills 
were used, the ports being housed between them and the 
three sticks bolted through and spiked. The sills were 
each 4in. by 8in. by 15ft., the posts being 6in. by 6in. 
by 9ft. 6in., braced at rather more than one-third of 
their height above sills by pieces of 4in. by 6in. set on 
the flat, which came down between the sills, and were 
bevelled at the top to fit the posts, these being given a 
sloped gain running from nothing to jin. deep where the 
braces butted against them. Posts and braces were 
secured with heavy wire spikes, boat spikes being used 
for braces and sills. . The top tie-beams were 6in. by 
bin. by 10ft., with a lin. gain where they rested on the 
posts, to which they were securely spiked; and also 
serve to carry a standard gauge track, the rails used in 
construction being placed on top as fast as they were 
taken up. A light car is run on this track for patrol 
and for convenience of handling repair materials. 

The floor of the flume is double, the under layer being 
of 2in, by 12in. stuff, in lengths up to 30ft., dressed on 
both edges and one side, the rough or “fuzzy” being 
uppermost. On this rests the inner floor of fin. by 12in. 
stuff, also dressed on both edges and one side, the rough 
being in this case laid downwards. The two “ fuzzy” 
faces make an excellent joint. The edges of both floors 
are carefully sawn to fit the curve of the side, the lower 
runs of this lining being put in before flooring. Along 
the junction there is a fillet of 24in. by 2}in. stuff, nailed 
to sides and bottom alternately, which holds in place a 
sin. wide strip of P. and B. waterproof building paper 
and ensures absolute tightness at this, the critical point 
ofa flume. The side lining was of tongued and grooved 
stuff, finishing 2}in. by 12in. in lengths up to 30ft. These 
planks sprang easily to the sharpest curves of 87ft. 
radius without unduly straining the framing. All planks, 
floors and sides, were laid so as to break joints every- 
where, and no continuous joint existed across the flume 
anywhere in its 54,000 odd feet of length. 

The finished interior dimensions are 5ft. by 8ft., with an 
ultimate capacity 8ft. by 8ft. At 4ft. deep the velocity of 
the water is just 9ft. per second, the high speed being 
made necessary by the large quantity to be carried. At 
the upper end, where leaving the intake canal, the flume 
is given a fall of 10ft. per mile for some 1000ft. to the 
first mud box, to ensure the movement of any gravel or 
other similar débris which may pass the rocks. There 
are several of these mud boxes along the line, formed by 
carrying the lining down to the ground between two or 
three bents, which gives a settling chamber about 12ft. 
deep. Each box has a gate at- its down-stream end for 





blowing out the accumulations, and provides also a 
by-wash. Aprons are built of rough timber at each by- 
wash, to lead overtlows clear of the bents; and the 
whole flume is divided into sections by wooden needle 
gates carried on light A frames,.set ahead of the mud 
boxes, so that in event of a break, the undamaged por- 
tions may be kept full. The last bywash close to the 
reservoir acts also as the waste weir, preventing the 
water from rising over its fixed level. 

The whole flume was water-tight to a remarkable degree, 
and was amply strong, with a generous margin for decay 
and deterioration. The deflections of a sample length 
erected at Reservoir Camp were unnoticeable. The 
bolts used to bind sills and posts are 15in. by j3in., 
with standard cast iron bridge washers, 3in diameter, and 
square nuts. Their use not only removed the common 
source of failure where the bottom, secured to the sills, 
sags away frora the sides, secured to the posts, but also 
makes renewals a simple matter. The usual life of a 
timber flume is taken at ten years, but it is expected that 
with the careful construction—the linings being just 
sufficiently thin to be water-soaked—and the absence of 
sun, combined with the wet climate, the present structure 
is good for at least fifteen years. 

Headworks.—The flume approaches the end of the 
concrete intake canal in cutting at a depth which brings 
the spillway level just above the ground, which is 
protected by an apron of rough timber forming a channel 
to the river below the dam. The intake expands from 
8ft. at its junction with the flume to 60ft. adjoining the 
dam, thus securing a low velocity through the racks, 
which are placed at right angles to the river, immediately 
at the mouth of the canal. These racks are of 3in. by }in. 
iron bars, spaced 4in. apart, and separated by cast iron 
washers or distance pieces; they rest against steel rails 
attached toan A frame of 8in. timbers, carrying a plat- 
form for ease of raking. Behind the racks is a similar 
series of frames arranged to support needles of 6in. by 2in. 
fir, forming an emergency gate. The actual entry to the 
flume is controlled by an automatic quadrant gate, hung 
from an axis carried by two heavy timbers set vertically 
in the concrete of the canal walls. These walls are of 
concrete composed of one part Portland cement to three 
of sand and five of gravel and stone. Heavy heart stones 
were liberally used in the work. The floor is of two 
thicknesses of sawn timber, a 6in. sheathing on an 8in. 
under floor; its point of junction with the river is pro- 
tected by a concrete wall carried well down, which at the 
down-stream end joins the near abutment of the dam, 
and at the up-stream is raised to the same height as the 
canal wall, and carried back into the high ground asa 
cut-off wall to protect the canal from flood. Side and 
under drains were also constructed to prevent any pos- 
sible accumulation of ground water under the floor, as 
this would have been otherwise confined by the walls, 
which extended some 10ft. lower to foundation, though 
the actual floor was carried by heavy sills sunk in the 
hard pan at the level of the bottom of the river. Water 
was taken care of during construction by 6in. centrifugal 
pumps run by a large donkey engine. The canal was 
built before the dam was attempted—though its abut- 
ments or wing walls of concrete were put in at the same 
time—and the river, which was then at its low-flow 
period, which occurs during the brief interval between the 
end of the summer heat and the beginning of the winter 
rains, was diverted bodily through it. The bed thus laid 
dry, a heavy cofferdam of whole trees anchored up 
stream by old wire ropes, and supporting sheeting 
reinforced by several thousand sand bags made of gunny 
sacks filled with clay and gravel, was got across. This 
coffer was very tight, and safely withstood the inevitable 
floods which came before their time. 

The dam, or more properly weir, is a simple A struc- 
ture which raised the water level 5ft. It is formed of 
12in. timbers 30ft. long, laid at 4ft. spaces in the bed, 
parallel with the stream and drifted in. The framing 
raised on these is of the same timbers, sloping equally 
from each end up to the crest level, supported on 12in. by 
12in. cross pieces and struts all heavily drifted together, 
sheathed with Sin. by 8in. timbers laid close, loaded with 
rock and gravel, and capped at the crest with jin. boiler 
iron pierced with weep holes. Heavy timbers supported 
on hewn sills sunk in the bed project 30ft. down stream, 
forming an apron. The crest line of the dam slopes from 
the far end towards the intake, so that the highest velocity 
and deepest flow occurs there, tending to keep the racks 
clear of boulders and trash. A rudder boom projects 
from the up-stream end of the canal, and diverts floating 
rubbish over the weir, the water velocity through the 
racks being very much less than that of the river current. 
All these works were carried on day and night, electric 
light being supplied by wires run from a generator driven 
by the mill engine at No. 2 sawmill. Drag scrapers 
brought from the works on the incline and power-house 
railway were used to take out the canal excavations. 
The dam as constructed presents no obstacle to the 
passage of floods, which pass over it with only the 
smallest ripple to show its existence. A core wall of 
concrete similar to that on the intake side is extended 
from the north abutment into high ground, its crest being 
lft. lower than the canal walls and abutments, so that in 
case of some unprecedented flood it may act as an 
increased spillway. A substantial log house has been 
built for the dam tender and flume patrolmen, and is 
connected by telephone with various points along the 
flume, as well as with the power station and the offices of 
the company in Tacoma. 

The reservoir. — The reservoir, into which the flume 
discharges, is situated on the high ground which forms 
the end of south side of the Puyallup Canyon, where 
an almost level tableland spreads out. As this ground 
slopes slightly back from the brow of the hill down which 
the pipe lines run, the reservoir is wholly in excavation at 
the rear or south side, the material removed being used 
to make the front bank and those on the east and west. 
The formation, is hard pan and boulders, forming a 
natural puddle in the banks, which are formed to water 





slopes of 3 to 1, with a thickness at top of 10ft., and outer 
slopes of 2 to 1, formed with a 5ft. berm half-way down. 
The depth of water is 20ft., and the banks are carried 5ft. 
above that elevation, which is the level of the adjoining by- 
washin the flume. Some 240,000 cubic yards were removed 
in all, any excess being “ spoiled” on the exterior slopes. 
The whole site was thickly covered with 200ft. fir and dense 
brush. The trees were cut down with dynamite, and 
burned up, the stumps being shot out in the same way 
later. The hard pan was broken up by large blasts— 
called coyotes—a large number of holes being sunk in a 
prepared face, sprung with dynamite, charged with 
powder, and simultaneously fired by a battery, the men 
retiring to “bomb-proofs” during the shots. The stuff 
was then loaded by steam shovel on small dump cars, 
which were hauled by locomotives on to trestles spanning 
the banks, where they were dumped from a considerable 
height, and the material worked up into puddle. Water 
for the use of the engines and works was also carried 
in small V-shaped tlumes made of two 12in. boards 
nailed together and carried in the intersection of two 
round poles set as a wide-angled X, with the intersection 
near their upper ends instead of at the middle, from a 
never failing spring, which wag also used for the water 
supply of Reservoir Camp. The present reservoir holds 
some seven millions cubic feet, and can be extended and 
deepened as required. 

With a view to such subsequent deepening, the floor 
of the basin in front of the gate-wall situated inside the 
reservoir is set 5ft. below the general floor level, and 
into this basin or sump the flume discharges direct when 
the reservoir is empty, thus permitting any work on the 
latter to take place without shutting down the plant. 

The gate wall is a simple wall of concrete provided 
with short battering end walls and intermediate walls, 
which divide its length into compartments, each of which 
carries the mouths of two pipe lines, and are also used 
to support the I beams against which the racks lean, and 
the operating platform for the sluice gates. Each gate is 
6ft. in diameter, to close a 6ft. bell-mouth, end is pro- 
vided with ball bearing hoisting stands, at present 
hand-operated, but designed for future equipment with 
electric motors operated by push-buttons from the 
switchboard of the power-house below. Fear of these 
gates are at present installed, each controlling one pipe 
line to one main unit; and there is also a 24in. gate con- 
trolling the independent 18in. pipe line to the exciter 
units. Al] the gates are of steel and cast iron, made by 
the Coffin Valve Company, of Boston, Massachusetts, 
whence they were shipped across the continent. The 
gate-wall is built for eight main pipe lines, and the 
entrance tapers or bell-mouths of all are installed, four 
being temporarily bulkheaded up. The tapers are 6ft. in 
diameter next the gates, where they are fitted with an 
angle-iron ring, and reduce to 4ft. in a length of 12ft. 
Eighteen-inch air inlet pipes are attached to cast iron 
saddles on the taper length, and these pipes are carried up 
above high-water level in the thickness of the concrete to 
openings in the face of the front wall. Their use, of 
course, is to prevent collapse of the pipes, should they be 
at any time emptied. Each taper is secured by a lead 
joint to a 48in. wood stave pipe line of California red- 
wood, which extends under the embankment to the head 
of the steel pipes, being protected by concrete covering. 
Leakage is avoided by careful puddling, and by several 
concrete cut-off walls surrounding all the pipes. A sump 
is provided in the basin in front of the gate wall, drained 
by a 12in. cast iron pipe, carried in a deep trench under 
the bank to a safe point of discharge, where its gate valve 
is placed. The racks in front of the gates are of the same 
type as those at the head works, and grooves are formed 
in the sides of their supporting walls, so that any pipe or 
pipes can be shut off by stop planks for gate repairs, &c. 
A timber gangway leads from the adjoining embankment 
to the operating platform, whence the racks can be raked 
or hoisted out when necessary. Most of the rubbish is 
removed by the mud-boxes in the flume, and the im- 
palpable glacial sediment remaining in the water, which is 
not deposited in the reservoir, has no gritty particles 
which could injure either pipe lines or wheel buckets. 

Pipe lines.—The present installation consists of four 
main and one exciter pipe line. Each unit has an inde- 
pendent pipe, and these are tapered, ranging from 4ft. 
inside diameter at the top to 36in. at the bottom. The 
several diameters employed are 48in., 45in., 42in., 39in., 
and 36in., the exciter line being 18in. throughout. The 
large pipes are put together with double buttstraps, 
double-riveted in the upper sections, and triple-riveted 
in the lower, where the metal is jin. in thickness. All 
plates are bevelled and caulked inside and out, and all 
holes were punched small and drilled out to size, very 
rigid inspection being carried on throughout the whole 
time of plate manufacture and of building the pipes in 
the shops. Pipe was shipped in the works in 12ift. 
sections, and pneumatic riveters used in the field erectiou. 
At the top each pipe has a large steel manhole, and at 
the bottom connects by a stock dana to the cast steel 
Y pipes, each branch of which leads to the corresponding 
wheel of the unit. At the bottom, immediately outside 
the rear wall of the station, all the pipes are inter- 
connected by a system of cross headers provided with 
gates, so that accident to any one line shall not entail 
the shut-down of its proper unit. 

The lines are slightly over 1700ft. in length, and the 
average grade upon which they are laid is 45 deg. The 
surface was graded down toa level across, except near 
the lower end, where each pipe runs in its individual 
trench, and all bends, vertical and horizontal, were 
formed to the large radius of 42ft. The reducers between 
sections of different diameters are formed from a full sheet, 
60in. long, and at these points, in addition to six others, 
the lines are anchored. The regular anchorage is a 
heavy concrete wall carried across the four lines of pipe, 
and set at a slight angle to their axis, so as to divert the 
surface water running down the hill. The walls are 
founded on the hard pan, or on outcrops of rock, and rise 
a few inches above the upper surfaces of the pipes. At 
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each wall each pipe carries several collars of 6in. by 6in. 
angle iron riveted on, which are bedded in and sur- 
rounded by the concrete. At the extreme lower end each 
pipe line enters the power-house by an independent 
trench cut in the rock, each trench being filled in solid 
with concrete to the levels of the various floors of the 
building, and thus forming an immovable anchorage 
some 60ft. long by 6ft. wide to resist the downward 
thrust of the line. The pipe contract called for about 
1000 tons of steel, and was secured by the Risdon Iron and 
Locomotive Works of San Francisco, who also undertook 
the laying, the power company doing all grading, 
anchoring, and back-filling. Pipe was brought by railway 
direci to the lower end, and by the cable incline to the 
upper, whence the lighter sections were lowered to place. 
The remainder was hauled up on a skid road, and rolled 
across tothe several trenches. The tapering section was 
decided upon as the economical balance between first 
cost and market value of the decrease of power due to 
the slightly increased loss of head following the higher 
velocity. 

Wheels.—The wheels are of the “ impulse and re- 
action ”’—commonly called the Pelton—type. They are 
16ft. diameter, the discs being steel castings. There are 
two wheels to each unit, one being overhung on each end 
of the shaft, the rotor being mounted between them. 
The shafts are hollow nickel steel, 20in. diameter in the 
field spider fit and 14in. in the journals. Water is 
delivered on each wheel by a Tin. deflecting nozzle 
hydraulically balanced, and operated by a Lombard type 
L governor working under an independent water supply 
with a head of 500ft. The nozzles are also fitted with a 
needle-point, which slowly closes or rapidly opens the 
tip after deflection, to prevent waste of water. At 
present the needle of one nozzle is operated by a device 
designed by the Pelton Company, consisting essentially 
of two small impulse wheels, and that of another by a 
hydraulic cylinder designed by the Lombard Company, 
and comparative tests of both devices are in progress. 
Means for operating the needles by hand are also 
provided. 

The buckets are of the standard Pelton type, of cast 
steel, secured to the rims of the discs by lugs and turned 
bolts. They are accurately ground and polished, and 
coated on the wearing faces with an india-rubber paint 
which has been found to give excellent results in resisting 
the action of sand or cther cutting particles. A 24in. 
gate valve is placed behind each nozzle, operated by 
slow motion worm gear. The wheels are guaranteed to 
give an efficiency of 80 per cent. when working together 
at fullload. Each pair drives one 3300-kilowatt genera- 
tor, and is capable of developing 7500 actual horse- 
power at 225 revolutions per minute. They form the 
largest and most powerful direct-connected units of their 
kind ever constructed. All the bearings are water- 
cooled, and fed with oil under pressure, and in each is a 
thermometer, which indicates on the switchboard any 
rise in temperature. The governors are also worked 
from the main switchboard, whence they may be stopped, 
or started, or varied in speed. 

The spent water discharges through concrete tail-races, 
lined with plank through the front wall of the station, 
where it enters timber races leading to the river. In 
these are placed baffles to receive the stream from the 
nozzles when deflecting, designed on the principle of the 
wheel buckets, to take the issuing jet without shock at a 
velocity of some 180ft. per second. The jet strikes the 
cup-shaped portion of the baffle, follows its curves round, 
and is finally discharged upon itself practically dead. 

The wheel installation, which comprises four main and 
two exciter units, was supplied and erected by the Pelton 
Water Wheel Company, of San Francisco, who also placed 
the rotors on the shafts, for which purpose a 200-ton jack 
was used. 

Power-house.—The power-house is a plain, substantial 
building of concrete and brick, with steel roof trusses and 
galvanised iron covering laid on two thicknesses of boards. 
Its present dimensions are some 200ft. by 90ft., one wall 
being temporarily closed by a sheet steel bulkhead until 
the final enlargement is undertaken. A 50-ton electric 
travelling crane spans the generator-room. Current is 
generated at 2300 volts pressure, and is raised by a bank 
of transformers, three to each machine, to 50,000 volts, 
at which it is transmitted to the sub-stations in Tacoma 
and Seattle. Cell construction is used throughout, all 
high-tension wires being run in separate brick conduits. 
The transformers stand in rooms excavated in the rock, 
and are curtained off by steel fire-proof rolling shutters. 
A track runs through the generator-room in front of them, 
so that each, when wheeled out, can be handled by the 
crane. They are oil and water-cooled. The whole 
electrical equipment, including the high-tension oil 
switches, was supplied by the General Electric Company, 
of Schenectady, New York. 

Active work on this enterprise, which included roads, 
railways, inclines, reservoir, flume and dam construction, 
camp buildings, water supply and sewerage, and all the 
incidental works of a great job done in a hurry, was 
commenced in February, 1903, and current was supplied 
from the first machine in May, 1904. 








THE INSTITUTION OF MINING ENGINEERS.—The fifteenth 
aunual general meeting of the members of the Institution of 
Mining Engineers will be held at Birmingham, on Wednesday, 
September 14th, 1904, at 11 a.m., in the Examination Hall, 
University, Birmingham, by permission of the authorities, 
Arrangements have been made for excursions and visits to 
collieries and works on September 14th, 15th and 16th. The 
following papers will be read, or taken as read :—(1) ‘‘ The Mining 
Department of the University of Birmingham,” by Professor 
R, A. S, Redmayne. (2) ‘Coal-mining in Asturias, by Professor 
Henry Louis. (3) ‘‘The Problem of Gob-fires,” by Mr. George 
Farmer, (4) ‘‘An Improved Apparatus for Laying the Dust in 
Coal-mines,” by Mr. J. Creswell Roscamp. (5) ‘A Note on the 
Bongal Coal-fields and some Methods of Pillar-working in Bengal, 
India,” by Mr. Geo, A, Stonier, A.R.S.M., F.G.S. (6) ‘Mine- 
surveying Instruments.—Part II,” by Mr. Dunbar D. Scott. (7) 
‘‘The Problem of Dynamic Balance,” by Mr. E. H. Roberton. 
(8) ‘General Notes on the Principal Gold-mining Districts and 
Mines of Western Australia,” by Mr. W. T. Saunders, 


LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions 0) our 
correspondents, 


AIR PUMPs. 

Srr,—Having read with interest the leading article in the 
current number of THE ENGINEER relative to engine failures, I 
observe that you state: —‘‘If combination condensers are to be 
used, the air pumps being worked directly from the main engine, 
the utmost care should be taken to make all the parts accessible 
for observation and repair.” 

As JT have spent a number of years in studying air pumps, con- 
densers, Xc., | take the liberty of enclosing you herewith a design 
for a combined air pump, condenser, and foot-box, which has been 
patented by me, and which will, I think, give a satisfactory answer 
to your suggestion. 

I enclose you sectional drawing, which will enable its action to 
be thoroughly understood. 

In designing this pump I have endeavoured to meet a long-felt 
want in jet condensing and other evaporating plants, where 4 high 
vacuum is required, and a large volume of water has to be dealt 
with. I have aimed to attain the following results :— 

(1) Simplicity in construction ; (2) accessibility to all parts ; 
(3) fewness of working parts ; (4) easy of inspection ; (5) efficiency. 

The particulars given below, and the sectional drawing here- 
with, will at once explain the principle on which the pump is 
worked :— 

(a) Condenser; (+) exhaust pipe receiving steam from the 
engine ; (c) injection pipe ; (d) guides formed on the bottom por- 
tion of the condenser for the purpose of guiding the air pump 
bucket ; (e) air pump bucket ; (/) air pump barrel ; (7) openings 
forming the water passages which surround the air pump barrel ; 
(h) hot well or discharge box ; (7) snugs inside the discharge box, 














BENN’S AIR PUMP 


which forms the dovetails for supporting the cast iron guards 
which hold the india-rubber valves ; (j ) dovetails which carry the 
cast iron guards; (/) cast iron guards; (/) india-rubber valves ; 
(m) small round cast iron studs formed on the outer side of the 
air pump barrel for supporting the india-rubber valves ; (n) dis- 
charge pipe ; (0) cast iron cover plate placed over the top of hot- 
well to prevent the water from splashing when the engine is dis- 
charging large quantities of air. These may easily be removed 
by hand ; (~) pump rod—chiefly made of bronze-—working in cast 
iron stuffing-box ; (7) cast iron stuffing-box. 

In the sectional drawing the bucket, is shown on the upper por- 
tion of its stroke, and in which position the water contained in the 
condenser immediately drops—by its own gravity—direct into the 
foot-box, there to be discharged on the downstroke of the bucket, 
through the openings. The cast iron guards marked / are 
secured in position by their own weight into the dovetails j;; 
thus no bolts, keys, or cotters are required for fastening them in 
their respective places. They may easily be removed and replaced 
in the course of a few minutes. The india-rubber valves and 
guards are circular in form, and may be in four or more sections, 
as necessitated by the size of the pump. 

It will be observed from the drawing that only one set of valves 
are required, and these may be inspected at any time whilst the 
pump Is at work. 

A pump of this kind, 12in. diameter, 8in. stroke, running at 
134 strokes per minute, placed at a height of 720ft. above the sea 
level, with the heat of the engine-room at 72 deg., and which has 
been running for some considerable time, has given the following 
results, viz. :— 

(1) Vacuum as per mercury gauge, 28-8in.; (2) condensed water 
from air pump, 87 deg.; (3) barometer registering, 29-2in. 

Sykes BENN, M.I1.M.E. 

Beech House, Haslingden, near Manchester, 

August 30th. 


PELTON WHEELS. 


Sir,—‘* W. H. T.,” by his letter in your issue of September 2nd, 
appears to have overlooked the fact that the wheel is moving, and 
that therefore the stream discharged from the buckets cannot have 
a velocity equal to the spouting velocity of the nozzle jet. 

The backward or negative velocity of the discharge stream is due 
to the ‘‘relative” velocity between the jet and the bucket, i.¢., to 
their difference, 

Thus, suppose the velocity of the jet to be 100ft. per second, and 
the bucket velocity to be 50ft. per second, then the ‘‘ relative” 
velocity between jet and bucket is 50ft. per second, and the water 
will be discharged backwards at this velocity relative to the 
bucket. 

But, since the bucket is continuously moving forward, any 
individual particle discharged from the bucket in a negative 
direction is left behind by the bucket, which is travelling at equal 
velocity in a positive direction, and consequently there is no move- 
ment of the particle in space. In other words, the particle has no 
“absolute” velocity, 7.¢., relative to the earth or other fixed 


point, 

I think both ‘‘W. H. T.” and Mr. Dawson have confused 
relative with absolute velocities. To make the distinction clear— 
suppose a train to be travelling at 60 miles per hour, and another 
train on a parallel line to be travelling at 59 miles per hour in the 
same direction, then a passenger by the former train has an 
absolute velocity of 60 miles per hour, but of only 1 mile per hour 





relative to the latter train. 





Lastly, a Pelton wheel is in no way limited to 75 per cent. 
efficiency theoretically, as Mr. Dawson seems to suppose, 
Gro. T, Parpor, 
Segovia, Angmering, September 3rd. 


Sir,—In reply to your correspondent ‘‘W. H. T.,” an elastic 
ball moving at 20 miles an hour striking the back of a train moving 
at 10 miles an hour would fall down perpendicularly on the rails. 
If it moved at 15 miles an hour it would in falling pursue the train, 
If it moved at 25 miles it would recoil to the rear. 

What takes place in the cup of a Pelton wheel is usually 
smothered in mathematical formula. The facts are, however, 
really very simple. The action is two-fold. The thrust on the 
bucket is due in the first place to the direct impact of the water, 
and in the second to the recoil of the water. Each cup is, in fact, 
at once an impulse and a reaction wheel. Experiment has shown 
that if the direct impact on a flat plate is represented by a force 1, 
the recoil taking place at right angles ‘to the plate, and so having 
no driving effort, the force wil! be between 2 and 3 if the 
curve of the cup is of the right shape to secure the true recoil 
action. The sum of the two efforts is :— 


P=F4+F=2W2=4rar 
g 29 
Where W = weight of water, F force, and P dynamic pressure. 
Such of your readers as seek further information should consult 
Professor Merriman’s ‘‘ Treatise on Hydraulics,” published last 
year by Chapman and Hall. A. VANE 
September 6th. 


WATER-TUBE BOILERS AND REDUCING VALVES. 


Sir,—We are about to augment our steam power. We put 
down a new compound engine about two years ago, indicating 500 
horse-power, and supplied with steam at 110 lb, by two Lancashire 
boilers. The engine is running more slowly than is necessary. 
We propose to put in another 250 hors2-power boiler, to increase 
the diameter of the second motion rope pulley, and run the engine 
at about 50 per cent. more revolutions, About this there is no 
difficulty. 

We have been making inquiries about boilers, and are strongly 
advised to put in a water-tube boiler, working at 200 lb., and to 
use a reducing valve, so that the steam may be delivered at 110 lb. 
in the valvechest. The engine will not stand any higher pressure. 
At all events, we do not intend to run any risks, 

Now, it seems to us that the reducing valve must mean a loss of 
efficiency, Atleast, we understand that much power will be wasted 
in friction in the reducing valve. On the other hand, we are told 
that we shall gain in economy, the steam being superheated. 

We trouble you with this letter in the hope that readers who 
have had practical experience with reducing valves will give us the 
benefit of that experience. It is not necessary to mention any 
particular make, 

We may say that we have consulted more than one authority, 
but we could get no definite information founded on fact, and, so 
far, we are disposed to stick to the Lancashire boiler. Curiously 
enough the agents for water-tube boilers, and, we may add, re- 
ducing valves, are apparently unable to give us any trustworthy 
figures. We cannot think that this ignorance is universal. 

The reducing valve would, in our case, be placed in the engine- 
room quite close to the main stop valve. The boilers and engine 
are not more than 20ft. apart. 


September 6th. MILLOWNERS, 


TURBINE EFFICIENCY. 


Sir,—Professor R. H. Smith, in his reply to ‘‘ Student,” in your 
current issue, explains that the energy lost by friction in a Parsons 
turbine is presumably converted into heat, of which part is radiated 
away from the turbine, and the other part goes to heat the 
steam. ; 

I hardly think that this reply will go far enough to satisfy 
‘* Student ” or any one else who is puzzled on the subject, and who 
will naturally want to know what value is got from the heat which 
is returned to the steam. 

I refrained from replying to ‘‘Student,” as his query was 
addressed to Professor Smith, and I have no doubt that, if the 
Professor will supplement his last letter, he will be able to explain 
the matter better than I can. R. M. NEILSON, 

30, Cross-street, Manchester, September 3rd. 








ABERFELDY Ropeway,—In the description of this ropeway, 
erected by John M. Henderson, of Aberdeen, in our last issue, 
we stated that it was both the first in Scotland and the largest in 
the British Isles, We have since been informed that this state- 
ment is incorrect, Some six years ago a ropeway was put up at a 
brickworks near Airdrie, by Messrs, Allan Whyte and Co., and 
another has been working at Dalbeattie since 1902. The latter 
was built by Ropeways Limited, and has a capacity of 250 tons 
per day. The same firm has also had working since September, 
1901, a line erected for the Cork, Bandon, and South Coast Rail- 
way Company at Ballinhassig, Co, Cork. It is 3} miles long, and 
has a capacity of 150 tons per day. These two cases plainly 
anticipate the Aberfeldy line, both in date and size. 

DvTyY-FREE ALCOHOL FOR INDUSTRIAL PtcRPoses.—The Chan- 
cellor of the Exchequer has appointed the following gentlemen to 
serve as members of a committee to inquire into the use of duty- 
free alcohol for industrial purposes :—Sir Henry Primrose, K.C.B.., 
C.S.1., chairman; Professor Sir William Crookes, F.R.S.; Sir 
W. H. Holland ; the Hon. J. Scott Montagu; Lothian DP. 
Nicholson; Dr. W. Somerville; Dr. T. E. Thorpe, (©.B., 
F.R.S.; Thomas Tyrer. The terms of reference are :—‘ To 
inquire into the existing facilities for the use, without payment of 
duty, of spirits in arts and manufactures, and, in particular, into 
the operation of Section 8 of the Finance Act, 1902; and to report 
whether the powers conferred upon the Commissioners of Inland 
Revenue by this section permit of adequate facilities being given 
for the use of spirits in manufactures, and in the production of 
motive power, or whether further facilities are required ; and, if 
it should appear to the committee that the present facilities are 
inadequate, to advise what further measures could be adopted 
without prejudice to the safety of the revenue derived from spirits, 
and with due regard to the interests of the producers of spirits in 
the United Kingdom.” 

E¥FLORESCENCE ON CONCRETE.—The leaching out of certain lime 
compounds and their deposition on the surfaces of concrete work 
are quite frequently the cause of the uneven colour of such surfaces. 
In relation to this source of discoloration Mr. Clifford Richardson, 
director of the New York Testing Laboratory, says :—‘‘ It is 
primarily due to variations in the amount of water in the mortar 
of which the cement is composed. It will be readily understood 
that where any excess of waiter is used segregation of the coarse and 
fine particles will take place with a resulting difference in colour. 
The amount of water in a concrete, the face of which is to be 
exposed, should be neither too small nor too large, but such a 
concrete should certainly not be dry, or the exposed face will 
be honeycombed. . . . Where the greatest care is used as to 
the amount of water added to the mortar and to prevent its loss, 
and where separation of the mortar from the broken stone is care- 
fully avoided in depositing the concrete and in ramming it, the ex- 
posed surface after the removal of the moulds is fairly uniform in 
colour. . A more uniform colour will always be obtained 
where some puzzolanic material is ground in with the cement, such 
as slag or trass. Exactness in the amount of water used in the 
concrete, and the addition of some substance containing silica in 
an active form are the two steps to be taken to prodnce a con- 
crete surface of uniform colour.” 
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RAILWAY MATTERS. 


A ramtway is being surveyed between Ben-Zireg and 
Kenadza, giving access to El Guir and the Tafilalet, in the extreme 
South of Algeria. 


Tue amount at the present time paid by the Great 
Western Company for rates and taxes represents practically 2 per 
cont, on the ordinary stock, 


A TELEGRAM from St. Petersburg announces that the 
|.sing of the rails for the last section of the Orenburg-Tashkend 
juilway will soon be completed. 


SancTION has been given to the Bengal-Nagpur Rail- 
way obtaining sixty new engines, Half of them are to be goods 
engines, says an Indian contemporary. 


A tramway to the summit of the Aiguille de Goiter, 
from the railway stations of Dufayet and Saint-Gervais, in the 
Haute-Savoie, is declared to be of public utility. 


Tue power consumption of the Glasgow tramways per 
car mile is now about 1030 watt-hours, There are about seventy 
miles of double track, serving a population of over 750,000, 


Tue Board of Trade have recently confirmed the 
Axminster and Lyme Regis Light Railway—Further Capital 
Powers—Order, 1904, amending the Axminster and Lyme Regis 
Light Railway Order, 1899. 


4 rEporT by H.H. Consul at Antananarivo states 
that it is expected that the first hundred kilometres of the railway 
from the east coast of Madagascar to the capital will be opened to 
traffic on November Ist, 1904, 


Ar the next half-yearly meeting of the Grand Trunk 
Railway, to be held in London, a resolution will be submitted, 
authorising the company to acquire the property and assets of the 
Canadian Atlantic Railway, and also authorising application to Par- 
liament for the necessary sanction, 


THE announcement is made that the Illinois Central 
Railway Company has finished its second track between Memphis 
and Fulton, Ky., 122 miles, This work was begun two years ago, 
and by its completion the company now has 475 miles of double 
track between Memphis and Chicago, The entire line is laid with 
85 Ib. rails. 


Tue directors of the Southport and Cheshire lines 
extension, in their half-yearly report, state that the gross receipts, 
including amount payable by the,ancashire and Yorkshire Rail- 
way Company for the year ending June 30th, 1904, in respect of 
their guarantee, were £8794, compared with £8547 for the six 
months ending June 30th, 1903, showing an increase of £246. 


Tue half-yearly report of the Glasgow and South- 
Western Railway Company states that the amount expended on 
capital account during the half-year was £196,695, making the total 
capital £18,553,986. Resolutions will be submitted at the extra- 
ordinary meeting to be held on the termination of the business of 
the ordinary meeting to authorise the creation of additional capital 
under the powers of the Glasgow and South-Western Railway Act, 
1900, 


THE German Society of Mechanical Engineers offers 
a prize of 6000 marks for a treatise on locomotive construction 
embracing the theoretical discussion of its fundamental principles. 
Its announcement says that in spite of the many treatises on the 
locomotive, there is still lacking an exhaustive theoretical discus- 
~ion of the thermal, mechanical, and geometrical principles involved, 
such as may serve as a guide in designing engines for special 
purposes, 


At the end of last year there were 647 miles of 
electrical street railways in Canada, of which 455 miles were single 
track and 192 miles double track. The aggregate mileage at the 
end of 1900 was 555 miles, so that the last three years have 
witnessed an increase of some 16 to 17 per cent. The distance run 
last year totalled 39,721,153 miles, against 36,711,130 in 1902, and 
44,547,975 in 1901, the passengers numbering 167,703,958, 
145,609,993, and 132,885,258 respectively. 


Ow an extensive site near the main line to the north, 
the North-Eastern Railway Company is now completing, at Croft 
Junction, about three-quarters of a mile to the south of Darlington, 
a large central permanent way stores for the accommodation of the 
material required by the engineering branch of the central division 
of the system. Six loading banks, four of which are about 720ft. 
in length and the remaining two about 580ft., have been con- 
structed for dealing expeditiously with the various classes of 
material, 


Ir is reported that the financial difficulties in connec- 
tion with the scheme to lay a tramway track across the Ribble 
estuary near Lytham, and connect Southport, Lytham, St. Annes, 
Blackpool, and Fleetwood by tramway, have been overcome. Sir 
Hiram Maxim is the chief supporter of the scheme, and the firm 
of Vickers, Sons and Maxim are to construct the transporter 
bridge over the trained channel of the Ribble. Tenders have been 
——o there is a prospect of an early start being made with 
the work, 


A bDESPATCH has been received by the Board of Trade 
from his Majesty's Consul-General at Christiania stating that the 
Norwegian State Railway authorities invite tenders, to be received 
not later than 3 p.m. on September 23rd, for the supply of about 
150 tons of steel rails, with accompanying fish-plates. Such 
further particulars as can be obtained will be forwarded by his 
Majesty's Consul-General in due course. Apart from the usual 
Customs duties, a preference of from 10 to 15 per cent. is given to 
native tenderers, 


Tue traffic receipts of the Glasgow and South-Western 
Railway for the half-year show a decrease of £2113 in the coach- 
ing, £6828 in the goods, £734 in the live stock, and £861 in the 
mineral receipts. The aggregate decrease, as compared with the 
corresponding half of the previous year, was £10,536. The total 
receipts were £882,440, and the total expenses £514,308: After 
providing for the dividends on the preference stocks and shares of 
the company, which amount to £118,866, there remains a balance 
of £128,869, out of which the directors recommend a dividend at 
the rate of 4 per cent. per annum on the ordinary stock of the 
company, being at the rate of 24 per cent. per annum to the 
holders of preferred ordinary stock, and 14 per cent. per annum tothe 
a deferred ordinary stock, and leaving £6911 to be carried 
forward, 


Tue half-yearly report of the Caledonian Railway 
Company states that the balance available for dividend for the 
half-year to July 31st last is £696,110. After payment of 
dividends on the preference stocks amounting to £337,735, there 
remains £358,374. The directors recommend a dividend on the 
ordinary stock at the rate of 3} per cent. per annum, absorbing 
£346,123, and leaving to the credit of the next half-year £12,251. 
"he traffic receipts for the half-year amounted on the railway to 
£2,024,312, a decrease on the corresponding half-year of £15,451, 
ind on the canal to £60,567, an increase of £930, making a net 
increase of £14,521, The working expenses of the railway were 
£1,092,554, or at the rate of £53 19s, 5d. per cent. of receipts com- 
pared with £1,130,137, or £55 8s. per cent. Excluding the trains 
run for other companies, the earnings per train mile of the passen- 
ver traffic were 44-79d. compared with 45-62d. for the correspond- 
ing yeriod of last year, and the merchandise and mineral traffic 
receipts per train mile were 89-44d. compared with 87-38d, 


NOTES AND MEMORANDA. 


Tue 6in. cannon constructed for the United States 
Government weighs 20,000 lb,, and is 26ft. in length. 


An 8ft. steel chimney, 230ft. in height, has just been 
completed and will be erected in Mexico. This will be the highest 
steel chimney in America, 


Spain produced 175,109 tons of lead in 1908, exceeding 
the output of all other countries except the United States. Mexico 
is the third largest producer, and Australia comes fourth in order, 


Tae cable which the United States steamship Burnside 
has been laying from Sitka, Alaska, south, is completed to within 
150 miles of Cape Flattery. The Burnside returned to Seattle 
de 15th for 390 miles more of cable, enough to complete the 
ine, . 


AccorDING to a Board of Trade report recently issued, 
the total quantity of coal brought within a radius of 15 miles of 
Charing Cross by railway, canal, and sea last year was 15,087,787 
tons, aguinst 15,447,474 tons in 1902; rather more than half this 
quantity was brought by sea. 


AspesTos is the leading mineral product of Quebec, the 
value of the annual output exceeding that of any other substance 
mined in the province. In 1903 the total production of asbestos 
was 39,167 short tons, valued at £186,052. ‘There were seven com- 
panies in operation, employing 1300 men, and paying £82,400 in 
wages, 

On y 14,995,272 acres, or 15°7 per cent. of the whole 
area of Japan, exclusive of Formosa, consists of arable land, and 
55 per cent. of the agricultural families cultivate less than 2 acres 
each ; 30 per cent. cultivate 2 acres or more up to 14 cho, or a 
little less than 3% acres, leaving 15 per cent. of the farmers who 
cultivate farms of 3% acres or more. 


Tue United States Naval Board of Construction has 
not yet considered the arming of the new scout ships. Torpedo 
tubes were suggested, but there are several members of the Board 
who are not yet prepared to approve of this.’ No date for the 
consideration of this question by the Board has been set. It has 
also been suggested that the scouts be fitted with 5in. and 3in. 
guns. 


Crment production in the United States in 1903 
amounted to 28,454,140 barrels, according to the United States 
Geological Survey. Of this amount 20,897,973 barrels were Port- 
land cement, 7,030,271 barrels were natural cement, and 
525,896 barrels were slag cement. The amount made in 1903 was 
about 2,700,000 barrels more than the output in the preceding 
year. 

AccorpinG to an official return just issued, the grand 
total of motor cars and cycles registered in the United Kingdom 
on April Jst was 31,421. In England and Wales there were 
14,771 motor cycles and 13,302 motor cars ; in Scotland, 866 of 
the former and 1903 of the latter; while in Ireland the numbers 
were 897 and 548 respectively. The number of licences granted 
to drivers was 40,500. 


For protecting the steel used in the construction of the 
new coal storage and handling plant at the New York Navy-yard, 
where the steel work is constantly exposed to the corrosive action 
of salt air, the Government engineers required that all the struc- 
tural steel work be given a coat of the best red lead before leaving 
the shop, all contact surfaces an extra coat before assembling, and 
after erection two coats of dark green graphite paint. 


A new electric furnace method has been invented by 
M. A. Nodon. The electro-negative metal is fused and used as 
the cathode in an electric furnace with a non-attackable substance 
asanode and an electrolyte of a fusible, only slightly volatile, 
halogen compound of the more electro-positive metal. When a 
current is passed through, the ionisation effected produces a com- 
bination of the metals, with liberation of the halogen. 


Tue British Consul at Lyons states that the trans- 
mission of electric power over considerable distances is developing, 
and it is stated that 3000 horse-power is to be transmitted from 
the Alps, distant 100 miles from Lyons, for the working of the 
trathway company. The British Vice-consul at Grenoble reports 
that a considerable quantity of electric power is still to be 
purchased in that district at acheap rate for the purpose of esta- 
blishing manufactories of all kinds. 


Puans for the joint manceuvres of the American army 
and navy for 1905 have already been considered by the Joint Army 
and Navy Board. It has been decided that the manceuvres shall 
be held in Chesapeake Bay, the purpose being to show the strength 
or weakness of the land defences of Washington. It is probable 
that the navy will use only the smaller cruisers, gunboats, and 
torpedocraft. The wear and tear of the manceuvres on the battle- 
ships in manceuvres of this sort is so great as to be injurious to the 
efficiency of the fleet. 


THE sea wall at Galveston, Texas, the greatest struc- 
ture of its kind in the world, has been completed. It is 17,593ft. 
long, 16ft. wide at the base, 5ft. wide at the top, and stands 17ft. 
above mean low tide, with a granite riprap apron extending 27ft. 
out on the gulf side. The contract price of the wall was £239,623. 
The actual construction of the wall proper consumed one year, 
four months, and seventeen days. The grade of Galveston is now 
to be raised to slope gradually from the top of the sea wall. This 
will necessitate a raising of the grade from Ift. to 15ft., according 
to location. 


Ir has been found that a rod of tin-aluminium alloy, 
when filed and plunged in cold water, gives off gas composed of 
hydrogen and oxygen in explosive proportions, An untiled rod, 
on the other hand, has no action unless the water is boiling. This 
peculiar behaviour of the metals may be explained by the different 
states in which they exist, says the Engineering and Mining 
Journal, It is believed that the aluminium and tin form a true 
alloy only at the surface of the rod, so that by filing an almost 
infinite number of junctions of the two metals are laid bare, which 
act as thermo-couples. 


Tue Italian submarine boat Delfino is built of steel 
plates 1-2in. in thickness. She is cigar-shaped, her length being 
78-74ft., and her beam 9-5ft. Her displacement varies, according 
to the extent of her submersion, from 95 to 107 tons. Her engines 
are worked solely by electricity furnished by 300 accumulators. 
She has three propellers ; one aft for movement ahead or astern, 
and the other two above for the work of submersion and emersion. 
The little turret is glazed so that a look-out may be maintained 
when the boat is submerged. Her sole armament consists of two 
torpedo tubes forward. Her oxygen supply is not sufficient for 
officers and crew more than twelve in number. 


THE new armoured cruisers, plans for which the United 
States Bureau of Construction and Repair has been working on for 
some time, will provide for radical changes in the interiors of 
these vessels, which are to be sister ships to the Tennessee and 
Washington, the four to form a distinct class. There will be prac- 
tically no change in the battery, but the water-tight sub-division 
will be made complete. There will, says the Army and Navy 
Journal, be no piercing of bulkheads ~ ventilating pipes, and 
while, in many ways, the vessels will not be as comfortable as some 
that have been built in the past, they will be far better protected 
against torpedo attack. The limit was long ago reached in sacri- 
ficing the efficiency of the ship to the comfort of the officers and 
mer, 





MISCELLANEA. 


It is reported that the London County Council have 
placed an order for a number of small steamers for the Thames 
service with a Clydebank firm. 


Army officers owning their own motor cars, and using 
them in the public service, are now to be allowed 6d. per mile for 
wear and tear, butif less than four persons are carried only 34. per 
mile will be allowed. 


A Loe raft containing 10,000,000ft. of lumber, 725ft. long, 
35ft. in breadth, with a depth of 23ft. has just reached San Fran- 
cisco. If cut up into boards it is said that it would be ample to 
— a score of ordinary schooners engaged in the coast lumber 

rade, 


THE new harbour at Osaka (Japan) has now been 
opened for traffic. Although Osaka is the headquarters of the 
rice and tea trade, its harbour formerly was only sufficient to 
admit small craft. Large vessels were gompelled to discharge at 
Kobe, the neighbouring port. 


WE understand that Mr. C. S. R. Palmer, engineer-in- 
chief to the West Australian Government, and who is now in 
London, is to remain here for the present as inspecting engine2r 
in the Agent-General’s Department. Mr. E. E. Salter has Leen 
appointed chief inspector in the same office. 

Mr. Joun E. Lister, son of Mr. John K. Lister, Priory- 
place, Sheffield, has been awarded by the Council of the Institution 
of Civil Engineers a ‘ Miller” prize, value £10, for his paper 
entitled ‘‘ Compound Locomotives.” The paper was read 1s 
April before the Yorkshire Students’ Association of the Civ.| 
Engineers at Leeds. 


THE manufacture of calcium carbide in the electric 
furnace needs a large amount of power. A year or so ago it wis 
usual to reckon that a horse-power year was necessary to produce 
a ton of carbide. Now, according to Mr. Bertram Blount, modern 
works succeed in turning out as much as 14 ton for the sam> 
expenditure of power. 


A pespatcH has been received at the Board of Trade, 
from H.M. Consul at Buenos Ayres, reporting that the custom of 
sterilising or pasteurising the milk sold in that city is becoming 
more general every day. The Consul adds that the municipality 
of Buenos Ayres may possibly, before long, insist that al] milk 
should be so treated before sale within its jurisdiction. 


AccorDING to a South African trade paper an extensive 
field offers itself in South Africa for the sale of motor wagons by 
a firm with sufficient enterprise to send out representatives to the 
spot to examine the local conditions, and thereupon to undertake 
a series of lectures and practical demonstrations for the benefit of 
farmers on a large scale. The same remarks also apply to plough- 
ing by steam or motor traction. 


LarGe coal piers with coal-handling machinery are 
being built at Milwaukee, Wis., some of these being entirely new, 
while others are extensions of existing piers. One of the largest is 
700ft. long and 400ft. wide, being adapted for the storage as we’! 
as the handling of coal. In connection with these piers improve- 
ments will be made to the inner harbour to enable large coal 
steamers to reach the piers without difficulty. 


A PROPOSAL is on foot in France to construct a wide 
track for motor car races and contests around Chalons Camp. 
This great manceuvring ground is situated at about an equal 
distance from Paris, Luneville, Dijon, and Lyons. It can be 
reached in three hours from Paris, and is within 74 miles cf 
Chalons-sur-Marne and 16 miles from Rheims. Round this great 
plain a track 21 miles in circumference could be laid. 


Last week we commented on a remarkable series of 
patents for wireless telegraphy, taken out inthe United States— 
thirty-six patents, covering more than 500 claims. On June 6th, 
however, a Mr. Howard F. King, of Philadeiphia, got a patent for 
amachine for feeding sheets. This single patent covers the enormous 
number of 405 claims, and we believe establishes a record for the 
United States, or any other patent office in the world. 


Tue Basingstoke Canal will be offered for sale by public 
auction next month. It dates from the end of the eighteenth 
century, and was one’ of the numerous projects which were under- 
taken in various parts of the country after the great Lancashire 
system. It runs for nearly forty miles through Hampshire and 
Surrey to the river Wey, and thus placed Basingstoke in water 
connection with the Thames and London. Its cost was £180,000. 


THERE is a small ice plant in Jerusalem which has been 
in operation for three years. An oil engine of 3 horse-power fur- 
nishes the power ; the freezer is of French manufacture. Thesale 
of ice amounts to about 700 lb. a day, and the capacity of the 
works is about 1400 lb. daily. The selling price is about l}d.a 
pound. Never before, says the United States Consul at Jerusalem, 
have the inhabitants used ice, or seen it, in fact. The demand at 
present is limited, but is steadily increasing. 


GLAss-BOTTOMED boats propelled by internal combustion 
engines are used for pleasure purposes in San Francisco Bay, the 
object of the transparent bottom being to allow the passengers to 
‘watch the fish darting to and fro in the water, the seaweeds 
waving, and the many wonders of the depths of the Pacific Ocean,” 
says the Marine Review. Here is a suggestion which the London 
County Council might adopt in connection with their prospective 
fleet. Londoners would then be able to watch the Thames salmon 
disport themselves. 


Tue Local Government Board has written to the Isle 
of Wight Rural District Council, stating that they have had under 
consideration the report made by their inspector, Colonel Hepper, 
with regard to the condition of the beachat Freshwater Bay. The 
inspector reports that there is imminent danger of the sea breaking 
through the existing bank, and flowing down the valley of the Yar 
so as to cut off Freshwater and Totland from the rest of the island. 
The situation was clearly one of some gravity, and the Local 
Government Board suggested that the District Council should at 
once give the matter their serious attention. 


We are asked to state that an important International 
Exhibition will be held between October Ist and 23rd of this year, 
in the Pare du Cinquantenaire, Brussels. There will be seven 
sections, including a mechanical one, which embraces all types of 
engines and boilers, pumps, lifts, hand tools, machine tools, 
heating apparatus, electric light installations, and printing 
machines. A feature of the Exhibition is that exhibitors will be 
allowed to sell their goods there. The jury entrusted with the 
examination of the exhibits and the awarding of diplomas will 
include representatives from Belgium, Great Britain, and the 
Continent generally. 


A MEETING of Council of the Automobile Mutual Pro- 
tection Association was held recently at Cecil Chambers, Strand, 
when, in the absence of Lord Shrewsbury, the chair was 
taken by Lieut.-Col. Elton-Burroughs. The secretary, Mr. E. 
Shrapneil Smith, reported that since the last meeting the 
Marquis of Londonderry, K.G., had accepted office as a vice- 
president of the society, and that Messrs. Cordingiey and Co. had 
acquiesced in the recommendation of the Council, and had agreed 
to reserve the entire floor space of the minor hall at Islington for 
the commercial vehicle section of the 1905 Royal Agricultural Hail 
Motor Car Exhibition. It was decided to defer the appointment 





of a Competitions, Races and Trials Committee to the September 
meeting of Council, 
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AUSTRIA.—F. A. Brocknavs, 7, Kumpfgasee, Vienna, 
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GERMANY.—AsHER anv Co., 18, Unter den Linden, Berlin, 

F. A. Brocxnavs, Leipzic; A. Twerrunyvar Leipsic, 
{NDIA.—A. J. Compripog AND Co., Railway Bookstalls, Bombay. 
ITALY.—Loxgscugr anv Co., $07; Corso, Rome; Booos Fusnus, Turin, 
JAPAN.—Kgity anp Watsu, Lrmirep, Yokohama, 

Z. P. Manuva anv Co.. 14, Nihonbashi Tort Banchome, Tokyo. 
RUSSIA.—C. Ricker, 14, Nevsky Prospect, St. Petersburg. 

§, AFRICA.—W. Dawson & Sons, Limirep, 7, Sea-st. (Box 489), Capetown. 

Gorpon anp Gorcn, Long-street, 

R. A. THompson anv Co., 33, Loop-street, Capetown. 

J. CO. Jura anv Co., Capetown, Port Blisabeth, Johannesburg, 

Bast London, Grahamstown, King Williamstown, Stellenbosch, 

Hanprwi Hovuss, Liuirep, Kimberley. 

Apams AnD Co., Durban and Maritsburg. 
AUSTRALIA.—Gorpow anp Gorcn, Melbourne, Bydney, and Brisbane, 

R. A. THompson anv Co., 180, Pitt-street, Sydney; Melbourne, 

Adelaide, and Brisbane. 

TURNER AND HenpeRson, Hunt-street, Sydney. 

NEW ZEALAND.—Upron anv Co., Auckland; Craia, J. W., Napier. 
CANADA.—Montreat News Co., 886 and 888, St. James-street, Montreal. 

Toronto News Co., 42, Yonge-street, Toronto. 

UNITED STATES OF AMERICA.—InteRnationaL News Co,, 88 and 85, 

Duane-street, New York ; §pBscrirtion News Co., Chicago, 
3TRAITS SETTLEMENTS.—Ket1y anv Watsu, Liuirap, Singapore. 
CEYLON.—Wisavartna anv Oo., Colombo. 
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TO CORRESPONDENTS. 


by us may be fe 
notice can be taken of communications which do not comply with these 


letters intended insertion in THE ENGINEER, or containing 
questions, should be nent aaa cei ofa writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications. 
427 = We cannot undertake to return drawings or manuscripts; we must, 
therefore, request correspondents to keep copies. 


REPLIES. 


J. R. J. (Newport).—Possibly the fact that trade is very slack at present 
makes it difficult to find a berth. Engineers do now-a-days take 
apprentices without premiums, and no doubt if you persevere you will 
get taken on. Use any influence or interest you have, and when 
pa call personally on the managers. Have you asked the pro- 
essors and demonstrators of your college to help you? 

A. B. C. (London).—({1) Apply at the locomotive department of any 
railway and say that you want work as an engine cleaner. (2) ‘About 
5s, a week, rising to 7s. a day as express driver. (3) There is no book. 
(4) Geta few skeins of wool of different colours, purtic ularly reds and 
greens and blues and browns. Ask some one to mix these all up ena 
table, and proceed to sert them out yourself. If you are colour blind 
you will prob.bty put the reds with the greens. Of course, you must 
get. some ‘one who is not colour blind to say whether you are right 
or not, 

H. H. I. (Ealing).—(1) We know of no case where it is used largely for 
the transmission of power ia factories. (2) The advantages more than 
counteract the disadvantages of the belt. Chains are very expensive, 
and cannot be used on step cones, &c , like a belt (3) Only for small 
powers ; the expense is very great. (4) Frequently if the belts are too 
small for the power. They form a useful “safety valve” in heavily- 
taxed machinery. (5) We have not seen the chain yet that is likely to 
disp'ace belts and ropes for general driving. In certain cases chains are 
useful, and are certainly more largely employed than they used to be. 


INQUIRIES. 
CAST IRON FIRE-BARS. 
Sir, — any of your readers recommend a good mixture for cast iron 
F. 


fire-ba: 
feptomaher 5th. 





NEWLANITE. 
Sim —I shall be obliged to any of your readers who can tell me the 
address of the makers of Newlanite. J. B. 
September 7th. 





ADDRESS WANTED. 
Sir,—Can any of your readers tell me the address of the Secretary of 
the Association of Foremen Enginecrs and Draughtsmen ? A. G. 
September 6th. 








MEETING NEXT WEEK. 


Tag INSTITUTE OF SantTaARY ENGINEERS, LimtTED.—Monday, September 
12th. Organising Committee at 3 p.m.; Examination and Literary 
Committee at 5 p.m. Saturday, September 17th. Visit to the Reading 
Waterworks. 








DEATH. 


On the 3ist August, Wituram Jonn Houutncswortn, A.M.I.C.E , of 
62, Loughborough-park 8.W., aged 55. 
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STEEL, 


Ir is not easy to read Professor Arnold’s British 
Association paper, published in our pages last week, 
without consternation. Its author tells us in fairly 
plain terms not only that there is a mystery about 
steel, but that all existing methods of research 
cannot solve it. Thirty or forty years ago the 
engineers were assured that so long as the chemical 
constitution of two steels was the same, their pro- 
perties would be identical. This theory is the 
foundation on which hundreds of speéifications have 
been drawn up. It has influenced the process of 
manufacture and the value of ores more than any 
other conceivable conditions; yet, as Professor 
Arnold told his hearers, not much time passed 
before steel began to give the lie to the assertions 
of those who had made its structure and behaviour 
a life study. Then came an addition to the theory 
which, in a way, wrecked it. If the percentages of 
silicon, sulphur, carbon, phosphorus and manganese 
were correct, and the steel would stand bending and 
tensile stresses and tests, then it was good steel. 
To these assertions the steel makers not incon- 
sistently made answer that the chemical qualities 
appeared to be of so little importance that the only 
thing necessary was the mechanical test. The 
metallurgical chemist asserted that unless the con- 
stituents of the metal were right it could not 
possess the requisite ductility and high elastic limit. 
Therefore, when a steel came out of the testing house 
with a high record the chemist ought to admit that 
sufficient proof had been supplied that the carbon, 
phosphorus, &e., percentages were what they should 
be. This seems reasonable ; yet it has never been 
accepted as sound logic, and so the war between 
steel makers and engineers goes on merrily. 
Recently new ground has been broken—the aid 
of the microscope has been called in. For the 
theoretical metallurgist, steel may be said to have 
disappeared, and its place has been taken by pure 
iron, modified, mixed, and controlled with and by such 
substances, or various conditions of the same sub- 
stance, as martinsite, sorbite, pearlite, austenite, 
and so on. ’ Faith in thé mieroscope became ex- 





tensive and profound; and now comes Professor 
Arnold to tell the world that on one most important 
part of the steel question, after fifteen years of re- 
search, “ the inexorable logic of facts has compelled 
me to state with regret that in its turn the 
microscope has to a considerable extent’ broken 
down in its attempt to solve that mystery of steel 
of all others the most important practically— 
namely, the cause and prevention of its sudden 
rupture under vibration and alternation, two 
phenomena probably closely allied.” 

Our readers will do well to follow Professor 
Arnold’s arguments very closely. In few words, he 
contends that a steel piston-rod, let us say, made of 
apparently the best materials that can be got, is 
liable at any moment to fracture, because it is sub- 
mitted day after day to alternating stresses of ten- 
sion and compression. He says that a steel of great 
toughness and strength in the testing machine, and 
no doubt competent to withstand very high static 
loads, may break like glass when the loads are 
dynamic ; and he adds that the chances of fracture 
vary with the rapidity of the alternations, and in the 
duration and character of the stresses. We com- 
mend to our readers’ attention the figures given by 
Professor Arnold, and published on page 227 of our 
last issue. This is sufficiently startling, but it is 
not all. It will be remembered that at the Diissel- 
dorf meeting of the Iron and Steel Institute held 
two years ago Mr. Stead asserted in the most 
positive language, that steel which had been de- 
teriorated by vibratory and other dynamic stresses 
could be quite restored by raising it to a good red 
heat, pulling it out of the fire, and letting it lie.on 
the ground till it cooled. No annealing was neces- 
sary. That, in a word, it is the heating, not the 
cooling, that restores the original good qualities of 
the metal. But Professor Arnold’s paper contains 
the following words which refer to two specimens 
of steel, particulars of the test of which he gave :— 
“The somewhat disconcerting lessons to be drawn 
are that once a steel has assumed decisive 
brittleness in alternation, it cannot be restored by 
heat treatment of any kind short of re-melting ; 
and a regrettable confession has also to be made, 
namely, “that the micro-structures of the pairs, 
including both brittle and tough steel, were in all 
respects identical, though, of course, that of each 
pair varied with the heat treatment to which they 
had been subjected.” 

The contradiction between the two men is flat. 
Nevertheless, out of the dust and turmoil of battle 
comes the fact that each states the conclusion at 
which he has arrived from experiment. It is in 
this that we find the greatest reason for alarm. 
Two most careful and competent men arrive at 
directly opposite conclusions on a question of the 
highest importance to engineers. That such a 
result is possible appears to us to confirm in the 
strongest possible way the truth of the proposition 
that we are all as far from understanding steel as 
we were thirty years ago. A connecting- -rod in a 
high-speed engine is supposed to be developing 
brittleness as the result of the multiplication of 
alternating stresses. Mr. Stead says to the engineer, 
“ Heat the rod toa bright red, let it cool, and it 
will be as good as it was at the first.” Professor 
Arnold says, “‘ You will merely waste your time if 
you do anything of the kind. If mischief has been 
wrought, it is irreparable.” 

Let us now go a little below the surface, and see 
on what grounds Professor Arnold has based con- 
clusions so startling. In January of the present 
year the Report of the Alloys Research Committee 
of the Institution of Mechanical Engineers was 
presented, and it was followed by a very animated, 
not to say acrimonious, discussion, in the course of 
which Professor Arnold criticised Mr. Stead with a 
good deal of energy, saying, among other things, 
that Mr. Stead had discovered nothing, as the 
restoration of steel by heating it to 1600 deg. Fah. 
or so, and then letting it cool on the floor, had heen 
practised under the name of “faking” as far back as 
1820 in Sheffield by Charles Wardlaw. He then 
went on to speak of the boiler plate sent him by Mr. 
Milton. The same plate is referred to in his British 
Association paper. It is very. easy to fall intoa 
slight error here. Be it remembered that Professor 
Arnold was dealing at Cambridge with Wobler’s 
law. Now the boiler plate had not. been submitted 
to any dynamic stress whatever. It had been bent, 
drilled, and riveted into the shell in the normal 
way. It was a plate which had stood every test, 
chemical and mechanical, and yet when the boiler 
was submitted to hydraulic pressure “ it split 
from end to end like glass.” ‘Here we have 


a phenomenon of intense interest; but it has 
nothing whatever to do with Wohler’s law 
or any other: law that is known. Professor 


Arnold told the members of the Institution that 
“the steel on analysis was all right, the elongation 
was all-right; the- reduction of area was all right. 
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It was subjected to the most severe bending tests. 
It was hammered violently close up. It was bent 
close up in the testing machine without showing a 
flaw. According to all precedent, it was a steel of 
splendid quality, with faultless chemical analysis 
and méchanical test; but the fact remained that 
the boiler went like a piece of glass.” The story 
carries us back to the old days, when a big Atlantic 
liner lay in dock in Liverpool, and boys sent in to 
chip the flues fled in alarm, and it was found that 
three of the furnaces had cracked from end to end with 
terrifying reports. Specimens from Mr. Milton’s 
plate were tested, as briefly described, at Cambridge, 
and at far greater length in London. At first sight, 
however, it is quite difficult to trace any connection 
between the cracking of the boiler plate and its 
failure under Wobler tests. In fact, there is no real 
connection whatever. We are just as far, after 
reading Professor Arnold, from guessing why the 
boiler plate cracked as we were before. It is true, 
indeed, that he showed by his experiments that each 
side of the plate behaved differently; but why he 
does not attempt to say—for the present at least. 
All that the experiment served to do was make it 
clear that the two sides of the plate were not the same. 
The tests were intended to measure mechanical 
brittleness that could not be detected by ordinary 
static or bending tests. But the results obtained, 
although they are suggestive as regards piston-rods, 
for example, are, we submit, useless as regards 
boilers. 

The reason why Mr. Milton’s plate cracked 
must, we hold, be sought in a difterent direction. 
The phrase used by Professor Arnold, “ split like 
glass,” is suggestive. It is not impossible that a 
fine hair crack of the right kind was developed 
during the construction of the boiler, and that under 
the test the crack ran as cracks will run. We are 
not aware of the existence of any microscopic re- 
search as to the nature of cracks. We have a sound 
end of a plate, say of glass, and a cracked end. 
Just where the crack meets with the sound portion 
is the crucial point, and we fancy that very strange 
and interesting information as to the molecular 
arrangement and action and interaction would 
result from an inquiry into the whole subject ; such 
an inquiry is, however, surrounded with difficulties 
of observation, and for this reason, perhaps, it has 
not been taken up. 

Returning to Professor Arnold and Mr. Stead, 
we earnestly hope that the first-named gentleman 
will pursue his inquiry with energy and despatch. 
Nothing can be more unsatisfactory than the un- 
certainty existing as to the results of the heat 
treatment of steel. If Professor Arnold is right 
then quantities of connecting-rods, piston-rods, and 
such like’ ought to go to the scrap heapat once. If, 
on the other hand, Mr. Stead be right, they can at 
a very small cost be made as good as they ever 
were. Possibly, however, steel will take care that 
questions of this kind can never be settled. It has 
an unfortunate way of being all things to all men, 
which is, to say the least, confusing. 


BRITISH ASSOCIATION REFORM. 


THE Cambridge meeting of the British Association, 
which has just concluded its labours, has been an 
undoubted success. In some respects the large 
attendance of members and associates has been 
embarrassing, for several hundreds could not gain 
admittance to the Corn Exchange on the occasion 
of the Presidential address, and two of the popular 
lectures had to be repeated for the benefit of those 
who failed to obtain tickets for their first delivery. 

The actual numbers in attendance at Cambridge 
were 2780, as compared with 1700 at Southport last 
year, and at Belfast the year before; and only six 
meetings of the Association since their beginning 
in 1831 can show a larger attendance of members and 
associates than the Cambridge meeting of 1904. The 
interest and importance of the papers and discussions 
have also been well above the average, and the 
most prejudiced critic of the Association and its 
officers must admit that this year’s meeting has 
been a striking improvement upon those of recent 
years, 

But, while admitting this, we hope that the 
permanent officers and governing body of the 
Association will not take the success of this year’s 
meeting as proof that all occasion for further change 
or reform in its procedure is now past. The success 
of the Cambridge meeting has been largely due to 
exceptional causes, and these are not likely to be 
repeated for many years to come. The presidency 
of the Prime Minister, and the curiosity and interest 
as to the probable subject of his address—the 
attraction of Cambridge -—-not only for its old 
students—many of them now occupying very high 
rank in the world of science —but also for many who 
do not usually attend meetings of the British 
Association, have certainly combined to raise the 





attendance far above the normal figure ; and since it 
is not possible to obtain a Prime Minister as 
president, or to arrange for an old university town 
with a striking record in research work as a meeting- 
place, every year, the influx of new associates due 
to these two influences can only be transitory in 
character. The importance of the papers and dis- 
cussions has also been largely influenced by the 
place of meeting, and many of the authors have 
contributed simply because they desired to render 
honour in this way to their old university. It is 
therefore in the highest degree unlikely that the 
level of attendance and interest reached by the 
Cambridge meeting of 1904 will be attained in 
future years, unless the necessity for reform is 
recognised by the governing body of the Association, 
and unless steps be taken to adapt the organisation 
to the changed conditions of the present time. 

In our issue of September 25th, 1903, we referred 
to this subject at some length, and pointed out the 
directions in which we thought changes were 
required, and it is interesting to note that one of 
the suggestions contained in that article has beer 
put into practice with some success at this year’s 
meeting of the Association. Thus, in referring to 
the fact that new scientific discoveries, and the results 
of scientific research, are now usually communicated 
to one or other of the scientific societies meeting 
in London, and that papers of this character 
could no longer be obtained for the sectional meet- 
ings of the British Association, we suggested that 
lectures of a popular or semi-popular character 
might be made an attractive and educationally 
useful feature of the meeting, and that these might 
become the vehicle for communicating the new 
discoveries or researches in any branch of science 
to the wider and less well-informed audiences that 
gather at the British Association meetings. This 
year several lectures of this kind were arranged 
for and were well attended by keenly interested 
audiences, that by Professor Dewar upon his 
recent discoveries in low temperature research 
being probably the most successful. In this 
lecture Professor Dewar gave a popular réswmé 
of the results communicated to the Royal Society 
in two papers in June of this year, and illustrated 
his remarks by most striking and beautiful experi- 
ments. Lectures of a somewhat similar character 
upon “Sand Ripples’ and “Gas Engine Tests ” 
were also given by Mrs. Ayrton and by Professor 
Callendar respectively, and these were equally 
successful in attracting large and _ interested 
audiences. We, hope, therefore, that the governing 
body will make a special feature of such lectures at 
all future meetings of the Association, and that 
popular lectures will to some extent replace the 
highly technical papers, which convey only stale 
discoveries or researches to the expert, and are 
caviare to the general public. A course of illustrated 
lectures of this character, upon a subject attracting 
much public attention—as, for instance, at the pre- 
sent time, radio-activity—might also serve a useful 
purpose if the man selected for their delivery had 
the gift of popular exposition. 

A second reform which has been introduced with 
success at the last two meetings of the Association, 
and is capable of much further development, is that 
of organising sectional discussions upon subjects of 
interest at the moment in each branch of science. 
At Southport, the discussion upon radio-activity 
in Section A was considered by many the chief 
feature of the 1903 meeting; while at Cambridge, 
the discussions upon radio-activity in Section A, 
and upon heredity in Section D, were notable 
successes, and were highly educational in value. 
The officers of every section ought to organise one 
or more of these discussions for each annual meet- 
ing, and invite the leading exponents of each view 
to attend the meeting and to take part in the 
debate. 

We have alluded to two reforms in the work and 
procedure of the Association, which have been 
partially adopted by those in authority—but are 
capable of further development—and we now 
enumerate other reforms which still require adop- 
tion, if the Association is to realise its full pos- 
sibilities of usefulness as a populariser of scientific 
thought and progress at the present time. In 
the first place, the papers presented at the 
sectional meetings of the Association should all be 
read in abstract only, so that the discussions, which 
are usually the most valuable part of the proceed- 
ings, may not be unduly curtailed. It is folly to 
allow the first two papers on the programme for 
the day to absorb practically all the time and 
interest of the hearers, and it is also grossly unfair 
to those authors who have prepared papers, and 
have attended to read them, to find themselves 
called upon after 1.0 p.m. to read an abstract of 
their own paper to a rapidly disappearing audience. 
The evil of allowing long papers to be read in full 
was very apparent in the proceedings of Section G 





at this year’s meeting of the Association, and it 
certainly curtailed the discussion of several papers 
which were in themselves worthy of a better fate, 
Secretaries of sections should insist upon the strict 
observance of the rule regarding the preparation of 
abstracts by authors of papers, and only in special 
cases should the author be allowed to read his paper 
in full. The Saturday evening lectures to working. 
men and women also require reform, on the lines 
suggested in our article last year; and some 
attempt should be made to deal in this lecture with 
the special needs or industries of the town or 


+neighbourhood in which the Association meets, 


The subject for this year's Saturday Evening 
Lecture to the working classes does not appear to 
have been chosen on this principle, and any special 
connection between it and Cambridge would have 
been hard to discover. 

Finally, a reform of the sectional arrangements 
as they affect the Press representatives is still 
required. The Press bureau which had been 
arranged for the Cambridge meeting undoubtedly 
facilitated and lightened the labours of the corve- 
spondents of the general Press, but much remains 
still to be done if the papers and discussions at the 
sectional meetings are to be accurately reported in 
the technical and scientific papers dealing with the 
various branches of science represented at the 
Association. It would probably lead to some reform 
if the permanent sectional officials would recognise 
that the work of the technical Press representatives 
is as necessary to the full success of the meeting as 
their own, and would give these representatives ll 
the assistance and help in their power. The 
appointment of a representative of the scientific 
and technical Press upon each sectional committee 
would probably be the best method of meeting this 
difficulty—the alternative proposal being that the 
official recorder for each section should be a com- 
petent and duly qualified Press representative {or 
that particular branch of science. 

The fact that next year’s meeting of the Associa- 
tion is to take place in South Africa will no doubt 
prevent many of these suggested reforms being 
adopted or tested in a practical manner, but 
when the Association meets in 1906 at York we 
hope to find that a serious attempt is being made 
to reorganise the work and procedure of this annual 
Parliament of Science along the lines suggested. 
These reforms will assist, we feel assured, to renew 
the vitality and usefulness of one of the oldest of the 
existing societies for the advancement of science 
and—pace Mr. Balfour— knowledge of this world in 
which we live. 


A STEEL BRIDGE SYNDICATE IN GERMANY. 


THE spirit of syndication continues its un- 
interrupted course in Germany. It permeates 
almost every branch of trade, and is now proposed 
to be extended to the works which construct iron 
and steel bridges. It has not been a very difficult 
task in the past to combine the producers of coal 
and coke, ironstone, pig iron, and certain steel 
products, in the form of different syndicates, which 
frequently work in conjunction with each other, both 
in regard to the home and the export trade. But 
the contemplated extension of the activity of the 
steel syndicate so as to embrace all kinds of finished 
steel is not proving to be an easy matter, although 
the products to be included, such as steel bars, 
rolled and drawn wire, hoop iron, plates and 
sheets, tubes, forging and castings, and so forth, 
are comparatively simple for the purpose of 
price regulation, if not for the control of the 
production. When, however, we pass from the 
comparative simplicity of these branches to the 
complications presented by steel bridges, it will be 
obvious that a problem has been raised that does 
not admit of a ready solution from the standpoint of 
an organised trade combination. Iron and _ steel 
products are very much the same all the world 
over, whereas bridges exhibit a considerable differ- 
enc3, and the preparation of estimates necessitates 
the expenditure of much time and money in the case 
of each individual contract. Nevertheless, nothing 
seems to deter the Germans from attempting to 
improve their financial and industrial position at 
home and in the markets of the world, and they are, 
therefore, seeking to form a combination of the 
bridge constructional works in the hope of render- 
ing this particular branch more remunerative than 
it is at the present moment—that is to say, if the 
business is really profitable. 

At the present time there are nearly forty works 
which construct iron and steel bridges in Germany, 
although the majority of them do not undertake the 
largest class of contracts. “This fact has not pre- 


vented both the big and small works, under the, 


auspices of the well-known Gutehoffnungshutte, 
from entering into negotiations with a view to con- 
stituting a combination which would terminate the 
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disastrous competition which now takes place. So 
severe is the rivalry in the inland market, to say 
nothing of the large contracts which are thrown 
open in external markets, that orders are said to be 
accepted at unremunerative prices in some cases, 


aud in others at a loss. The depression in prices 
caused by unregulated competition has been 
aggravated in most instances by the lack of 
adequate working capital, and, as a consequence, 
money is borrowed from the bankers at high rates of 
interest, Which practically absorb the profits when 
profits have been earned. Of course, this observa- 
tion does not apply to the several financially power- 
ful works, but it is said to represent the position of 
the majority. In these circumstances the idea 
occurred that, as in the case of the coal and iron and 
steel trades, it would be mutually advantageous for 
the bridge constructional works also to enter into 
an agreement in respect of contracts open to general 
competition, with the prospective inclusion of 
private contracts at a later date. The public con- 
tracts—that is, those for the Governments of the 
federated States and for the local authorities 
represent the greater portion of the home demand, 
and it is consequently only natural that the works 
should first of all pay attention to them, especially 
as the amounts of the tenders, as published from 
time to time, show an extraordinary difference 
batween the highest and the lowest offers. 

It is understood that the bridge constructional 
works expect to arrive at an understanding during 
September in regard to the proposed syndicate ; but 
it remains to be seen whether this anticipation will 
be fulfilled in view of the complex nature of the 
subject. The details of the scheme under considera- 
tion have not been disclosed, and they can therefore 
not be dealt with on the present occasion. One 
proposal, however, suggests the formation of a 
syndicate which, in the case of public contracts, 
should receive from the works directly concerned in 
the construction of the particular type of bridge 
required, the tenders three days prior to the final 
date for sending them to the public authorities. 
The tenders would be opened in the presence of 
representatives of the interested works, and the 
amounts would be totalled and the average ascer- 
tained. This average would form the basis of the 
actual tender, which would be forwarded by the 
syndicate to the Government or local authorities, 
together with the names, but not the amounts, of 
the three lowest tenderers, one of whom, it is 
suggested, would be awarded the contract. The 
difference between the amount of the tender sub- 
mitted by the syndicate and the amount of the 
tender presented to the syndicate by the successful 
firm would be divided in the proportion of 20 per 
cent. to the latter and 80 per cent. to be apportioned 
to the other members of the syndicate. It is not 
easy to understand how this scheme, which may or 
may not be official, would work out in practice, 
in consequence of the difficulty of fixing the 
allotted production of the various works and the 
natural complication of any systematic regulation of 
the bridge constructional trade. The obstacles in 
the way of piloting any such project to a successful 
issue would appear to be insuperable, and we are 
rather inclined to think that even the German 
works, enterprising as they are, will be exceedingly 
fortunate if they are able to surmount them in the 
present instance. Any arrangement that would 
tend to raise the price of steel work in Germany 
must be to some extent favourable to this country, 
and just in so far as this may be the result of the 
formation of the syndicate we wish its promoters 
success. 
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WELSH COAL. 


Prorrssor Boyp Dawktns is a very eminent geologist, 
and he has been urging on his countrymen the necessity 
of making the most of the very moderate quantity of Welsh 
steam coal which he says we possess. He thinks it a pity 
that possible sea rivals should be supplied with the best coal 
in the world, and he advocates the imposition of a heavy 
tax on the export of Nixon’s Navigation, Powell Duffryn, 
I.langennech, and such other coals whose excellence is a 
matter of world-wide notoriety. The Times of Wednes- 
day contains a long letter in reply to Professor Boyd 
Dawkins, written by Mr. Macaulay, general manager of 
the Alexandra (Newport) Docks and Railway, in which 
he controverts most of the professor’s arguments. The 
ground he takes is that long before our Welsh coal is gone 
a substitute for steam in the propulsion of ships will pro- 
bably be found. Various other arguments he advances, 
which are no doubt sound and excellent. It is not neces- 
sary, however, to use any of them in dealing with the 
contention that we should keep our Welsh coal. There 
are two prime factors to be considered. The first is, how 
long will our Welsh coal last? The second turns on find- 
ing a substitute for it. Weare quite safe in saying that no 
one knows with any accuracy how many millions of tons 
of Welsh Coal remain to be won. Estimates are numerous 
and conflicting. It seems to be certain, however, that at 
the present rate of extraction Welsh coal will last for 
‘century, Various estimates have been made as to the 
duration of our bituminous coalfields, and every day these 


have been falsified by the discovery of new seams and the 
sinking of new pits. The same thing is quite possible 
concerning Welsh coal. It may be taken for granted 
that no sensible diminution in the supply from the Welsh 
coalfield is likely to take place for many years to come, 
and so far we may rest satisfied. But beyond this we 
have the comfortable fact that bituminous coal will make 
steam just as well as Welsh coal. The latter possesses 
great merits in cleanliness and efficiency; but they have 
to be paid for, and they are not transcendent, and the 
work of this country, and we may add of its Navy, would 
go on just the same if there were no Welsh steam coal in 
existence. It is, at all events, certain that we shall have 
Welsh steam coal as long as any foreign navy, and if war 
broke out, the export of coal would at once cease, and the 
foreigner would have to draw on his stores. Now, it so 
happens that no coal deteriorates when stored so rapidly 
as does Welsh—a fact which may do something to 
soothe the alarmist. So far no sufficient reason has been 
advanced for restricting the sale of Welsh coal, and we 
do not believe that any better arguments than those of 
Professor Boyd Dawkins can be produced. 


A SINGLE-PHASE ELECTRIC RAILWAY. 


WE understand that a single-phase alternating-current 
railway has commenced its commercial work of earning 
dividends at Schenectady, New York. It is the first in 
the United States. Another is at work in Germany, and 
these appear to be the only lines of the kind in existence 
which have got beyond the experimental stage. The 
wheels are driven by commutator motors, but so far we 
have heard no details as to their construction, but it seems 
that the new cars are very heavy. According to a state- 
ment in an American contemporary, the Engineering 
News, the Westinghouse single-phase car equipment 
weighs from 10 per cent. to 20 per cent. more than the 
equivalent direct-current equipment, and presumably its 
bulk is greater in proportion. Now in neither the General 
Electric nor the Westinghouse car has the multiple-unit 
control been included. The apparatus necessary for this 
adds a respectable item to the sum-total of car equipment. 
As time goes on it appears that the electric railway car 
becomes more and more complicated, and heavier and 
heavier. The single-phase alternating motor has had the 
great objection that it could not be started with a load, 
and a patent has been taken out by Mr. Arnold for com- 
bining a compressed air starting device with a motor. It 
is probable, however, that no more will be heard of this 
since the advent of the commutator motor. 








PLATE GIRDER WEBS. 





AN important point about which most of the accepted 
text-books on steelwork are silent is that of the correct 
proportioning of plate girder webs. There are certainly 
good reasons for this, inasmuch as our knowledge of the 
precise action of a load upon a solid web is very limited. 
There are very many existing examples of treatment which 
go far, if not altogether, to upset our most carefully woven 
theories ; still, even acknowledging that we cannot formu- 
late plausible reasons for the stability of structures which 
have been designed’ diametrically opposite to accepted 
tenets, that does not excuse the scant treatment allotted 
to the subject in the majority of standard works. Pupils 
and young draughtsmen have got to learn; they cannot 
be supposed to appreciate all the subtle niceties and 
arguments of the advanced theoretician, nor the doubts 
which constantly assail the practical designer. Their expe- 
rience is as yet too limited for them to grasp that there 
can be any other question than that of a solid rectangular 
piece of metal which has to be made strong enough in 
proportion to the rest of the girder. 

There seems no reason why a few safe rules should not 
be laid down for guidance. They may not perhaps meet 
all that the mathematician would desire—they will not 
perhaps succeed in turning out webs having the minimum 
weight for the maximum strength. They may be over- 
strong, and in reality much too heavy. Allowing that 
this may be so, if they are the best we as yet possess, and 
above all, if they are unquestionably safe, they should be 
accessible to ail until further research shall either modify 
or disprove them. It is of small use objecting to using a 
lead pencil because we dislike the sharpening necessary. 
To get at the lead we must perforce use available means, 
and in order to get at the proportion of girder webs we 
must employ the knowledge already possessed. 

It is usually thought that a web-plate girder is quite the 
easiest type to design, and that all open webs—Warren, 
lattice, Linville, &e.—demand much more skill and know- 
ledge. Size for size this may be doubted. The limiting 
economical span of the plate girder is supposed to be 
200ft., and there is much controversy as to whether it is 
not 125ft. or 150ft. However that may be—and itis very 
probable that actual span has not nearly so much to do 
with it as other local conditions, such as accessibility and 
erection, &c.—it is very questionable whether up to these 
figures the plate girder is not the most awkward to de- 
sign satisfactorily. The evolution of large spans of the 
open web type is in rather a different category, and 
demands the employment of the best available skill; but 
given solid and open web girders of, say, 60ft. span, there 
is as much, if not more, to think of in the former than 
there is in the latter. 

All who have had to do with the average drawing- 
office and the average draughtsman will agree that 
average practice is to “ jump at” or “assume” the thick- 
ness and proportions of webs. In a great many offices 
the only man who has some idea of what ought to be 
done is the “ chief,” and he generally contrives to keep 
his knowledge to himself. The journeyman usually 
calculates his bending moments, and sets up the B.M. 
diagram for his flange plates, and, if he is a careful man, 
can be depended upon to get these and his riveting fairly 








correct. But beyond seeing that his webs are equal to 


the vertical shear—or what he conceives to be equal—he 
does not worry further. Stiffeners, joints, gussets, &c., 
are put in to suit his fancy, and considered this way, the 
computation of a plate girder cannot be called a very 
difficult or perplexing task. Before the drawing leaves 
the office the chief may insist on revising the web 
thicknesses—a procedure voted tiresome by the man, but 
not otherwise of interest to him. 

Now, it 1s astonishing the number of erroneous notions 
held by many draughtsmen. The frequent use of rolled 
steel joists, the existence of tables of strengths of given 
sections of built girders, all the various aids to quick 
work which abound, have conspired to rob the designer 
of much of the necessity for personal investigation, and 
consequently of the wish to know more than will erable 
him to scrape through his daily work. He has learnt to 
depend on tables, and to such an extent is this done that 
probably not 25 per cent. of journeymen draughtsmen 
could without reference to a book give the distributed 
load any given girder would safely carry. A very fre- 
quent error which may be adduced is that of imagining 
that, since mild steel will safely stand, say, five tons in 
shear, it follows that a girder web need only contain as 
many inches in area as the ascertained vertical shear 
divided by five will show. 

Of course such errors are only made by the rank and 
file, but since these are frequently considered capable of 
designing satisfactorily a simple plate girder, they are 
very apt to be dangerous. There are many girders to-day 
working at altogether too high a unit stress—or, at all 
events, a very much higher one than their designers ever 
contemplated ; that they are apparently stable and do 
their work may prove that our best theories are woefully 
wrong, or on the other hand, it may be that they are 
every day approaching nearer and nearer to the collapsing 
point. ‘“ Practical experience” and “ judgment” are the 
names often given to the wildest guesses; and webs, 
through the inexact state of existing information 
regarding them, are perhaps more subject to such treat- 
ment than any other part of a girder. 

It is as well, therefore, to see how we stand at the 
present time, and briefly review the data available for 
everyday use. With abstruse mathematical propositions, 
fit only for the professors’ desk, there is no need to deal. 
All that is wanted are plain, straightforward methods, such 
as the average designer can well employ in his ordinary 
work, 

First, then, what is the best method of arriving at a 
right thickness for the web of any given girder ? 

The experienced draughtsman will know that on the 
arrangement of the necessary riveting will hang very 
considerably the rate per ton which the work will cost, 
and that before he can actually determine his web thick- 
nesses he must give some thought to this feature. It is 
of primary importance not only that the rivets shall be 
equal in strength to what they have to do, but that they 
shall be pitched and disposed in the best manner com- 
mercially; that is to say, they shall be so arranged as 
not to contribute towards any increased cost over the 
minimum. Consequently, since web thickness plays an 
important part in the pitch of riveting, it must be 
ascertained what the requirements of the latter will be, 
before anything certain can be done with the former. 

To illustrate this it will be best to take an example. 
Supposing it is desired to design the web of a plate girder 
capable of carrying a total distributed load of 250 tons 
over a hundred feet span, the depth of web being Sft. 
There are scores of such girders about, and so the figures 
will be fairly typical of a great deal of work. 

The maximum shear at abutments will be res 125 tons. 
If the allowable rivet shear be six tons per square inch, 
and bearing stress 12 tons, the value of different 
diameters of rivets will be as under :— 


Shear:—jin. diameter = 3-6 tons single shear; 6-3* tons 


double do. 

lin. diameter = 4-7 tons single shear; 8-2* tons 
double do, 

liin. diameter = 5-96 tons single shear; 10-4* tons 
double do. 


Bearing :—jin. diameter = 5-25 tons for Sin. web; 6-5 tons 
for 2in. web; 7-7 tons for in. web; 9-1 tons for 
din. web. 

lin. diameter = 6 tons for fin. web; 7-5 tons for 2in. 
web ; 9 tons for fin. web ; 10-5 tons for Zin. web. 
liin. diameter = 6-7 tons for jin. web; 8-4 tons for 
2in web; 10-1 tons-for #in. web; 11-8 tons for 
gin. web. 
* Taken at 1} times the value of single shear. 
And from these values a workable pitch must be 
arrived at. 

First, make one or two trials to ascertain the required 
pitches at the ends of the girders for differing diameters 
of rivets and thicknesses of webs. Take jin. rivets 
through tin. webs. According to the above figures the 
shear value (double shear) is 6-3 tons, the bearing value 
being 5‘2 tons. Taking the lesser value, the usual 
5:2 x 90 

125 
sary. A lin. rivet with the same web gives a pitch of 
4in., and it is perfectly plain that in this case there will be 
no difficulty in finding suitable rivets and pitches for any 
thickness of web equal to }in. or over. Had the girder a 
curved top boom the case would be different. To illus- 
trate, suppose the depth at ends was only 36in., 
then a jin. rivet through a fin. web would give 
5°32 x. = A liin. rivet 

125 
through a iin. web would but give a pitch of a little over 
8}in., so that if the girder had shallow ends we might 
spare any investigations into the desirability of any webs 
less than 3in. in thickness. As, however, the case stands, 
a din. web will do very well so far as the riveting at 
least is concerned, since if a commercial pitch can be 
obtained with that thickness, it is obvious that it can also 
be obtained with any increase of thickness made neces- 
sary by other considerations. 


formula gives = 3°Tin. pitch as being neces- 


1tin. pitch—an impossibility. 








If, now, any web could be stressed to five tons in shear 
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itis patent that the required thickness in this case would be 


= + say, '26in. But we know that a buckling 
vo 

stress has also to be provided for, which will in most webs 
considerably reduce the unit figure. According to the 
generally accepted theory there are present in every web 
buckling stresses acting at an angle of 45 deg. with the 
neutral axis of the girder, and these stresses being alter- 
nately tensile and compressive, are so much more severe 
than a direct shear as very materially to reduce the safe 
shearing figure for the load involved. Since they act 
partly in compression, it is necessary to treat the web 
in some manner as though it were a column, and ascer- 
tain what its safe unit load will be on this supposition. 

Our knowledge of struts and columns is still, even 
with all the latest data and investigations, somewhat 
uncertain. The average man is reduced to the blind 
following of a formula which has been evolved by some 
patient experimentalist, and he must content himself 
with the assurances of others that it will give him a 
trustworthy result. His greatest difficulty is, however, to 
determine which formula he shall adopt—hardly any two 
give the same results, and there are many to choose 
from. The one which seems to be most generally fol- 
lowed in the ease of webs is that usually associated with 
the name of Mr. Cooper :— 

5 in which p = intensity of vertical shear 
p=, = e per square inch of section. 
30007 P = length, squared, 

#2 = thickness, squared, 

5, 1, and 3000 = constants, 
and many designers use this as it stands, making ? = 
the depth of web. squared, between centres of main 
angle rivets. If, however, the theory of a compressive 
buckling stress acting at 45 deg. be correct, it is evident 
that the proper length or depth to be taken will be the 
depth between rivets, multiplied by 42, or the depth 
x 1:414. The formula, which is properly one for long 
columns, should therefore be corrected to this extent if 
it is desired to work on the web depth, and since 
(y 2)? = 2, we get . 

v 
2P 

1 + 300082 

or simplified, 5 
p= Pr 

tg! 15007? ; 
and this is the most reliable expression for the purpose 
which we have to-day. 

The formula settled, the thickness selected can be 
tested to see whether it will stand its work. Since fin. 
webs will do for the riveting, let them be tested first for 
buckling, In the case before us we then get 

”o 
a oe 90? _ = ‘221 tons per square inch, or 
1500 x (4)? 

allowing 45 square inches of area in the depth, a total of 
45 x +221 = 9°945 tons, as the permissible shear in an 
unsupported jin. web plate of this depth. As there are 
125 tons to be met, it is evident that a din. web is quite 
unequal to the task, and if a 3in., 3in., lin., or even liin. 
be tried, it will still be found that the safe figures are far 
below the shear present. Many draughtsmen thereupon 
at once decide that stiffeners are necessary, and, since a 
sin. web looks thin, they may increase it to, say, fin. at 
the ends, and put stiffeners on to suit their fancy. They 
imagine they have fulfilled every duty when they have 
ascertained that the web requires some support, and that 
if they are kind enough to buttress it up to an extent no 
more need be done. There are hundreds of girders in 
use carrying heavy distributed loads in which the 
stiffeners are symmetrically and equally spaced through- 
out their length. That they have not yet collapsed is no 
proof that they are not ina fair way todoso. If the laws 
so far understood are of any value, their webs are most 
unequally and dangerously stressed—for which their 
designers are directly culpable. 

The virtue of stiffeners is that they are regarded as 
breaking up these diagonal shearing or buckling stresses 
and thus minimising their severity. If a strut or column 
is shortened, but not otherwise altered, it is known that 
it will safely carry a greater load than in the original 
length. It follows that if we can support the web at such 
points as to ensure that there will be no diagonals acting 
at their full length, the shorter lengths thus formed will 
safely carry a higher shearing value. In the case ofa 
web 90in. between rivets the length of one such diagonal 
would be 90 4 2, or 127°2in., so that if the stiffeners were 
placed 10ft. Tin. apart they would not serve the purpose 
intended. But if they were placed a little less than the 
depth of the web apart they would correspondingly 
shorten some of the diagonals, and so enable them to take 
a greater safe stress. 

Recognising this, some men deem that if they put 
stiffeners half as far apart as the web is deep they have 
effectually broken up all possible diagonals, and so secured 
a stable web. This might well happen were the thick- 
ness of the web such that when the stiffeners are so placed 
the new lengths of the diagonals are sufficient in themselves 
to take the stresses present. But this they frequently 
forget to try. 

The science of stiffener placing is too serious to be 
trifled with by such haphazard methods. The eye is not 
to be trusted in the slightest—mere symmetry counts for 
nothing; even practical experience is very liable to be at 
fault. The position of stiffeners should never be guessed 
at or arranged solely to look pleasing. Ifa given diagonal 
is only safe at so much, it must follow that it will take a 
diagonal of a given length or less to carry, or be equal to, 
any desired load. The only problem is to find that per- 
inissible length. : 

With the exception of stiffeners situated directly over 
bearings, it is not customary to credit these devices with 
any exact strut or column-like properties, Indeed, it 





would obviously be hard to apportion any stress or part of 
a stress tothem. They are not like the verticals in an 
open web girder, which have definite loads to transmit or 
distribute; they are put in primarily to “ break up ” cer- 
tain web stresses, and, by imparting a new artificial 
length to the directions in which these act, to enable the 
same web to safely carry greater stresses. Incidentally, 
they also considerably stiffen the girder and the flanges, 
act as convenient covers to the web joints and as 
attachments for smaller girders, &c.; but these are only 
subsidiary matters, and are so only because the stiffeners 
happen to be there. It is impossible to say this or that 
stiffener carries so many tons load, and the question of 
their exact size must largely be a matter of experience or 
of the amount of lateral stability it is desired to impart to 
the flanges. Certain sizes of material have by long usage 
come to be recognised as suitable and as meeting the case 
fairly, and they are seldom departed from. 

The stiffeners cannot fairly be regarded, then, as taking 
any constructive part in the girder—that is, they are not 
active carriers of stress. True, they have work to do, 
and most important work, but it is of a negative rather 
than of a positive kind. Their function is to help and to 
keep stitf under loads; they do not enter into the girder 
as an integral part of its scheme. They could always be 
done without, if weight and thickness did not matter; 
they are auxiliaries, making for economy and ease of 
manufacture, and are not first principles, sueh as are 
tlanges and webs. 

If this be so, it will be best to regard them, when 
dealing with the web, as only so many interruptions to 
the free lengths of the buckling diagonals. It is true that 
if they were put close enough, and made heavy enough, 
they could take the place of the web, and do away with 
the necessity for one, but such an arrangement is outside 
the bounds of practical girder building, and need not, 
therefore be entertained. They can be taken as so many 
props or inextensible members securely dividing the buck- 
ling stress “ lines * into so many shorter ones, but without 
in any way interfering with the normal course or diree- 
tions of these stresses. Thus, in the girder under con- 
sideration the length of the diagonal has been stated to be 
10ft. Zin. If three, four, or more stiffeners were placed 
along the diagonal, their effect would be to break it up 
into just so many parts, and each part would become 
capable of being treated as a separate strut carrying a con- 
sequently very much greater load. 


The shear, therefore, being known at any part of the! 


girder from the shear diagram, it should be possible to 
find a formula which will give the depth of web which for 
any thickness will successfully stand the buckling or 
shearing stresses which it is known will be developed at 
any one point. If that depth be then taken as the hori- 
zontal distance in the clear between stiffeners, every con- 
sideration will have been successfully met. 

Taking the formula previously given, we see what is 
wanted is the value of 1. The shear diagram gives the 
actual shear to be provided for at all points, and an equiva- 
lent,of p, which may be called k, is readily ascertainable. 
For instance, in the girder under question, the shear at 
the ends is 125 tons, and as the effective depth of web is 

5 
90in., and thickness hin., this gives 125 = 2°8 tons of 
” 
shear per square inch of web to be provided for, and this 
will be the quantity * in this case. In an unsupported 
}in. web it was proved that the safe stress was only *221 
tons per square inch. What depth of web, then, }in. 
thick, will safely carry the 2°8 tons necessary ? 

By a well-known algebraical process 7 is deduced from 
the formula given, and equals (taking kas the equivalent 
of p) : —1 x 1500#, orl = / ; —1 x 1500; and 
this becomes the new formula enabling us to find the 
maximum unsupported distance a web of any given thick- 
ness with any given load will be safe at. 


In the present instance, we should get * = <a —1x 


1500 
4 
that a }in. web is only safe at 2°8 tons stress per square 
inch when it is 17in. deep, and, as a consequence, when it is 
deeper than 17in.it must be stiffened at intervals not greater 
than that figure. So that if the girder were carrying a 
central concentrated load of 250 tons, and the shear was 
then 125 tons throughout, it would have to have stiffeners 
17in. apart through its entire length. In the present 
instance, since the shear declines regularly from a maxi- 
mum at the abutments to a minimum at the centre of 
span, the stiffeners can be gradually spread further apart 
as they approach the centre. A convenient method of 
doing this will be to take the shear at, say, every 10ft. in 
the length of the girder, reduce it to a“ /” quantity, 
and again apply the formula, when a new distance will be 

given for the next 10ft. length; and so on throughout. 

It may, however, be considered that it is needless to 
space stiffeners so closely, remembering how much more 
work every additional one puts on the girder in the shape 
of extra cost of marking off, punching, reaming, riveting, 
smithing, or bending, dressing, &c. Naturally the freer a 
girder is from stiffeners, the cheaper it can be made, 
and it is worth while considering whether it is not 
better to thicken the web and spread the stiffeners. 
A little more weight is put into the web plates; on the 
other hand, fewer stiffeners are required, and some weight 
is here saved, and also much less labour is required. 

Supposing the web were made fin. thick instead of 4in., 
what difference could be made in the stiffeners? First 
of all find k; 90 x ? = 67:5in. area, and this gives 
125 
67°5 


= 295; therefore,l = 4 295=say,17. This means 


= 1°85. The formula then gives 


5 1500. GR x 

1 Ve 1 x 180; = 1 = 688 = 25, 
showing that they can now be placed 25in. apart. This is 
a consideration, and should be well weighed, especially 
when it is remembered that since the web thickness is 





increased the pitch of riveting can also increase, and 
another saving be effected here. 

It will now be evident that the careful designer can py 
the use of this simple and handy formula accurately “a 
his stiffeners and his web thicknesses in any plate girdeys 
so as to effect the maximum of econemy. In plate 
girders of large spans it is not possible to make the com. 
pression flange of sufficient width for it to be stable, con. 
sidered as a column or strut. As a consequence overhead 
bracing has been much resorted to, and necessarily go, 
But the advantages of judicious placing of web stiffeners 
and kneeing them on to the flange, are well appreciated, 
and there is no question but that they aid considerably jp 
the manner intended. It does not, therefore, follow that 
it is economy in a distributed loaded girder to attempt 
to make the web so tkick as to place stiffeners as fay 
apart as possible. There is seldom any need to put them 
only a few inches apart, although they are often seen go, 
but a reasonable distance, considering all the factors at 
work, should always be aimed at. One main point must 
never be overlooked ; they must always be spaced so that 
easy riveting pitches will be secured in the main angles 
and booms. 

As is well known, it is the custom in large girders to 
vary the web thicknesses, putting the thinnest plates at 
the centre, and gradually thickening out to the abutments, 
The variations of the shear are supposed to be responsible 
for this, but unfortunately the gradation is often blindly 
arranged. It needs a very nice adjustment and carefy! 
thought and weighing of every particular accurately to 
graduate a web. It is, ofcourse, an easy matter to say it 
shall be gin, }in., gin , and jin. thick in equal lengths of 
25ft. or less reckoning from the centre, and then make 
sure of everything by a plurality of stiffeners and rivets, 
But such work is not designing, it is purely guessing, and 
the man who works this way is not fit to be entrusted 
with design. When money is to be spent on anything, 
the man who does not get and give full value for every 
penny is either knave or fool. The question is not a job 
strong enough for its purpose, but a job, the cheapest and 
yet efficiently strong for its purpose; or if a certain 
amount is p Psa to be spent in ornamentation, the 
greatest value both in looks and strength for every penny 
spent. : 

If there be any truth in this, web stiffeners, web plates, 
rivets, &c., must all be arranged in the cheapest way to 
meet the strength required, and every girder will be in 
this a law to itself. Irregularly loaded  girders— 
especially if they be of large span, are often awkward to 
deal with, but a few hours’ extra application may easily 
mean a difference of many pounds in the cost of the 
finished girder. In proportioning a web it should first be 
considered to what degree the flanges need the help of 
stiffeners, and it will oftenest be found that this is a sure 
guide to the best arrangement. If the flange does not 
need much help, the webs may generally be safely 
thickened so that the stiffeners may be spread, since 
every extra stiffener means such a large addition to cost. 








NAVAL ENGINEER APPOINTMENTS. 


Tue following appointments have been made at the Ad- 
miralty :— 

Engineer lieutenants: T. C. Morris, to the Diana, on commis 
sioning; J. C. Pearson, to the Pembroke, additional, for the 
Diana; H. C. D. Barker, to the Britannia, additional, for the 
Aurora; A, J. C. Moore, to the Pembroke, additional, for the 
Diadem. 

Engineer sub-lieutenants: B. Harvey, to the Wildfire, addi 
tional, for Sheerness Dockyard as assistant to chief engineer-in 
charge of drawirg-office, temporary ; H. F. Pocock, to the Victoria 
and Albert, lent. 

Artificer engineer: G. Banfield, to the Pembroke, additional, 
for the Diana, 

Acting artificer engineer: G. G. Johnson, to the Vernon, 
additional, for torpedo boat No, 110, 








THE TRAMWAYS AND LicHT Railways AssociaTION,—Pro- 
gramme of the Vienna Congress in September, 1904 :—Sunday 4th, 
8 p.m.—Reception in the Stadt Park Hall. Monday 5th, 10 to], 
—Opening of Congress by the Minister for Railways and the 
Mayor of Vienna in the hall of the Austrian Association of 
Engineers and Architects. Drive round to the Hétel de Ville, 
the Imperial Theatre, and the Siemens-Schuekert works, 6 p, m. 
—Performance at Imperial Opera House, Tuesday 6th. Congress 
meeting. Visit to Car and Repair Sheds ofthe Municipal Vram- 
ways, and to the Imperial Park, Schiinbrunn. In the evening, 
banquet at Heitsing, given by the Minister of Railways. Wednes- 
day 7th.—Congress meeting. Visit to the New Harbours on the 
Danube, to the Municipal Electric Power Station, and run by the 
cable railway to Kahlenburg, where the Austrian Tramways and 
Light Railways Association will hold a reception. Thursday 8th, 

-Final meeting. Visit to the Electro-Technical Institution. 
5 p.m.— Banquet given by the Municipality at the Hotel de Ville. 
Friday 9th, Saturday 10th, and Sunday 11th.—Excursions either 
two days to the Schneeburg and Semmering Pass and on to Trieste, 
or three days to Linz, the Postlinburg, Innsbruck, and the Stubai 
Valley—monophase current-——Railway. 


EpInBuRGH’s New WATERWORKS SCHEME.—Good progress is 
being made with the Talla Waterworks, the great scheme on hand 
by the Edinburgh Water Trust for supplying the city with a peren- 


-nial stream of water from the sources of the Tweed, about 56 


miles away. On September 29th, 1895, the first sod was cut of a 
light railway for the works, from Broughton, on the Caledonian 
system, to Talla, and now it is expected that next autumn the 
water may be turned on, and the whole enterprise, which may cost 
about a million sterling, may be completed. The various sections 
have been let to different contractors. That from Tweedsmuir to 
Mossfennan has been executed by Mr. Best, and includes the Wray 
tunnel. This section is about 8 miles long. Some of it has been 
cut through whinstone. From Mossfennan to Broughton has been 
executed by Mr. Harvey, and from Broughton to Broomlee by 
Messrs. MacAlpine. Thelength of thissection, part of which has been 
through soft ground, is about 10 miles. From near Penicuick to 
Edinburgh the pipe track is at present being laid by the Water 
Trust employés. The great puddle trench and dyke at Talla 
reservoir is approaching completion, and the valley by-and-by will 
be flooded, when the reservoir is full, for 24 or 3 miles up the 
Talla Glen. The engineer of the Water Trust, Mr, Tait, C.E., is 
going on holiday shortly to St, Louis, 
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the rate of 500ft. per minute. The elevator end is lowered 
into the ship’s hold by a balanced girder worked by a 
5 horse-power motor. High up in the tower, 50ft. above the 
quay, is a small conning box in which an attendant stands 
and has a view of the ship underneath. By electric switch 
levers at his hand he can control the outside and inside 
elevators. The outside leg can work at a distance from the 
quay of 27ft. and to a depth of 31ft. below quaylevel. When 
the leg is hoisted up to its full extent the bottom is 44ft. 
above the quay. 

In the hold of the vessel trimming gear is provided. Four 
shovels scoop the grain to the revolving buckets. These 
shovels are operated by ropes worked by a 25 horse- 
power motor. The grain is taken by the buckets up 
the outside elevator and descends by a telescopic shoot 
into the boot of the inside elevator, which is on the 
ground floor of the tower, close to the quay wall. Then 
the inside elevator buckets raise the grain, a3 fast as it 
is emptied into the boot, to nearly the top of the tower, 
where it is shot into a large storage or garner tank. From 
there it is next dropped into a hopper to be weighed. When 
the weighing machine registers five tons the attendant 
presses down a lever with his foot and this shuts off the 
arrival of any more grain; he then pulls a hand lever and 
the weighed grain descends through a trap door at the bottom 
of the weighing hopper into a third or storage hopper, whence 
by means of a regulating valve it is fed evenly on to the broad 
rubber belé conveyor. 

When the elevator is getting a full feed the grain is dis- 
charged at the rate of 350 tons per hour. Everything has 
been specially designed for easy working, and the huge steel 
elevator leg on its girder can be raised or lowered in a few 
seconds, owing to the exactitude with which it is balanced. 
The height of the trunnion centre above the quay wall is 
66ft., and the girder for carrying the outside elevator is 84ft. 
long. The'combined weight of the outside elevator, girder, 
and balancing material is 60 tons. The girder is raised or 
lowered by a wire rope coiled on a drum, which is worked by 
means of a worm and worm wheel, and driven by a 5 horse- 
power reversible motor. For the inside elevator buckets a 
10 horse-power motor is used, and for the outside elevator a 
50 horse-power motor is required. 

The rubber conveyor belt is carried along under the roof of 
the quay shed and then along the elevated gantry to the 
warehouse, a distance of 600ft. The top belt ‘conveys the 
grain, and the edges are slightly curved upwards by guide 
pulleys to prevent the grain from falling off. The weight of 
the belt is 1 ton 15 cwt., and in length it is 1200ft. by 3ft. 
wide, and 3in. in thickness. By an arrangement of tighten- 
ing screws at the warehouse end the belt can be adjusted as 
desired. It 1s driven by a 60 horse-power motor. 

Although on a smaller scale, the barge elevator is of similar 
construction to the larger one, and has its own communicat 
ing gantry to the warehouse. It discharges 120 tons of grain 
each hour. Both elevators have been made and fitted up by 
Messrs. Spencer and Co., Limited, Melksham, Wilts, and 
their superintending engineer at Leith was Mr. J. McEwan. 
The Leith Dock Commissioners pay for these elevators, the 
cost being over £13,000. 

On its arrival at the warehouse the grain is conveyed by 
motor-driven belts to elevators, of which there are four, and 
lifted to the special bin selected. After it has been lifted to 
the top of the great structure it is first weighed on machines 
which automatically stamp cards with the quantity weighed. 
Then on this distributing floor four belts and four automatic 
‘* trippers’’ shoot the grain into one of the bins into which 
the building is sub-divided. The large bins hold each 
2500 quarters of grain, and are from bottom to top 75ft. in 
depth; the smaller ones contain each 500 quarters, The 
total capacity of the warehouse is 132,500 quarters. 

For discharging grain from the warehouse the arrange- 
ments are as follows :—There are four principal alleys on the 
basement floor dividing the groups of bins, and conveyor belts 
are laid along these alleys. The grain falls out of the open 
door of the bin to the belt, is conveyed to a hopper, then 
again elevated to the delivery bins. Lines of rails are through 
and alongside the warehouse, and the grain is loaded into 
wagons at the rate of 40 wagons per hour; or it may be 
sacked first by means of weighing and sacking appliances, 
whereby one man can weigh for delivery 209 sacks per hour, 
or a total when in full work of 4000 sacks each hour. Both 
railway wagons and horse lorries can be loaded at the same 
time. If overheating is feared the grain is run out of one 
bin, elevated in buckets, and shot back into the same bin. 

There are sixteen motors in the warehouse, and the 
feature of this new warehousing system at Leith is the free 
use which has been made of electric plant, the current being 
obtained from the Dock Commission. Everything movable 
both in the elevator towers and in the warehouse is worked 
by electric motors. Four of the warehouse motors are of 
40 horse-power each. These are for driving the elevators, 
and, running at 640 revolutions per minute, they give a 
speed of 600ft. per minute. A 15 horse-power motor works a 
service lift, and the remaining eleven motors are each of 
5 horse-power, and are used for driving the conveyor belts. 
They run at 960 revolutions per minute, giving a speed on 
the belts of 900ft. per minute. 

The warehouse has cost £47,000. It measures 160ft. long 
by 120ft. wide, and is 130ft. high. The walls are of brick, 
and are merely a weather screen, consisting of 144in. 
pilasters with 9in. work between. They are tied by bolts to 
the walls of the bins, with an air space between. The bins 
are of timber, the walls and partitions being built up by 
laying planks or battens one on the top of the other, and 
spiked together. When the bins are fully loaded, it is antici- 
pated that the top will sink from 10in. to 12in. by the 
closing of the planks together. In the construction of the 
warehouse an allowance has been made whereby the bins and 
roof may subside 18in. without putting any strain on the 
brick walls. When the warehouse is loaded to its full holding 
capacity there will be 26,786 tons of grain in store, which, 
with the weight of the structure, gives a total of 30,000 tons 
carried on the site, an area of 19,200 square fect. Naturally, 
the foundations are very substantial, consisting of piles 
round the entire outer walls, with concrete over the heads, 
and with four iron rods running longitudinally through the 
concrete. The concrete bed over the whole grea averages 2ft. 
thick. 

Messrs. James Milne and Son, Limited, Edinburgh, 
supplied the machinery in the warehouse, which is built to 
the order and at the cost of the Leith Grain Elevator Ware- 
housing Company, Limited. Messrs. Skepworth and Jones, 
Manchester, supplied the steel work and roofing, and Mr. 
James More, jun., M. Inst.C.E., Edinburgh, is the consult- 
ing engineer, the designs being those adopted by the Botsford 
Jenks Company, of Port Huron, Michigan. 





SMALL MOTOR CAR TRIALS. 


Tue Automobile Club’s trials of small cars came to a 
highly successful conclusion on Saturday last, when 
twenty-six vehicles out of the thirty-five which started 
on the previous Monday completed the 600 miles. In our 
report last week we outlined the progress made up to 
Tuesday evening. On Wednesday the run was from 
Hereford to Ledbury, by way of Tarrington, and thence 
by Bishop's Frome to Bromyard, then vid Leominster 
to Hereford. The day’s work included a hill test, 
Dinmore Hill being the chosen gradient. The total 
length of the climb was 4800ft., and the average rise was 
1 in 16°9. One of the gradients was for an extent of 
50ft. 1 in 10°84; another was for 150ft. 1 in 12°89. 
There was a somewhat heavy fall of rain, which made 
the surface of the roads greasy in places, and the drivers’ 
difficulties were increased by the herds of cattle which 
were encountered on their way to and from the great 
Hereford cattle market. Non-stop runs were made in 
the morning run by twenty cars, and in the afternoon by 
fourteen cars, and the following are the speeds made up 
Dinmore Hill in miles per hour:—Jackson, 11°5; 
Speedwell, 10°5; Vauxhall, 7-1; Service, 9°1; Pelham, 
8°4; Horley, 7:1; Wolseley, 15:1; Mobile, 7; Brown, 
9°1; Speedwell 9 horse-power, 9°5 ; single-cylinder Swift, 
13°2; Little Star, 12-9; Humberette, 8°5 ; Alldays, 10°6; 
Siddeley, 13°2; Wolseley, 12-2; Clyde, 10°8; De Dion 
6 horse-power, 13°6; De Dion (second car), 11°5; 
Mobile 8 horse-power, 15:1; Oldsmobile 9 horse-power, 
10; Swift, 7 horse-power, 13-2; Croxted 8 horse-power, 
18-4; Anglian 9 horse-power, 12:2; Alldays (second ear), 
13°8; Humberette 7} horse-power, 11°1; Prosper 
Lambert, 9°5; Little Star (second car), 12°8. 

On the fourth day—Thursday—thirty cars left Here- 
ford for the 52 miles run to Tarrington vid Ledbury, then 
on to Long Green vid Staunton, and back to Hereford vid 
Eastnor, Ledbury, and Tarrington. The day's tour 
was not free from accident. One car broke an exhaust 
flange, another a connecting rod, two cars had side-slips, 
while a further vehicle, with a two-cylinder engine, had 
both inlet valves stuck. These are only a few of the 
mishaps, as valve troubles were fairly prevalent. The 
necessity for placing the valves in positions easy of 
access is not yet fully appreciated by some makers, for 
one car was delayed three-quarters of an hour with a 
defective exhaust valve. Valves are always prone to 
get out of order. The following cars made non-stop 
runs on the morning journey : — 6 horse-power and 9 horse- 
power Speedwells, 6 horse-power Pelham, 6 horse-power 
Wolseley (two), 8 horse-power Brown, 5 horse-power 
Swift, 7 horse-power Star (two), 64 horse-power Humber- 
ette, 6 horse-power Siddeley, 7 horse-power Clyde, 6 
horse-power De Dion (two), 8 horse-power Mobile, 9 
horse-power Oldsmobile, 10 horse-power Croxted, 8 horse- 
power Prosper-Lambert, and 7 horse-power Alldays. In 
the afternoon, non-stop runs were made by the 6 horse- 
power Jackson dogeart and 6 horse-power Speedwell, in 
Class A; the 6 horse-power Jackson dogcart in Class B; 
the twe 6 horse-power Wolseleys, the 6 horse-power 
Mobile, 8 horse-power Brown, 7 horse-power Star, 64 
horse-power Humberette, and 5 horse-power Alldays in 
Class C ; and the two 6 horse-power De Dions, 8 horse- 
power Mobile, 7 horse-power Swift, 10 horse-power 
Croxted, 9 horse-power Anglian, 7 horse-power Alldays, 
7 horse-power Humberette, and 8 horse-power Prosper- 
Lambert in Class D. The Jackson and Speedwell in 
Class A, the Brown, Star, Humberette, Siddeley, and 
two Wolseleys, in Class C, and the Mobile, Alldays, 
Prosper-Lambert, and two De Dions, in Class D, scored 
*‘non-stops”” on both runs. 

On Friday the chief items on the day’s run were the 
brake tests. In the morning the vehicles were instructed 
to stop while going up Bishop's Frome Hill, with the foot- 
brake only, to start backwards, and then come to a halt 
again with the hand brake. In the afternoon the second 
trial was held on the descent of Aylstone Hill entering 
Hereford. The cars were required tostart down at a fair 
pace—10 to 12 miles per hour—and come to a standstill 
with the pedal brake. The cars were then allowed to 
gather way again, and had to be brought up with the 
hand brake. Twenty-six cars completed the day’s 
work, and all these started on the final stage of the com- 
petition on Saturday. The route chosen was to Kington, 
vid Yazor and Lyonshall; then on to Walton, returning 
vid Knill and Titley to Kington, and from Kington to 
Hereford. The route presented few difficulties, and 
twenty-three of the cars made non-stops in the 
morning, and eighteen in the afternoon. The success 
which had attended the pair of de Dion ears all 
through the trials was unfortunately marred within 
a few miles of the finish owing to the needle valve in the 
carburetter becoming loose and closing the jet. The 
stoppage exceeded the twenty minutes allowed by the 
Club, with the consequence that not only did this car lose 
its chance of a non-stop award, but its fellow was also 
placed hors de combat, as similar cars had to run as a 
team, that is to say, each vehicle of a team is awarded 
marks equal to the average marks gained by the two 
cars. The following table shows the number of “ non- 
stop’ runs made by each of the cars which completed 
the twelve runs, totalling 615 miles :— 

No. of No. of 
non-stop Name. non-stop 
Ss. runs, 


Name, 


”, Croxted ... 
Siddeley... 
Wolseley 
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8 H.P. Prosper-Lam- 
Daet-.; 5 - Sse 
3 H.P. Mobile ... 
De Dion... ... | Sf. ae 
Wolseley... 8 H.P. Speedwell 
Humber... ... 9H.P. Mobile ... 
De Dion... 
Humber... 
a 
Oldsmobile ... | 9H. 
Alldays ... 
ee 
. Alldays ... 
Swift 
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The, judges have recommended the following prelin)j. 
nary “non-stop” awards :— 

Class A.—First award, the 6 horse-power Speedwell 
No. 2 (7-non-stop runs) ; no second award. 

Class B.—No car eligible for the non-stop award. 

Class C.—First award, the 6 horse-power Siddeley 
(12 non-stop runs, highest possible) ; second award, the 
Wolseley team, Nos. 20 and 10 (12 and 11 non-stop rung 
respectively); third award, the 6} horse-power Hum. 
berette (11 non-stop runs) ; fourth award, the Alldays 
light car, one of a team (9} non-stop runs) ; fifth award, 
the 7 horse-power Little Star, one of a team (9 non. 
stop runs); sixth award, the 6 horse-power Mobile (g 
non-stop runs); seventh award, the 9 horse-power Speed. 
well (6 non-stop runs); eighth award, the 8 horse-power 
Brown (5 non-stop runs). 

Class D.—First award, the 10 horse-power Croxted 
(12 non-stop runs, highest possible); second awari, the 
7 horse-power Humberette (11 non-stop runs) ; third 
award, the Alldays light car, one of a team (94 non stop 
runs) ; fourth award, 7 horse-power Little Star, one of a 
team (9 non-stop runs); fifth award, the 8 horse-power 
Mobile (7 non-stop runs); sixth award, the 9 horse-power 
Anglian light ear (5 non-stop runs). 2 

Judging from this list it would appear that a trust- 
worthy motor car for touring with two persons is not yet 
available for £150. Yet the causes of trouble on the 
roads were generally of a minor character and shouwid ir, 
most cases be easily preventable. Matty of the lower. 

wered cars would have given a better showing o:: the 
hills if the makers had been satistied with a slixhtly 
slower speed and had geared them down accordingly, 
When driving up a long ascent of, say, half a mile of 1 in 
12, it matters little to most people whether their car 
surmounts the obstacle at the rate of, say, 12 or 8 miles 
an hour so long as the car is able to propel itself to the 
top. There were very few stops due to punctures, and 
for light vehicles of about half a ton the “ puncture bug- 
bear” need not be greatly feared. Vibration brought 
about by high-speed engines was clearly responsible for 
many little annoyances, such as nuts working loose and 
petrol taps closing themselves. But the accident which 
was most regretted by those who took a disinterested 
view of the competition was that which befel the Rover 
machine. In this case a ball in the bearing of the half- 
time shaft broke, and the pieces dropped into the spur 
gearing, with the inevitable result. 

Much praise is due to the Club officials and to Mr, 
Basil Joy, the technical secretary, in particular, for the 
admirable arrangements which enabled the trials to be 
carried to a successful issue. 








THE USE OF ELECTRICITY ON THE NORTH. 
EASTERN RAILWAY AND UPON TYNESIDE. 
By Cuar.es H. Merz and WittiAM MCLELLAN, 
INTRODUCTION, 

Object and scope of paper. —The district bordering the navigable 
portion of the river Pres now forms one of the most important 
manufacturing areas in the United Kingdom. It has long been the 
home of a variety of industries, and the adoption of electricity for 
motive power for all classes of work has been so rapid during recent 
years as to have a material effect on the industrial conditions there 
prevailing.| The object of the present paper is to give a short 
account of the most recent development in the use of electricity on 
Tyneside, and to indicate some of the main principles governing the 
cheap generation and distribution of electricity for industrial 
purposes. 

The electrification of the North-Eastern suburban lines.—The latest, 
and possibly in some ways the most -important, application 
in the use of electricity on Tyneside is the adoption of electrical 
driving for the whole of the passenger service on the North-Eastern 
Railway Company’s suburban lines on the north bank of the river. 
It may therefore be of interest to give the reasons which prompted 
the railway company to take this step, to state the nature of the 
problems that were faced in the electrical ejuipment of the line, 
describing briefly thesystem adopted; the generating station, and the 
apparatus installed, and to conclude with a reference to the general 
question of power supply in the United Kingdom. 

Competition of electric tramways with raileays.—The adoption of 
electricity for tramway work has resulted in enormously increasing 
the number of tramway passengers, and has also had the effect of 
greatly extending the radius over which tramways can successfully 
compete with railways, however efficient the service of the latter 
maybe. Where electric tramways exist parallel to a railway line 
the effect has been to withdraw from the railway all passengers who 
wish to travel distances of two miles or under, save possibly those 
whose homes and places of business both happen to be immediately 
adjacent to a railway station. The number of passengers carried 
by a tramway after electrification is frequently ten times as 
great as formerly, and though the traffic diverted from the 
railway accounts for a portion of this increase, this por- 
tion is relatively small, being, as a rule, under 10 per cent. 
of the total, the remaining 90 per cent. of the increase consisting 
of entirely new traffic created by the increased facilities afforded. 
It is reasonable to assume that improved railway facilities will have 
a similar effect upon suburban and inter-urban traffic, even 
though it may be impossible by any improvement to recover from 
the tramway all or even the greater part of the two mile passenger 
traffic, 

Reasons for electrification. —The North-Eastern Railway Company 
adopted electrical driving, therefore, not so much with a view to 
retaining the short-distance passenger as to developing suburban 
traffic, and for dealing as efficiently as possible with a frequent 
inter-urban service over some forty miles of line. The system of 
electrical operation adopted .is.that known as the third rail con 
tinuous-current system. The energy for operating the trains is 
generated in the power station as three-phase alternating current 
of 40 cycles per second at a pressure of 6000 volts. This current i+ 
transmitted to five sub-stations, where it is converted bystationary 
transformers and rotary converters to continuous current at 60° 
volts, at which pressure it is fed to the third or conductor rail. 
The return circuit is made through the running rails, the conductor 
rail being connected to the positive and the running rails to the 
negative bus bar. The new electrical system and its relation to 
the main line is shown by Fig. 1, which also shows the positions of 
the generating station and sub-stations, 

The extent of the electrified system.—It will be seen that there are 
three distinct lines leaving Newcastle for. Tynemouth and the coast 
—the ‘‘high line,” which serves the suburban districts to the north 





* Section G of the British Association. 

+ The Newcastle-upon-Tyne Electric Supply Company now have con- 
nected to their system a mixed power, lighting and traction load 
equivalent to some 49,000 horse-power, which includes the supply to the 
North-Eastern Railway and the Tyneside Tramways The factories 
supplied employ some 40,000 hands. It may safely be said that the use of 
clectricity within. the company’s area of supply has resulted in the dis- 


placement of 50,000 horse-power of steam machinery. 
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»d east of Newcastle—Jesmond, Gosforth, and Benton—the | Each coach when equipped with. motors, can_ either. be, used | considerable reserve for making up time. When it is required 


direct line through Wallsend and North Shields, and the ‘‘river- | separately, as an independent unit or in any combination of motor | to do this, instead of shutting off power at A—Fig. 2—and allowing 
side line,” which joins the direct line about a mile to the west of | and trailer coaches, the electrical connections being so arranged | the train to coast, the power may be kept on till B, that is, until 


North Shields, and is chiefly used for goods and mineral traffic | \ 1 
In addition to these, the main line har | up of a number of motor coaches and trailer coaches or a single 
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Fig 1—RAILWAY AND TRAMWAY SYSTEM ON TYNESIDE 


been electrically equipped between the Central Station and Benton, 
while running north-west from Newcastle to Ponteland there are 
some eight miles of new suburban line operated electrically, which 
will be opened within the next few weeks. 

Electric and steam services contrasted.—The service given before 
electrification consisted of approximately an hourly service, with 
additional trains in the morning and evening to cope with the 
heavier traffic on the direct line, while on the other lines the 
intervals between trains varied from one to two hours, In order 
to create suburban traftic, it is now generally realised that a more 
frequent service than the above is desirable, but it is also evident 
that this is only commercially practicable with some system under 





Speed curve for One Mile Run 
Electric Train 
Steam Troin 


ius eee HS 


Fig. 2-ACCELERATION AND BRAKING CURVES 




















which the size of the train may be readily increased or diminished 
to suit traffic requirements, with a proportionate effect upon the 
working expenses, The greater flexibility of electrical operation, 
together with its other advantages, makes it a satisfactory solution 
of the problem. The service now given is practically a quarter- 
hourly service for the whole of the lines, with the exception of the 
riverside line, which is used chiefly for goods tratftic. 
THE Etectric Train, 

The advantages of electricity Sor railway work.—In any properly 
designed system of electric traction it is far easier to obtain a high 
rate of acceleration than in the case of steam propulsion. In 
addition to this advantage the multiple unit system of train 








Fig. 4—COLLECTING SHOE RAISED 


Operation adopted 


la atintée : * . . 
“4sticity which renders it specially. suitable for suburban work. 


Briefly the system consists of equipping more than one of the 
comprising a train with motors, instead of concentrating all 
er in one vehicle as is done in the case of the locomotive. 


coaches 
the pow 


by the North-Eastern Railway possesses an 


motor coach. The fact that the control can be effected equally 
well from either end of the train greatly simplifies the working 
of a busy terminal station—a pvint of itself of vital importance in 
Newcastle, where the steam traffic could not have been increased 
on account of the congestion caused at the Central Station—the 
terminus for the suburban lines—due to the shunting of loco- 
motives from one end of the train to the other. 

The other advantages of the multiple unit system will be 
obvious — the subdivision of the driving machinery over a 
number of axles utilises so much of the weight of the train 
for rail adhesion that rapid acceleration can be safely effected 
without slipping of the wheels, while the facility with which trains 
of any length can be built up without affecting the efficiency of 
the system or diminishing the speed of the train enables rushes 
of traffic to be readily met. The essential difference, from a traffic 
mnager’s point of view, between the operation of steam and 
elsctric trains is that in the case of the former it is customary to 

| maintain a more or less infrequent service of heavy trains during 
the slack hours, and to* supplement these by additional trains 
during the hours of increased traffic, while in the latter case 
a frequent service of light trains is maintained throughout the 
whole day at regular intervals, increased traffic being met by 
in:rzasing the number of coaches per train. As at least 70 per 
ceit. of the population have no business hours, will not consult 
u time-table, and object to waiting, it is clear that the second 
system must result in encouraging people to travel. 

if the superiority of the second system be admitted, as for short- 
distance traffic it must, it only remains to point out that the steam 
locomotive, on account of the drop in its efficiency at light loads 
and on account of the greater ratio of dead weight to passengers 
carried, labours under serious commercial disabilities in attempting 
to meet the conditions involved. 

The utility of « reserce of power in electric train equipme nts.—The 
most important point, however, for suburban work, is the higher 
acceleration possible with electric traction, as this enables a saving 
of time to be effected without increasing the maximum speed. 
Fig. 2 gives the acceleration and braking curves of an electric train 
on the level contrasted with those of a steam train under identical 


conditions, and very forcibly shows the advantage, especially in | 


the case of a stopping train, of the acceleration attainable with 
an electrical equipment. It will be seen that the steam train is 


accelerating practically up to the time the brakes are applied ; this | 


is necessary in order to obtain a reasonably high average speed, 
and consequently very little reserve of speed is possible. For 
example, if three minutes be allowed for a particular run, and if 
on account of delays it is desirable to make up fifteen or twenty 
seconds, it is almost impossible to do so with this train. In 











| economy, but also from the point of 
| operation, not so to choose an equipment that the journey 
| can be just performed in the scheduled time, but to provide a 


that one driver can equally easily operate and control a train built | the brakes must be applied. 


It follows that it is desirable, not only from the point of view of 
view of satisfactory 


certain reserve of power, and conversely, when the equipment is 


| decided upon, not so to arrange the timetable that it can only 
| be adhered to by keeping power on until the brakes must be applied. 


It is only by arranging the schedule so that under normal condi- 
tions ample time is allowed for coasting, and for application of the 
brakes, that a time-table can be adhered to, especially in cases 
where slight delays constantly occur, such as are mseparable from 
the operation of a frequent service of trains over busy and compli- 
cated linesand junctions. This obviously applies with even greater 
force where a ‘‘ mixed” service of steam and electric trains has 
to run over the same section of line. 

The importance of correctly choosing the electrical equipment 


| is illustrated by Fig. 3, from which it wi!l be seen that equipment 
| Y, which under suitable conditions might be as efficient as X, allows 
| considerably less margin for making up time, and takes 16 per 
| cent. more power to perform the journey of one mile than does 


equipment X, though the time taken and the weight hauled are 


| identical in each case, 


Fig. S—-COLLECTING 





De scription of North-Eustern Railway electric train. —The general 
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the effect of different equipmzts 





Fig. 3-SPEEO CURVES 


appearance of the electric trains is shown on page 262. The coach 
bodies were designed by Mr. Wilson Worsdell, chief mechanical engi- 
ne:r to the North-Eastern Railway Co., and built by the company 
at their works in York. The trains are of the open corridor type, 
lighted and heated by electricity, and ample space is provided for 
the comfort of passengers. The whole of the side of the car is 
g'azed, so that the ordinary lighting is exceptionally good, and 
special attention has been paid to the ventilating arrangements. 
Kach car is 55ft. long, accommodation being provided for seventy 
passengers in a trailer coach, and for sixty-eight in a motor coach. 
Tke motor coaches, each of which is sufficiently powerful to 
maintain scheduled time when drawing one trailer coach, are 
equipped with two motors, both motors being fixed on a single 

ie. The motors are each rated at 150 horse-power, and weigh 
about 4€00 Ib. 

The particular form of multiple unit control in use on the North- 
Eastern Railway is the Sprague Thomson-Houston system. 

The electric coach equipment.—Each motor coach is fitted with 
sliding shoes which make contact with the conductor rail. Figs. 
$ and 5 show a shoe raised from contact with the rail, and 
lowered. The current collected from the conductor rail passes 
through a main switch and fuse to a series of switches called 
**eontactors.” These control the supply of current to the motors, 
cutting in and out resistances step by step, thus regulating 





SHOE LOWERED 


the case of the electrical equipment, on the other hand, as the ; the amount of current used and therefore the speed of the train. 
characteristics of the electric motor allow of rapid acceleration, and | The contactors are worked and controlled by electro-magnets fed 
as in order to obtain the most economical conditions it is necessary | froma nine-wire cable which runs from end to end of the train 
that power should be shut off as early as possible in the run, and | and is connected through a ‘ master-controller” 
that coasting should be allowed for as long as possible, there is a 


to the con- 
tactor operating gear on the one hand and to the third rail shoe of 



















































































Serr. 9, 1904 


= 
= 
& 
Z 
_ 
ie) 
Z 
= 
~ 
a8 
Eo 








*Luvduiog Asr0eyjog ureyy Le[suavg ey} puv ‘[jomquio AM jo ‘XavdaioyD [vop 
Urey [[9GOUNY 943 Toa szuejd Zutsi03s puv Furfoauco 410} siepsio poatoooi 
< ay Way oules 94 T, “HoIMyjomg 4 “poyluiry SABMUIBI TY, pur | puy t 
meqsuruig oy} 40J esnoy-zemo0d puv sajiog 103 Zurpyimq [ee3s 940;duI00 
B JOJ 4OVIZUOD OY} OSTe puL ‘sYIOMSY UOZyeEg 3e SeUTgovU BuIsivyo 
MOU 04} YILM UOTJOUUOD UI posn oq 04 4uL[d SulpuLy-[voo ezo[daI00 & 105 
Siopio pealeoel GAvY “Of puw UOWOW ‘Mvyvir) ‘oTLysyIOK Ul yOsSeI 
YRTBoY oarjovsqze Uv ‘Lo[y[] JOJ puv ‘aqua ‘og ‘UMOySZUTY OJ S10JONI4SOp 
JO} sIepio peateooi AjyUo001 seq Auvdwoo owes ogy, “Avg vosulay 4v 
wo01}0eI0 Jo sseooid Ul MOU st puv ‘syeom 4Y Sto UIqAIM [oodsealy] 7v JoUIvE}s 
euo prvog uo pooyd sem quujd ojoym oyy, ‘Avg vosujaq ‘sonbavy 
ozuei0r] Jo Az10 04} 10F yuLid 1ojoNIYWsep o40[dmMOoo wv 40j JOpsO o1Ydv1ZE]04 
v rok siqz jo Avy ut poatooos ‘poytmmry ‘Auvduioy sojonsjsaqy [[Vjsso}H] 
e"uL ‘Aeqqy weyqea ‘ITH woyumd ‘Ar0j0vqg sepmodunsy jeAoy oy} 4e 
pe37y oq 03 ‘sdvi} uivo}s quoyzed sjediery gg 10} “Gg ‘YaeMYyNOg ‘400138 
-svuloy], “IS ‘WZ ‘sysOAy uvojnA ‘osuwy puw jedier) yjIM joRI}UOO ¥ 
poord oavy 44 ‘g ‘uopuoy ‘eoyjo-ae my ‘flounog AuLIYy ey J,—-"SLOVULNO|D 








*W19Y} JO OUO WIOIJ ULVI} OY} OALIP pave 1043030} SAaATJOUZODO] OM} 
a[dnoo 03 sureay Aavoq yILM Zureep ul e[qissod st 41 ynq ‘peploaw syuedan9 
[njszomod YyIM Zureop so[jorzuoo eZivl we st AjUO you yey} Os ‘seyovOO 
Jojoul oy} JO 4ey3 04 wWoyshs [oIZUCO ey} SpivZoI se AL[IUIIS SI yUOUI 
-dinbo [eounoeje leq, ‘Inoy uv sejiul usezINOJ Jo poods v 48 [OA 043 
uo sU0} QO JO UleIz B JO ‘MOY Uv soTIUI Ue, 04 CUM WO’Z Jo poods ¥ 
ye Jz, Ul [ Jo Juerpeld v dn suo} Qe, Zurqsiem uresy v ‘Burney pav “qyIH 
Suyjseys jo oqudvo st sayomos0] You = *g “BIYy- SeATJOUIODO[ 91140010 
Aq 44L4 [Bop St oWjer} sty} ‘UOIZEIT}UEA [OUUN Jo yUNODOV UO seIz[NOWIP 
a1v O10} B194M OUT] episkend 043 UO pu ‘seul, poylsj00;e O43 jo ojo 
04} JOAO ayZeI} Spood Jo yuNOUIe OFIV], B St OOY,T,—‘s4eryomMov0) 12.4j00/5 

“opyean 
jo ssouyoryy v fq poxoeq [903s yooys jo soAey v Aq pozojoad st Apoq 
qouvoo 04} Jo opis depun 9g} pur ‘uorzIsoduioo jooid-e1y yyiM pezwoo o1E 
sajqeo puv souIM [[y ‘poeyjave AjeaAyooyo puv yory) ‘uly Zurdid [ae3s 
UMBIP PI[OS UI UNI o1v-—JOALIP OY} JO [O1ZUOD oy} JopuNn AlJOOIIp BuIeq 


t~« 7 > 
TIF Ud FOUR, 





ZAILOWO90O1 SGOOD 91NL9375—9 “314 


4OU—YO}IMS UTCUI 04} 0} sOOYs J0ZD9T[OD OY} WIOIZ sUOTZDOUUOD OYZ ynq | sUIO}SAs OA GU OY} dooy 03 Sv Os) pouZISep Udeq sey SZuLM og} ‘Apoug ~ 
‘sor U9EM30q OUTIVO[ O[duUIL YZIM ‘DUISsvO poyU[NsU! Joord-a1y PoAcodd | ‘syuozino Savoy favo You op ‘puvy 29430 oY} UO szINoIO 
Ul UNI aIv soso sossoidmoo puv ‘Suny ‘joryu0o 043 puv ‘s10}0¥} | Jossosdtuoo ae puv “Buyysy ‘joayuoo oy «=*YORIMNS UleT 04} Jo suvom Aq 
-U09 94} Wosy S1OJOUI OY} JO BuWIM ULeUT OYJ, ‘“spvol Jo Buissoso [[v ploav | [rvs JOyONpUO og} YIM UOTOUUOD WOIy Yo yno AjortjzUS oq AvUT 109}%] 
0} yHoyFZnosy} pur ‘10q30 yYove jo yuopuedopul puv woay opvavdas AjortyUS | OYZ—|[Ie1 OY} MIO’y poster oq QOS 94} SSO[UN—JOALIP EY} JO [OIZUOD O43 





vi ie a al 





) eo 











AYMTIVUY NUALSVAX-HLUON ‘NIV 


O18 YOM syle 








Alypres Wing efqisnqwoour {pueUIpae 
BU 2eYy} OS O1B UB UpeyUTeUL 93 Zatpuez ‘1r9Mmod-osz0y 000'0e 
40 000°OT 9q Awa YoryM ‘uoT}e}s ZuTe1eu0Z oy} Jo Azloedvo ofoyM oy} —uUOTZOR 
OPU} SOMOS SOdTAep Aqoyes Oy} JO OUO []ZUN—sT O10} ‘BULLAN900 4ININO 4104s ¥ JO 
ZUOAS OY} UT JEYZ PELOQUIOUIOA ST FL USYA postwar oq [ILA SOPI[NOWIP ogL « 


Jopun jOU SI JOtIO; 843 YSZnoy} pue ‘s10j;0U1 oY} 03 BuLmLA urvUI oy} Soop 

osje sv ‘syucuano Aavey AIOA AlIvVd sUOTJeUUOD SOYs ZurQoe[[00 oN, 

‘s}IModlo Jossoidmoo se pus ‘BuryzqSy ‘joryu0o egy, (¢) 
“SdOUTISISOI puL 

SIOJOU OG} OF SAOZJOVJUOD 9Y} Woy Yovoo oy} Jo Buia urem ogy, (z) 
‘yovoo 10}0u 

youve UO YOIMS UIBUL OY} 0} sUOI}OeUUOD PUL seoYys Zurtjo9]j09 oY, (1) 
—sjivd 90143 07UI peplarp oq AjjuetMeAUOD Av ZuLIIM Yoroo o40;d 
“09 94} SUT, “ICALIP 04} JO [OI}UOD oFeIpemITAT oY pPUOdeg ore QOTYR 
$9]1Qv9 e804} oJ puv ‘szue1Mo Aavay AIIVO YOGA Se[quo osoyy 10} puocces 
oy} Sutaseser ‘meqshs ysiy 94} JOpUN s}MOIIO uIv}J00 BuiSuvwe ut ynq 
‘estutord woo ¥ UL 4OU SOI] UOIINJOS 4991100 04} UOIUIdO s.1oyyNe Oy} UE “UOT 
OFUL S}NO-JNO O1ZVUIOZNG OY} BULIG GouUo 4v 0} YUSLOYJNS oq [[vYS Oye] OQ9 
‘s[1¥J SOILM OY} JO OUO JI 4B} OS JO ‘Orv SNOLIOS B OSTNBD 0} YUOLOIgNS 0g you 
II%4s oSvyvo] 04} peseuep Zurm00eq soitm oY} JO eUO Jo 4UOAO O44 Ut 4ByY 
O08 UOIZB[NSUL pu SsUOTQD9UUOD 64} ESuVIIE 0} e[quIejord st 4 JOyQo4M 
eploep 03 Su1eq uotjsonb quvzodut oy} ,‘uZisep [njorvo sozezIssooou But 
-do[eaep 4[Nvy & JO Os¥d OY3 UI IY JO Ysld [[v CAO 0} SB OS SOYOVOD 1040UR 

oy} JO Sui 04} SurZuese os Jo weqoid oy —‘a.v' survbo suoynnos.g 
*1osserd W090 are WOALIp-A][BOLIY 
-09[9 uv ZuLdizvd Yoo IOJOUL Yous ‘seywIq ITS esnoySuryse Ay O1ZeTIOyNe 
qv pozzy ee sues} OY, “Urey ojo;duI00 vw dn oxvUE 0} Su1od soqovoo 
JOjOUL OY} JO YOwo uo AjsnoouL}NULIs OpvU o1LJOIOY} OAL sOOUTPSISO’ 
pU¥ SIOJOUI JO sUOTPBUIGUIOD ATesseDeU OYJ, ‘esoy} Jo ouo AUB WO’y UOALIpP 
oq AvUl ULeI} B pUe ‘IO][OIZUOD-19}svUI v SBY YOROO JOJO YORy ‘soyovoo 
JojouL ][[@ UO sIOJOv}UCD 9y} sezvIedO ‘ZO][OIZUOO-JE4STUA 94} YZNOIg? 
‘Vory ‘79q}O 9Y} 02 PUS CUO MOIJ 9/Q¥O OIIM-OUIU SNONUTZUOD ¥ ST O10q3 ‘OQ 
AvuUl ures} B Sug] Joaemoy ‘eouoey ‘sBurjdnoo puv sojqvo oiLM ouru savy osyr 
SOGOVOD IO[IVI} OY], “WOIJOUTIOD yoH90s puv Zuid vw <q yxou OYA Jo 38g] 03 
poutof st v9 eUO jo B[GwO OIIM-OUTU OY, “10Y4}O EY} UO Ivo Fuipvay ony 





/ 


UL OLULOAIA HOVOO-XIS 















Sept: 9; 1904 








THE ENGINEER 





263 








OBITUARY. 


GEORGE WILTON CHAMBERS. 

Mr. GeorGe Winton CHampers, of Clough House, Mas- 
borough, Rotherham, died on the 1st inst. Mr. Chambers 
was born in London on January 24th, 1812. In 1831 his 
father, Robert Joseph Chambers, induced him to go to York- 
shire to superintend a colliery which had been opened near 
Rotherham. He assisted at the opening of the first line 
constructed in the Sheffield and Rotherham district— 
the Sheffield and Rotherham Railway, now part of the 
Midland system. That railway was opposed in the House 
of Commons, for we read that ‘‘one hundred and twenty 
highly respectable inhabitants of Rotherham petitioned 
against it on the ground that it would probably have 
the effect of causing the idle, drunken, and dissolute 
portion of the Sheffield community to flock to Rotherham.’’ 
The Lords threw out the Bill in 1835, but it was passed in 
1836, and the line was opened in 1838, George and Robert Ste- 
phenson being amongst the notables who attended the opening 
ceremony. Mr. Chambers has always led an active business 
life. He was principal partner in the well-known firm of 
Messrs. George Wright and Co., stove grate manufacturers, 
Burton Weir Works, Rotherham ; chairman of the North Cer- 
tral Wagon Company, Limited ; vice-chairman of the Sheffied 
and Rotherham Bank, and intimately connected with many 
other concerns. It is recorded of Mr. Chambers that he was 
a passenger in the first train from Sheffield to London. On 
that occasion the engine failed to pull its load through the Clay 
Cross tunnel, and the passengers had an uncomfortable wait 
in the darkness while arrangements were being made for 
drawing them out. Mr. Chainbers, during his exceptionally 
long life, has taken an active part in the development of 
Rotherham, and has seen its mining and iron-working indus- 
tries increase to a great extent, the population of the town 
itself having increased six-fold. One of the chief links 
between the past and the present, a man of high character, 
of remarkable energy and usefulness, his death is universally 
deplored in Rotherham and South Yorkshire. 





‘HE death is announced of Mr. Tom Newsum Turner, 
which took place on the 2nd inst., at his home, Dunstead Lodge, 
langley Mill, Derbyshire, Mr. Turner was the chairman and 
managing director of the Langley Mill Vulcan Ironworks since its 
formation as‘a limited company last year, prior to which he was 
sole proprietor of the firm trading as G. R. Turner and Co. 
Mr. Turner, whose death, at the age of forty-eight, is deeply 
regretted, was associated with several important companies, and 
held many itions of consequence. He was a member of the 
Institute of Mechanical Engineers and of the Institute of Mining 
Engineers, chairman of the Langley Mill and Heanor Gas and Coke 
Company, &e, 





We regret to have to announce the death on the 3rd inst., in his 
seventy-third year, of Mr, Kirkhouse, lately one of the proprietors 
of Tyler's Town Collieries, Rhondda Valley, and a mining engineer 
of repute in the Glamorganshire coalfield. He was a son of Mr. 
Henry Kirkhouse, mine agent at Cyfarthfa, and began a long 
experience at Mr. Crawshay’s collieries, Hirwain. He was next 
associated with Messrs. Thomas and Joseph, and with Mr. D. 
Williams, in leading Aberdare collieries ; and next in Rhondda 
collieries, and eventually became partner with Mr. Tyler. He 
possessed the inventive faculty to a marked extent which has 
characterised leading South Walian mining engineers, and was 
notable as the inventor of the ‘‘ Harbour of Refuge” scheme for 
affording shelter near lamp cabins in case of explosions, He 
was also one of the earliest to devise a means for watering small 
coal, and thus lessen the violence of coal explosions. He figured 
in the rescue band of many explosions as one of the most fear- 
less, and was connected with the administrative government of the 
coal area of South Wales and Monmouthshire. 


WE have to record the death of Mr. George Heaton, whose 
father, Mr. Ralph Heaton, was the founder of the Birmingham 
Mint. Mr. George Heaton, who was seventy-one years of age, 
retired from the Mint about thirty years ago, and it is recalled 
that at one period, while acundaiad ath the Mint, he spent two 
years in Italy as the representative of the firm, and specially in 
connection with the execution of a large contract taken by the firm 
for the fitting up of the Italian Mint. Since his retirement from 
business he has devoted himself to public work, and he leaves 
behind him an honoured name. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 
RAILWAY orders in the Birmingham district are scarce for every- 
thing but wheels and axles, &c., though some of the companies are 
abandoning or reducing their own manufacture of carriage fittings, 
which they find they can buy to more advantage. Rolling stock, 
however, continues in good request for some of our southern home 
lines, as wellas for India and South America. In the heavy tube 
trade it is only certain superior kinds of steel tube, suitable for 
engineering purposes, that are in a satisfactory position at date, or 
that command a reasonably satisfactory price. Seamless steel 
tubes are selling well in anticipation of next season’s cycle require- 
ments, but the productive power of the trade is stil] so much in 
excess of demand that prices are still unremunerative. 

Manufacturers are fairly ae employed both in brass and copper 

tubes, The market for metal wires is rather weak for heavy sizes, 

but some good sales of pin, rivet, and screw wire have been 
recorded against severe German and French competition. Rolled 
metal rips have been in slow production, but rods are in more 

reques ° 
In the spring experienced Birmingham and North Staffordshire 

manufacturers declared that they did not anticipate any appre- 

ciable improvement in the condition of business t‘ll the early 
autumn, The existing prospect appears to justify their prediction. 

Chere are still several Birmingham trades in which the depression 

continues as acute as at any time within the past twelve or 

eighteen months, But where such a great variety of industries is 
carried on it is most unlikely that all should be flourishing at the 
same moment, 

lhe iron trade continues to show a somewhat improved state of 
affairs, but there are few new features on the week. The demand 
for pig iron keeps steady; finished iron, too, is improving.” The 
call for unmarked bars is increasing. Prices, however, are still 
£5 15s. to £6 ; North Staffordshire bars, £6 5s. to £6 10s.; a les, 
£6 to £6 5s.; sheets, singles, £6 10s. to £6 12s. 6d.; doubles, 
£6 12s, 6d. to £6 15s.; trebles, £7 5s. to £7 7s. 6d.; galvanised 
sheets are 5s, per ton dearer in some « juarters than recently, and 
are now quoted £10 5s, to £10 15s. for 24 w.g. The*mills and 
forges are in rather more regular émployment, but production is 

- 1 excess of consumption. , There is a fairdemand for ordinary 

' taffordshire bars, tees, and angles, with the usual. proportion of 

small sections and specialities. Marked. bar makers are steadily 

occupied, and the demand for unmarked bars has undergone con- 
siderable expansion. Sheet iron manufacturers are also now well 
oneaged, and the recent advance by.a few makers of 

S. 6d. per ton is maintained by the firms concerned. Pig iron 


is steady at date. Sales are not this week as large as during the 
‘part three weeks, but.the reason is that consumers have largely 
covered themselves, They are this week therefore somewhat 
slack in the matter of forward operations. Prices are firmer, the 
result of smelters having filled up their books for the present. 
Current quotations may be given as: Forge qualities, Staffordshire 
cinder, 43s, to 44s,; part-mine, 45s. to 47s. 6d.; all-mine, 60s. to 
65s.; best all-mine, 75s. to 80s.; cold blast, 95s. to 100s.; Northamp- 
tonshire, 41s. to 42s.; Derbyshires, 43s. 6d. to 45s,; North Stafford- 
shire, 44s, to 45s, 6d.; Lincolnshire, 48s, 1d. 

In the steel trade business is moderate. Competition with 
America and Germany is at the moment being less felt. Several 
reasons are put forward as the cause, One very prominent is 
that the American firms are indulging in a disagreement between 
themselves. Bessemer billets are quoted this week £4 5s. to 
£4 7s, 6d.; Siemens billets, £4 10s. to £4 15s.; bars, £6 to £6 5s.; 
girder plates, £5 16s. 6d. to £6; boiler plates, £6 lis. to £7 5s.; 
girders, £5 15s. to £6 5s.; and angles, £5 5s. to £5 10s, 

The Staffordshire and Midland ironworkers are agitating for an 
amendment of the present sliding scale agreement which regulates 
wages, That the sliding scale has been “ out of joint” has been 
apparent for some time. In the first place, for close upon two 
years the returns have been taken from eleven firms, instead of twelve, 
as was customary for many years, The most significant proof of 
dislocation, however, is furnished by the fact that for two years the 
scale itself has been practically suspended. For this or some other 
reason not apparent, the present arrangement has not been giving, 
so the men say, ‘‘the results expected of it.” If the operatives 
ultimately decide to ask for a formal amendment of the scale, the 
discovery of the weak point should not prove impossible. Though 
the work of readjustment may be difficult, there is no reason why 
it should not be carried out in a perfectly friendly spirit. 

An important addition to the educational machinery of Birming- 
ham and its vicinity has been made this week by the formal open- 
ing of the new metallurgical smelting house in connection with 
the Birmingham University. In some respects this establishment 
marks a new departure in this country, for although there is no 
lack of smelting houses and metallurgical schools about the 
kingdom, there is none conducted quite on the same lines as those 
laid down for the Birmingham metallurgical school. It is intended 
to combine theory with practice in a measure unknown to any of 
the older institutions of the class, 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 

Manchester.--Although contrary to what is usually expected at 
this time of the year, a rather better tone has been perceptible in 
the iron market in this centre during the past week. This applies, 
perhaps, more particularly to unwrought iron, but even in other 
directions there are symptoms of a more hopef.l turn in affairs 
generally. In certain departments of engineering there is want 
of work, but in other respects there is a fair amount of employ- 
ment. 

The recent complaint made by the A.S.E. against a local firm of 
engineers with regard to the premium system will, it is said, have 
to be decided by the General Committee in London. The dispute, 
however, would not seem to have assumed any serious dimensions ; 
but in any case it is to be hoped, in the interests of all concerned, 
that a mutual interpretation will be placed on the fourth clause of 
the Carlisle agreement. 

Electrical engineers are not quite so busy as they were a month 
or so ago, but still several large local firms are fairly well employed. 
In the ‘‘ Monthly Record” of the Manchester Chamber of Com- 
merce there is a significant reference to a recovery in the cotton 
goods market, The Board of Trade returns show that this is not 
by any means optimistic, as it certainly points to an improvement 
in the demand for textile machinery. When it is remembered that 
no less than 10,000,000 of people in this country are more or less 
dependent on the cotton trade, little surprise will be expressed 
when, in one way or another, the whole country suffers loss in this 
particular department to the tune of 15,000,000 of money. 

Exports of machinery have not been great during the past week 
or two, but should the improvement above indicated take place 
there will be more demand on home account in this very important 
department. 

On Tuesday’s Iron Change there was certainly the best attend- 
ance seen for some weeks past, indicating that the holidays are 
drawing toaclose. In pig iron there was very little change to 
record. Lancashire was, if anything, on the easy side, but Scotch 
and Cleveland sellers held out for full, if not higher prices. 
Whether this was justified by legitimate demand or by speculation 
was not exactly ascertainable. It was certain, from inquiries 
made by our correspondent, that orders for fair quantities had 
been refused during the past two or three days, and that 
smal] amounts separated buyer and seller. Some complaint, how- 
ever, is made that while there is no difficulty in selling at ordinary 
rates, buyers do not take delivery as stipulated. This remark 
applies more especiaily to the Staffordshire district, and in a lesser 
degree to Lancashire, Derbyshire, and Lincolnshire. Lancashire 
No, 3 foundry iron was quoted from 5ls. to 51s. 6d.; Derbyshire 
No. 3, 52s. to 53s, 6d. 

In Middlesbrough iron there was a stiffening in prices through- 
out the week, and Scotch iron ranged from 3d. to 6d. dearer. 
Middlesbrough open brands were quoted 51s. 4d. to 52s, 4d., with 
named brands 6d, to 1s. more. 

Scotch :—Gartsherrie, 54s, 3d. to 54s. 6d.; Glengarnock, 52s. 6d. 
to 52s. 9d.; Eglinton, 52s. 6d. to 52s. 9d., delivered Manchester ; 
ditto Gartsherrie, 52s. 3d.; Glengarnock, 50s. 9d.; and Eglinton, 
50s, to 50s, 3d., delivered Morecambe. Hematite iron was quoted 
61s. to 62s, 6d., delivered Manchester. 

There have been fair arrivals coastwise in this department by the 
Manchester Ship Canal, but we cannot hear of any forward con- 
signments of American pig iron, of which there has been some talk 
during the past few weeks. There are rumours of a consignment 
to Birmingham district, at what may be termed “‘dumping” prices, 
but meantime there is no doubt that this tends to create a rather 
unsettled feeling in the minds of buyers so far as the English 
material is concerned. In forge iron there was no great move- 
ment, and Lancashire remained nominally 48s, 9d.; Lincolnshire, 

5s., equal to delivery Warrington, with Derbyshire 47s. 6d., 
delivered Manchester. 

In finished iron there was little new to note, although some 
Northern makers were quoting bars 2s. 6d. per tonhigher. Quota- 
tions were :—Bars, £6 5s. to £6 7s, 6d.; rivet iron, £6 8s. 9d. to 
£9; angle iron, £7 10s. to £7 12s, 6d.; boiler plates, £6 7s. 6d.; 
ship plates, common, £6 to £6 5s.; sheets, £7 7s. 6d. to £7 10s.; 
hoops, £6 17s. 6d. to £7 2s. 6d.; rolled wire, £6 10s.; English 
billets, £4 10s, to £4 12s. 6d., delivered Manchester ; foreign ditto, 
£3 17s. 6d. to £4, c.i.f. Manchester. There was considerable firm- 
ness in metals. 

The syllabus of the Manchester Municipal School of Technology 
for the session 1904-5 was issued on Tuesday. _ It is a book of 397 
pages, and has illustrations of some of the departments, The 
description of the various courses of study is preceded by a state- 
ment of the object of the School of Technology. In this it is pointed 
out that the successful career of a student depends very largely 
SS his previous education, for unless this has been thorough and 
liberal, no satisfactory progress can be attained in any of the 
departments of the school. It is impossible for a student to obtain 
full benefit from the courses of instruction unless there has been 
adequate previous preparation.- Mere interest in experiment 
or in machinery in motion,, or ; even evidence of manual 
skill and dexterity, without a firm grasp of fundamental. sub- 
jects, is of small avail, if the purpose of the student be 
to attack serious problems in engineering, physics, or 
chemistry, and to fit himself for a position of industrial 





responsibility. The courses of instruction of the school are 


directed more especially to the uirements of the industries 
of South-east Lancashire, of which Manchester is the commercial 
centre. The school offers to day students who have reached their 
sixteenth year, courses, each of three years’ duration, in mechanical 
engineering, electrical engineering, and technical physics, muni- 
cipal and sanitary engineering, general and industrial chemistry, 
general technical chemistry, bleaching, dyeing, printing, and 
finishing of textiles, metallurgy, and the manufacture of textiles. 
There is besides a special day course for selected apprentices in 
the employ of engineering firms. Students are required to pass 
an entrance examination in subjects of general knowledge. As at 
present arranged, the diploma of the school will be awarded to 
those students who have satisfactorily fulfilled and complied with 
the conditions of the three years’ course in any of the above-named 
departments, 

On the Coal Exchange on Tuesday there was a moderate attend- 
ance, and, on the whole, business was fairly steady. There was 
some slight improvement to note in the demand for house coal, 
although buyers are guarded in operating for forward delivery. 
Prices do not seem to show much difference, as compared with the 
corresponding period of last year; best domestic coal nas See 
13s. to 14s.; seconds, 11s. to 12s, 6d.; and common, 93. to 10s, 6d. 
There is some talk of labour troubles in this district, but it cannot 
be regarded as serious, the men having generally submitted with 
fairly good grace to Lord James’s award. The position is some- 
what improved by the fact that the holidays in the Lancashire 
cotton districts are coming to a close, and this will improve the 
demand in more than one department. Best engine slack con- 
tinues in fair request at from 6s. to 7s.; medium, 5s. to 5s. 6d.; 
and common, 4s. to 4s. 6d. at the pits. Steam and manufacturing 
coal is very dull at 8s. 3d. to 8s. 6d. for best, and 7s. 6d. to 7s. 9d. 
for common. 

Shipments are not quite up to the average for the time of the 
year, except for bunker coal, which is in fair request. Coke, both 
furnace and foundry, is unchanged. 

Barrow.—There is no more hopeful prospect in the hematite pig 
iron trade. Orders are very scarce, the requirements of consumers 
of metal being very small, while the chances are that they will ere 
long be smaller still. The business doing with smelters who have 
no steel plant, and who have to depend on the open market for 
their trade, is very small indeed, and they have in most instances 
very few orders in hand, and the prospect which is afforded is that 
stocks in hand, already very large, will increase if there is not 
some further reduction in the make of the district. Already the 
number of furnaces in blast has been reduced to 22, or 12 less 
than in the corresponding week of last year, while makers’ 
stocks now approximate at about 65,000 tons, while warrant 
stocks are steady at 13,830 tons. Prices show no quotable 
change, mixed Bessemer numbers being at 53s. 6d. net, f.o.b., 
nominal, while warrant iron is at 52s. 6d. net cash sellers, buyers 
6d. less. Buyers, however, are not offering to purchase any weight 
of iron, or they would soon clear warrant stocks out of existence. 
They have ceased to have any influence on the market value of 
iron. 

Iron ore is in very small demand, but although prices are low, 
and the needs of the district are not sufficiently large to clear the 
raw matefial raised, several cargoes have recently been bought 
from Spain. Native sorts are at 8s. 6d. per ton net at mines, 
and Spanish ore is at 12s. to 13s., delivered at West Coast ports. 

The steel trade is very quiet, and the mills are not employed 
even half time. There are very few orders in hand in any branch 
of the trade, and the prospect is that the mills will have to be 
brought frequently to a stand during the winter months. Rails 
are in especially slow request, and there is still very keen com- 
petition for any orders on offer. Jt is not only the competition 
which exists between rival British makers, but the effort which is 
being made by American and continental makers to secure some of 
the trade which ordinarily finds its way into the British market. 
Rails are at £4 for heavy sections net f.o.b. Shipbuilding material 
is very quiet, and it is not expected to improve during the current 
season. Ship plates are down at £5 7s. 6d. Merchant steel is very 
depressed. Chilled iron castings are in good demand. Heavy steel 
castings for shipbuilders and engineers are in slow inquiry. 

The new troopship built at Barrow for the Indian Government 
will be launched on the 14th inst. 

Shipping is fairly well employed. West Coast shipments last 
week were 4206 tons of iron and 6552 tons of steel ; total, 10,758 
tons ; in contrast with 6635 tons for the corresponding week last 
year, an increase of 4123 tons. The total for the year has reached 
510,346 tons, in contrast with 633,109 tons in the corresponding 
period of last year, a decrease of 122,763 tons. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THE principal collieries in South Yorkshire are working four and 
five days per week, which is better than in many other colliery 
districts, but a great deal of the output is going into stock. 
Although a little more has been sent away on metropolitan and 
Eastern Counties account, the increase has not been sufficient to 
diminish accumulations, and consequently vaiues have not been 
strengthened. For best Silkstones there is but restricted demand, 
the chief trade being in Barnsley house, which continues to be 
quoted at from 9s. 6d. to 10s. 6d. yer ton at the pits ; for secondary 
sorts prices fluctuate so much that quotations can scarcely be given. 

In steam coal there is an animated trade, values keeping firm, 
ruling from 8s. 3d. to 8s. 9d. per ton for contracts, coal sold in the 
open market fetching from 8s, 9d. to 93. per ton. For good slack 
there is a fair request, but other sorts are exceedingly sluggish. 
Coke is languid, with little hope of any change for the better in 
the early future. There is more doing in the gas coal trade. 

In the iron market the stagnation formerly reported is unrelieved, 
the demand steadily declining, more especially in Derbyshire 
brands, stocks of which are accumulating on almost every side, 
Finished iron is also depressed, and manufacturers, through the 
shrinkage in business, are no longer able to give full employment 
to their hands. Generally, the heavy industries are in a most un- 
satisfactory condition, but in some quarters there are indications 
of improvement ere long. Activity in the shipbuilding yards may 
be deferred for some time, but the signs make for better business. 
Steamship companies are ready the moment freights show prospect 
of improving to give out orders for new ships, and the building of 
new ships means good work in steel specialities for the Sheffield 
district. The Sheffield manufacturers usually get their share of 
work for the shipbuilding yards in the heavy marine machinery, 
which, unlike constructional steel, must be of the very highest 
quality of forged steel. German competition is felt keenly in this 
department, but a good deal of the work still comes the way of 
Sheffield. 

Railway material is in rather better request, mainly on account 
of home companies, A considerable number of mineral wagons, 
recently placed with a Sheffield firm, are of the ordinary capacity. 
The larger wagons, about which so much has been heard, do not 
appear to be ordered freely even by the railway companies, and 
private wagon owners are not likely to enter energetically upon 
the new departure. 

The Master Cutler-Elect, Mr. George Hall, has been presented 
with an illuminated address by the employés of Messrs. G. and J. 
Hall, Hereford-street Works. 








NORTH OF. ENGLAND. 
(From our own Correspondent.) 


SoME improvement must be reported this week in the iron and 
steel trades, and an opinion seems to be gaining ground that the 





worst of the depression has been experienced, though, as yet, it is 
not easy to see upon what grounds this idea is based. Be that as 
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it may, there is a more prey oe tone, and in some cases better 
prices have been realised than those ruling last week, while in no 
cases are values to be reported worse. In the pig iron trade it is 
not unusual to find prices rise in the early autumn, when the 
deliveries are good on export account. This month, so far, the 
shipments are not so good as they should be, but that is due in a 
great measure to the continued dearth of water in continental 
rivers, and that prevents the despatch of the usual quantities of 
pig iron to the works in the interior. Such a condition as that of 
the rivers in Germany has not been known for nearly a century, 
and though rains have lately fallen copiously, it is believed that it 
will be another month before traffic with the iron and steel works 
in the interior can be carried on unhampered. Then there must 
be very brisk exports, for a lot of iron awaits delivery. 

Prices of Cleveland pig iron have improved this week. Cleveland 
warrants at one time last week were down to 42s. 9d. cash buyers, 
but there has been a scarcity of sellers during the last few days, 
and buyers have raised their offers to 43s. That has tended 
to strengthen the market for Cleveland pig iron generally, and 
No. 1 has been raised to 45s. 3d.; No. 3 to 43s. 3d.; and No. 4 
foundry is firm at 42s. 9d. A fair amount of No. 3 was sold early 
in the week at 43s., and afterwards at 43s. a The lower 
qualities, which for some time have been plentiful, and were weak 
in price in consequence, have improved in value, as less has been 
produced, and makers have not offered them so fraely. No. 4 
forge is now at 41s. 9d.; mottled at 41s.; and white at 40s. 9d. 

The hematite iron trade may well be described as the least 
satisfactory branch of the iron and steel industries, and competi- 
tion is so keen that the majority of makers have to accept prices 
that do not cover cost of production. There does not seem to be 
much chance in circumstances like the present of prices going up, 
and something will have to be done in the way of cutting down 
expenses, a course which it will be difficult to carry out, seeing 
how firmly situated are those who supply the ore and coke. The 
coke manufacturers have kept the production near the consump- 
tion by putting out ovens, and they are able to keep medium 
quality coke at 14s. 3d. per ton delivered at the furnaces on Tees- 
side. This figure, it may be stated, is not relatively dearer than 
that quoted for ordinary Cleveland pig iron, but it is decidedly so 
when compared with the price of hematite iron. But hematite 
iron is relatively cheaper than Cleveland iron. A maker should 
get 10s. per ton more for mixed numbers of East Coast hematite 
pig iron than the rate ruling for No. 3 Cleveland iron, but at 
present he cannot secure even 7s, per ton more, for 50s, is the rate 
for mixed numbers, and some sales have been made by second 
hands at even less than that, while 50s. 6d. has been taken for 
No. 1, and 47s, 9d. for No. 4. Sellers of Rubio ore are not prepared 
to take less than 14s. 6d. per ton, c.i.f. Tees. 

The stock of Cleveland pig iron at the close of August in Connal’s 
ublic warrant stores was 87,576 tons, an increase of no less than 
254 tons. This was disappointing, seeing that for months pre- 

viously decreases of stock were reported. The stock of hematite 
pig iron has been at 300 tons for considerably over a year. 

The slackness of the pig iron trade is well exemplified by the 
record of last month’s exports from the Cleveland district, which 
compared with those of the previous month and of August in the 
two previous years were :— 
Coastwise. 

Tons. 

48,305 

40,947 


Foreign. Total. 
Tons. Tons. 
33,079 


August, 1904 
80,797 


July, 1904 . 
August, 1993 58,663 38,708 .. 
August, 1902 48,058 50,248 .. .. 

There was an improvement on June and July of this year, but 
the shipments were 16} per cent. short of those of A last 
year, and 174 per cent. below those of August, 1902. Not since 
1894 have the ‘August shipments been so poor as those of last 
month, The average August exports for the last ten years have 
been about 100,000 tons, so that last month’s were nearly 20 per 
cent. below the average. This may to a considerable extent be 
due to the exceptional state of affairs on the Continent as far as 
regards the waterways, for to Germany and Holland last month 
only 6775 tons of iron were sent from Cleveland. Deliveries to 
Scotland were much below the average, and considerably below 
those of last year. But increased quantities were sent to Italy, 
France, Belgium, Russia, and Wales, 

The total shipments of pig iron this year from the Cleveland 
district have only reached 701,452 tons, which is the smallest 
quantity reported for the first eight months of any year since 1894, 
and it is 14 percent. less than the quantity for last year, while it 
is 28 per cent. less than the record quantity of the 906,929 tons 
reported in 1899. Scotland has had 30,000 tons less than last year, 
and to America, which had 76,460 tons last year, not a ton has 
been sent ,this year. Trade with France, Germany, Italy, and 
Russia shows some improvement. 

The finished iron and steel industries continue dull, but quota- 
tions are fairly well maintained. Makers of heavy steel rails still 
quote £4 10s. net at works, but it is reported that business has 
been done at £4. The shipments of manufactured iron and steel 
from the Tees last month were good, reaching 36,882 tons, against 
29,628 tons in August, 1903, and for the year they have been 
300,971 tons, against 285,581 tons last year, the improvement 
being in steel, for the deliveries of manufactured iron have fallen 
off. The deliveries oversea were mainly of rails, which went 
chiefly to India, t, Cape Colony, Portuguese East Africa, and 
West Australia. e firmness in the price of steel plates is 
satisfactory, the reports of the sale of American ship plates at £5 
per ton delivered to consumers in this district having failed to 
weaken producers in the North of England, because the story was 
not believed, and, moreover, manufacturers here are not badly off 
for work, A few tons may have been bought from American pro- 
ducers with a view to using the transaction to force down rates on 
this side, and, if so, the purchase has failed in its object. It is 
difficult to see how the Americans could supply North of Eng- 
land shipbuilders at £5 per ton delivered at their works, except at 
a tremendous loss. They quote £7 to American consumers, and 
to that the cost of carriage would have to beadded. The American 
maker would thus have to accept 50 per cent. less for the plates 
sent to this country than he is getting for those supplied to home 
consumers, a sacrifice which is hardly likely to beincurred. North 
of England manufacturers have thus not been frightened into 
reducing prices, and stili ask and realise £5 12s, 6d. per ton.. The 
reduction made last week in angles has not yet tempted consumers, 
Steel bars are at £6 5s., and iron bars at £6 2s. 6d., both less 
24 per cent. f.o.b. 

Mr. Walter L. Johnson, of the Clarence Steel Works, Middles- 
brough, has just returned from a visit to the iron and steel works 
in the United States, where he has been studying American 
methods of working, while the Clarence Steel Works have been 
laid off. Mr. Henry H. Wake, the engineer of the River Wear 
Commission, also left last week for the United States and Canada, 
where he will stay two months. z 

Some speak more hopefully of the shipbuilding industry, though 
it is not easy to see what ground there is for taking a more 
encouraging view of the prospects. There is, however, a better 
tone in the freight market as regards homeward business, particu- 
larly from India and the East, and some of the laid-up steamers 
are being prepared for going into work again. Evidently the ship- 
builders do not look for any material improvement, for they have 
revived the claim which has been held over for the last six months, 
for a reduction in the wages of their engineers of 2s. per week, 
so far as regards time wages, and five per cent. on piece rates, this 
reduction to take effect in two months. Last year, it will be remem- 
bered, 1s. per week reduction was agreed to, and in the spring of 
this year the employers claimed a further reduction of 2s., on the 
ground of the depression in the shipbuilding industry. The men 
denied that trade was as bad as was represented, and instead 
of agreeing to the reduction, actually put in a claim for 2s. per 
week advance. Several conferences were held, and ultimately 
it was arranged to leave the question in abeyance until it was seen 
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how trade would develop, there having ap a spurt. That 
was not maintained, and the employers think the time has come 
to renew their claim, business of late having become distinctly 
worse. That is a fact which can hardly be controverted. 

At the Skinningrove Ironworks all the men have given in their 
notices. For some time the firm have been working four furnaces 
slack blast, and out of the four getting no more iron than could be 
ee by three in full blast. Accordingly, they decided to 

amp down one furnace and work the other = fully, giving the 
men at the one furnace their notices. The men at the other fur- 
naces intimated that they could not allow that, and they required 
that all four furnaces should be kept in operation. 

The strike of boilermakers and others employed in the boiler 
yards of Palmer’s Shipbuilding and Iron Company at Jarrow against 
the introduction of an automatic time recorder is now over, after 
lasting four months. The men have returned to work on the old 
time board system, and their executive will arrange a permanent 
settlement with the employers. 

The coal trade is quieter than it has been for some months; com- 
petition is keen and prices weak. A good many collieries are not 
running full time. The price of best steam coal is down to 9s, 9d. 
per ton f.o.b., seconds to 8s. 6d., and smalls to 3s. 74d. Best gas 
are at 8s. 3d., and coking at 8s. 6d. Foundry coke is down to 
15s. 9d. f.0.b., but medium is kept at 14s. 3d., delivered at Tees- 
side furnaces. The Northumberland Miners’ Association will hold 
a conference next week to see what can be done to free the men 
from the avarice of the powder “ring.” 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THERE has been a quiet business this week in the Scotch iron 
trade. The output of pig iron is maintained at the same rate as 
last week, and there is an impression that at some of the ironworks 
the makers must be adding to their private stocks. While the 
state of business is thus somewhat indifferent at the moment, a 
feeling is being increasingly entertained that ere long there will be 
an improvement. The Americans are said to be quoting not merely 
for partly, but for wholly manufactured material for delivery here ; 
but so far it has not been possible to trace actual business of any 
consequence. 

The pig iron warrant market opened dull, about the reduced 
prices prevailing at the end of last week; but there has since been 
a rather better feeling with a slight improvement in rates. 

Business has been done in Cleveland warrants from 42s. 1ld. to 
43s. 04d. cash, at 43s, 14d. for delivery in thirteen days, and 43s. to 
43s.2d., one month. Scotch warrants are quoted nominally 49s. 9d., 
and Cumberland hematite, 52s. 3d. per ton. 

The prices of Scotch makers’ pig iron are steady. G.M.B., at 
Glasgow, No. 1, is quoted 51s. eh No. 3, 48s.; Carnbroe, No, 1, 
52s. 6d. ; No. 3, 48s. 6d.; Clyde, No. 1, 56s.; No. 3, 50s.; Gart- 
sherrie, No. 1, 56s. 6d.; No. 3, 50s. 6d.; Summerlee, No. 1, 57s.; 
No. 3, 50s. 6d.; Langloan, No. 1, 58s.; No. 3, 54s.; Coltness, 
No. 1, 64s, 6d.; No. 3, 54s.; Glengarnock at Ardrossan, No. 1, 
57s.; No. 3, 50s.; Eglinton at Ardrossan or Troon, No. 1, 50s. 6d.; 
No. 3, 48s. 6d.; Dalmellington at Ayr, No. 1, 50s. 6d.; No. 3, 
47s. 64.; Shotts at Leith, No. 1, 57s. 6d.; No. 3, 51s. 6d.; Carron 
at Grangemouth, No. 1, 57s. 6d.; No. 3, 51s. 6d. per ton. 

The foreign demand for Scotch pig iron continues disappointing. 
The past week’s shipments, both abroad and coastwise, amounted 
to only 4151 tons, compared with 5279 in the corresponding week, 
showing a decrease of 1128 tons. Since the beginning of the year 
to date the aggregate shipments are 192,153 tons, being 33,591 
tons less than in the corresponding period of last year. 

Cleveland iron has been in rather better demand for forge and 
foundry purposes, The past week’s arrivals of this class of iron 
at Grangemouth amounted to 10,222 tons, being 5030 tons more 
than in the corresponding week. There is still, however, a total 
decrease in these imports since January Ist of 53,426 tons. 

Makers of finished iron report that business is getting a little 
more active. For the home trade orders are coming to hand in 
greater quantity, but there is still much room for improvement as 
regards available contracts. Prices do not show any improvement. 

Except as regards plates, which are in fair demand, the steel 
trade is unsatisfactory. It is noted especially that there isa great 
scarcity of orders for angles and bars. While this is the position 
of the steel market at the moment, it is expected that better 
employment will be experienced ere long as regards agg | 
material, Orders are steadily coming to hand for new vessels, an 
it is thought that it only requires an upward turn in the freight 
market to bring out a considerable amount of this class of work. 

It is gratifying to notice that the position of the locomotive 
engineering branch is steadily improving. Quite a number of orders 
have been received by the > tee firms. While scarcely any of 
these are individually extensive, it is still reported that, taken 
together, they make up a very considerable total, and they have 
been the means of providing employment for many workmen who 
had been going idle. 

Within the last few days a more hopeful tone has characterised 
the coal trade. A short time ago it was feared that a general 
strike of colliers might occur owing to the coal masters having 
given notice on the 17th of this month that they would hold them- 
selves at liberty to terminate the present wages agreement. The 
colliers interpreted this notice to mean practically that the 
masters intended to do away with the minimum rate of pay. 
The question was submitted to a conference of British mining 
delegates at Southport last week, with the result that cer- 
tain English delegates were appointed to accompany the 
Scottish representatives in an interview with the coal masters on 
the subject. It is now stated, however, that the Scottish coal 
masters are less dis than they were some weeks ago to 
reduce wages, The demand has improved from the very fact that 
a strike was feared, many consumers buying in extra supplies. At 
the same time, the shipping trade in coals has been well main- 
tained, and there has not been any necessity for reducing 
prices. The probability, therefore, is that the threatened trouble 
will be averted. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

THE Southwell meeting of colliery representatives did not, as 
some feared it would, bring about a movement towards a general 
strike of colliers, but rather cleared the air; and though the issue 
is not fully decided, it is practically certain there are reasonable 
grounds for expecting a peaceful arrangement. It was pointed 
out that the Scotch coalowners had not given expression to their 
full intentions, and that the fears of the Scotch colliers should not 
be taken as affording cause for the colliers generally to decide upon 
their action yet. In the meanwhile the alarmist feeling at all 
ports has lessened. The Marseilles difficulty at one time was 
expected to spread, and be, ibly, of great hindrance to Welsh 
coal shippers, but it is notified that other ports have refused to 
= rade with France continues moderately good. ‘Swansea 
ast week shipped over 21,000 tons and a large quantity of 
patent fuel. At Cardiff there are grave complaints of Bay 
and coasting business being slack, and of the steam coal trade 
generally as lacking vigour. Small steam continues in good 
demand, and best household is quietly —— the up grade ; 
quotations are 3d. better this week. It may be expected that from 
this date the house coal season will begin, and every week witness 
a graduai advance in output and demand, and probably, a little 
later, in price. A good proportion of the Danish railway coal con- 
tracts for next year has been placed, I hear, with German and 
Scotch collieries. Messrs. Pyman, Watson and Co., of Cardiff, 
have secured some 11,400 tons best e Newport coals at 19s. 6d., 





c.i.f. Messrs, Beynar and Co., Cardiff, will also supply 800 tons. 





It was stated on ’Change, Cardiff, that the German coal brought is 
the smokeless quality. For this there was a keen competition, no 
less than thirty tendering. Mid-week, at Cardiff, there was a 
slight improvement shown in steam coal, one marked feature being 
the firmness with which sellers kept to 14s, The gee rag given 
out were not from 13s, 6d., as of late, but 13s, 9d. to 1d4s., best 
steam ; best seconds, 18s. to 13s, 6d.; ordinary seconds and drys, 
12s. 3d. to 12s, 9d.; very best smalls, 7s. 6d.; best ordinaries, 
6s. 6d. to 6s. 9d.; seconds, 6s, to 6s. 6d.; inferiors, including drys, 
from 5s. 9d. Monmouthshire semi-bituminous coal: Best large, 
12s, 6d. to 12s, 9d.; best ordinaries, 12s, 3d. to 12s. 6d.; seconds, 
lls, 3d. to 11s. 6d. House coal: Best, 15s. 6d. to 15s. 9d.; best 
ordinaries, 13s, 6d. to 14s.; seconds and other kinds from 10s. tid, 
to 13s.; No. 3 Rhondda, 12s, 9d. to 13s, 3d.; brush, 11s, to 11s, fd,; 
small, 8s, 6d. to 8s, 9d.; No, 2 Rhondda, 10s. to 10s. 8d.; through, 
8s. 3d. to 8s. 6d.; small, 6s. 3d. to 6s, 6d. Patent fuel, 13s. 6d, 
= = Coke improving, 15s. to 16s, 6d,; foundry, 17s. 6d. to 
21s. 6d. 

At Newport coal prices are sl 
other ports, continues in deman 

Anthracite is becoming a more active market. There are no 
signs of improvement in the Western collieries, and in the Swansea 
Valley few turns and irregular working of collieries are still to be 
noted, to improve, it is hoped, with the coming on of colder 
weather. As regards anthracite collieries the prospects for the 
future are better, more orders are being booked ; rubbly culm and 
cobbles are getting scarce, and improved prices are certain ; nuts 
inactive. Latest prices, Swansea: Hand-picked malting from 
20s. to 21s; seconds, 17s.; Big Vein, 12s.; Red Vein, 10s. to 
10s, 3d.; machine-made cobbles, 17s.; Paris nuts, 18s, 6d. to 1%s,; 
French nuts, 19s. to 19s. 6d.; German nuts, 18s. 6d. to 19s; 
machine-made large peas, 12s.; rubbly culm, 6s.; duff, 4s. 

Steam coal at Swansea is sluggish, from 13s. House coal: No, 3 
Rhondda, from 13s, 6d.; through, lls. Patent fuel in good 
demand, 12s, 6d. to 12s, 9d. The despatch last week totalled 
16,657 tons. Pitwood has been down to 17s, at some ports, but 
the tendency is to an advance. Newport and Cardiff quotations 
this week were 17s, 6d. to 17s. 9d.; some quotations for cheaper 
wood about 17s. Swansea quotations 18s, 6d. into trucks. Last 
week Irish cargoes came in freely. The present is evidently 
thought to be a favourable time for the dispersal of colliery plant 
at the beginning of the house coal season, and several properties 
are inthe market. Amongst these is the plant, &c., of Hendreowen; 
Llanharran. In the Bradford district next week an important 
sale of electrical plant is announced, and at Magor, Newport, the 
important sale of contractors’ plant used in the construction of 
Wentwood Waterworks will be dispersed by Mr. C. D. Phillips. 

At some of the older Bute collieries stoppages have occurred, 
the chief reason being that they did not pay for working. This 
was the case at the Werfa, which is an old colliery, and the scene 
of Nixon’s early labours. The workmen had this week an inter- 
view with Sir W. T. Lewis, who has on several occasions indicated 
a desire to carry on operations whenever possible, and thus meet 
the needs of the colliers and of the district, and I am pleased in 
being enabled to state that this was done at the Werfa on Monday, 
where work will be resumed. Several cases of friction remain at 
— collieries, chiefly caused by non-unionists being retained at 
work, 

Mr. J. C. Davies, late general manager of the Monway Steel 
Works of the Patent Shaft and Axletree Company, Wednesbury, 
has been appointed general manager of Swansea Hematite and 
Monaw Steel Works. 

There is little change in the iron and steel trade. I note a con- 
tinuance of iron ore supplies from Caen, and an increased quantity 
coming to Monmouthshire and South Wales from Castro and 
Bilbao, principally to Ebbw Vale. 

There has been a slight improvement shown in the tin bar trade, 
though in the Swansea Valley and in many parts of the district. 
I hear that German and American steel continues to be used 
freely, to the displacement of Welsh. The Duwlais Works had 
two idle days last week. This week more animation is shown, and 
the returns at Goat Mill, and of small goods, &c., at the Big Mill, 
were satisfactory. In the tin plate district a good deal of vitality 
exists. Indeed, this industry continues to dominate most of the 
industries allied with iron and stee). Beaufort is doing good work ; 
at Afen two more mills are working, and at Cwmfelin, at mills and 
tin houses, there is little to be desired. Foundries are quieter, 
especially in heavy sections. Last week there was a large make, 
80,652 boxes being received from works, and close upon 60,000 
despatched. Stocks are now 101,309 boxes. Production of pig an 
a one, Upper Forest four furnaces smelting, and two at 
Juffryn. 

On ’Change, Swansea, this week it was stated that in Middles- 
brough pig and hematite an advance of 3d. per ton was recorded. 
Glasgow warrants are quoted at 50s.; Middlesbrough No. 3, 
43s, O4d.; hematite warrants, 52s, 3d.; Welsh bars, £6 to 
£6 2s, 6d.; sheet iron, £7 10s. to £7 15s.; steel sheets, £7 5s, to 
£7 10s.; steel rails—heavy, £4 5s. to £4 10s.; light, £5 5s. to 
£5 10s.; Bessemer steel tin-plate bars, £4 5s.; "Teens best, 
£4 7s. 6d. Tin-plate: Bessemer steel cokes, lls. 104d. to 12s.; 
Siemens, coke finish, 12s. to 12s, 3d.; ternes, 21s. 3d. to 25s.; big 
sheets for galvanising, 6ft. by 3ft. by 306. per ton, £8 12s. 6d. to 
£8 15s.; finished black plate the same. he comment in tin-plate 
circles this week was to the effect that prices show a small advance, 
that there is a degree of buoyancy in the trade, and important 
orders under negotiation. The usual contention between buyers 
and sellers prevails. Pros are in favour of sellers holding 
their own, with orders coming in and block tin advancing. Block 
tin is quoted at £125 ; spelter, £22 15s.; lead, £11 17s, 6d. ; copper, 
£57 11s. 3d. 

In connection with the tin-plate trade some fears are expressed 
that there is trouble ahead, as there is a possibility of the ‘‘ Men's 
Wages and Disputes Board ” falling to pieces. wo of the four 
unions have, it is stated, definitely agreed to secedefromit. These 
are the Steel Smelters’ Union and the Tin and Sheet Millmen’s 
Union. The board was established in 1900, and has done good 
work, One of the members “believes that if disruption should 
take place, the ‘ fighting’ would be more between the men them- 
selves than between employers and men.” 

Satisfactory news was discussed at the Bute Docks this week 
from Scotland to the effect that a peaceable solution of the 
minimum difficulty in coal wages is fully anticipated. A proof of 
this is given, as indicated by a “‘lack of speculation in pig iron 
warrants, which would have risen smartly, and railway stocks 
fallen in accordance, if troubles were likely.” 
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NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


SreaM coal market rather quiet, Prices unchanged. House 
coal keeps in fairdemand. The quantity of coal shipped for week 
ending 3rd was 67,221 tons~—foreign, 46,605 tons; coastwise, 
20,616 tons. Imports for week ending 6th :—Iron ore, 5935 tons ; 
bars, &c., 3166 tons; scrap, 205 tons; copper ore, 610 tons; pit- 
wood, 7561 loads ; deals, 8472 loads. 

Coal :—Best steam, 12s, 8d. to 128, 6d.; seconds, 11s, to 11s. 6d.; 
house coal, best, 15s.; dock screenings, 6s. 6d. to 6s. 9d.;_colliery 
small, 6s, to 6s. 3d. Pig iron: Scotch warrants, 51s, 6d.; Middles- 
brough No, 3, 43s, 24d. f.0.b. Cumberland prompt ; Middlesbrough 
hematite, 52s, 3d. Iron ore: Rubio, 13s, 6d.; Tafna, 14s, 6d. 
Steel: Rails, heavy sections, £4 5s. to £4 10s. ; light do., £5 5s. to 
£5 10s. f.0.b.; Bessemer steel tin-plate bars, £4 5s.; Siemens steel 
tin-plate bars, £4 7s, 6d,—all delivered in the district, cash. Tin- 
plates: Bessemer steel, coke, 11s. 104d. to 12s.; Siemens, coke 
finish, 12s, to 12s, 3d. __Pitwood, 17s. to 17s, 6d. London Exchange 
telegrams: Copper, £57 10s. to £57 12s. 6d.; Straits tin, £125 to 
£16 5s, Freights: Quiet, 
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NOTES FROM GERMANY. 
(From our own Oorrespondent.) 


NorHING of any moment can be reported as 
regards the iron trade of this country. Business, 
taking it all through, remains very quiet, and 
the situation in most departments is very much 
the same as for some time past. j 

In Silesia ironmakers continue to do a fairly 
good trade in raw, and also in manufactured 
iron, and the rolling mills are so lpn to have 
secured a sufficient number of orders to keep up 
a lively occupation till the end of October. 
Jlome inquiry, on the whole, is regular and 
fairly good. : , 

Export, though not extensive, has remained 
yretty lively in bars, as well as in sheets and 
;, The heavy plate mills can still be stated 
fair employment, which is owing to a pretty 
number of foreign orders that have been 


] 






booked. 
The administration of the Borsig establish- 
ment intends the building of a new chain 


yorks, 

4 The new Martin Steel Works of the Kénigs 

and Laura-Hiitte is going to begin operations in 

April, 1905. , 
Owing to the healthy demand that comes in 

for pig iron the building of the new blast furnace 


at the Kinigshiitte is to be hastened, and opera- 
tions are to begin directly after the blast furnace 
has been finished. 

There has been a little more life stirring on the 
Rhenish-Westphalian iron market last week, and 
the position of makers in some instances is not so 
bad as it has been before, inland consumption 
showing a slight improvement. Export, on the 
other hand, has been greatly influenced by the 
Eastern war and the present condition of the 
American iron industry. Quotations are well 
maintained in spite of the depression that con- 
tinues to prevail in many departments, 

Consumers, as a rule, are holding off from 
buying as long as possible, but here and there 
the demand for iron, both raw and manufactured, 
could be noticed to have increased. 

Deliveries in coal have been more extensive than 
formerly on the Silesian market. Inland con- 
sumers, but more especially those from Austria- 
Hungary, had been purchasing freely in order to 
profit by the summer quotations. From the Ist 
inst. prices for best sorts of coal will be 2 to 
3 pfennigs per ton higher than before. Generally, 
the physiognomy of the coal trade all round is a 
little brighter than in the preceding months. 
Coke is in active and improving demand. 

Consumption in August has been specially 
strong, owing to fairly large purchases from 
several local railways, which have all been doing 
a very good business this year, the passenger 
traffic having been exceptionally brisk. 

The majority of the pits in the Rhenish- West- 
phalian districts, had to reduce the working hours, 
but, in spite of this, stocks rise perceptibly, and 
this illustrates sufficiently the present state of 
affairs in the coal trade. House coal begins to 
move off a little more freely now, although the 
warm weather may, perhaps, induce dealers to 
come forward but slowly with their orders. Coke 
isdepressed, and not expected to show any marked 
improvement soon. 

With regard to the Austro-Hungarian iron 
industry, there are no new developments ; pig 
iron remains quiet but firm, the import of English 
crude iron decreasing more and more. For bars 
and sectional iron a fair inquiry comes in, and 
girders, as well as general structural material, 
are in comparatively good demand. The wagon 
and boiler-making establishments have, with but 
little success, tried to secure foreign orders, inland 
requirements being insufficient to keep them in 
regular occupation, Turkey has ordered 30 
covered goods wagons, and Italy gave out a 
contract for 10 passenger cars. The bridge 
building establishments are but weakly employed 
on the whole. 

Coal and coke sell fairly well in Austria-Hun- 
gary. Of course, the sales effected are not very 
extensive, but there was an improvement felt in 
demand, and this caused the tone of the market 
to become a little more confident, and, in some 
cases, increasing firmness was felt in quotations. 

Reports from the brown coal trade are unfavour- 
able, prices showing an inclination to move down- 
wards in consequence of a stagnation in demand. 
Deliveries in brown coal are still considerably 
lower than at this time last year. 

The situation of the French iron industry has 
not changed during the week, and shows com- 
parative briskness in many trades. Considering 
the time of the year the number of orders received 
for girders and» general structural material is 
pretty satisfactory. 

_ House coal and engine fuel are alike dull in 
France, and the tone of the coal market is 
weakening in consequence. Coke and briquettes 
meet with tolerably good request. 

Iron and steel continues but irregularly called 
for in Belgium. In semi-finished steel concessions 
in price have already been reported in a few 
Instances, 

Consumption and inquiry in the house-coal 
trade in Belgium have been anything but brisk, 
while engine fuel is pretty strong, generally meet- 
Ing with increasing demand. Prices remain 
steady, and stocks are small. Briquettes have 
shown more firmness than before, and are in fair 
a Stocks in coke have been decreasing of 
ate, 





EXTENSION OF THE SINGER COM- 
PANY’S WORKS. 

ON the 2nd inst. there was formally opened— 
though still to be equipped with machinery—a 
very large extension to the Singer manufactory 
at Kilbowie, near Glasgow, the completion of 
which, in the short period of six months, consti- 
tutes quite a record in building construction. 
lhe extension consists of one immense building 
800ft. in length, S0ft. wide, and six storeys in 
height, intended to accommodate the cabinet- 
making and packing-box branches of the sewing 
machine industry. In its construction over 
60,000 tons of material were used, in addition to 
the excavating of 17,000 tons more, to ensure a 
sound foundation, The materials included eight 
tuillion bricks, and for the foundations alone 
7000 tons of concrete ; 4000 tons of steel and 








iron structural work in the columns and flooring, 
&c.; and 1500 tons of timber; while as much as 
14,000 tons of ‘‘ferrolithic” were used in casing 
in the columns, girders, and joists, and in form- 
ing fire-resisting partitions, which divide the 
length of building into four self-contained divisions 
on all the six floors. At the greatest depth the 
width of foundations is 10ft., the general width 
being 8ft. 6in. The main walls at their base are 
36in, thick, reduced to 18in. at the upper floors. 
To strengthen the walls butts occur at intervals 
of 15ft. 4in., which project 18in. from the face, 
and are 4ft, in width. p the centre of most of 
these flues are formed for ventilating the interior. 
Square projections from the face, one about the 
mid-length uf each division, contain staircases, 
by which the thousands of workmen will reach 
their respective floors, and in the same shafts are 
elevators for the movement of material, and there 
are lavatories at each landing for male and female 
workers. Apart from the very extensive use of 
ferrolithic, which is a concrete introduced by 
the contractors—Robert McAlpine and Sons, 
Glasgow—consisting of cement and steel furnace 
slag, having great strength and fire-resisting pro- 
perties, the provisions made for coping with fire 
risks and outbreaks are of the most complete and 
well-devised character. The new factory adds 
about 84 acres of floorage area to the Singer 
establishment, which now amounts to about 
32 acres. The construction in the short period 
of six months, and the several features of novelty 
in its structural character as respects the asso- 
ciation of iron and steel, ferrolithic, and brick- 
work, render it a notable piece of work, well 
calculated to uphold the reputation of British 
skill and industry in this line. 








CATALOGUES. 


HOLDEN AND Brooke, Limited, West Gorton, 
Manchester. — List No, 68 describes Brooke's 
‘positive flow” hot-water system of heating 
buildings, &c. 

WESTINGHOUSE BRAKE Company, Limited, 
York-road, King’s Cross, — This catalogue is 
devoted exclusively to the Westinghouse auto- 
matic coupler, draw-bar, and buffer for railway 
work, The apparatus is very clearly explained 
and iilustrated. 

DAVID BRIDGE AND Co,, Castleton, Lanes.—We 
have received several neat little pamphlets describ- 
ing Stratton’s patent four-way valve made by this 
firm, the Baker oil separator for exhaust steam, 
Moliemp’s patent lubricator, and an additional 
pamphlet devoted to india-rubber and gutta- 
percha machinery. 

Union Exvectric Company, Limited, 151, 
Queen Victoria-street, London.—A circular just 
issued by this company gives particulars of the 
‘* Miniature” arc lamp, which is produced at a 
price which a few years ago would have been con- 
sidered quite impossible. The lamps will burn 
successfully for long periods, 

British THOMSON-HovustTon CoMPANY, Limited. 
—Price list No. 84 gives particulars and prices of 
fusible cut-outs and fuses. Pamphlet No. 171 
describes the B.T.H. Meridian lamp, which is a 
new type of incandescent filament lamp, having a 
large spherical globe and translucent prismatic 
reflector. Pamphlets Nos. 169 and 170 are 
devoted to single-phase induction motors and 
electrically-operated cranes, 


ALLEY AND MAcLELLAN, Limited, Sentinel 
Works, Glasgow.—No.6 Air Catalogue, just issued 
by this firm, illustrates a number of compressors 
recently delivered, also a list of some of the lead- 
ing firms who have been supplied with these 
machines, mainly within the past eighteen 
months. The manner in which this publication 
is produced deserves much praise, the illustra- 
tions being particularly effective. 











LAUNCHES AND TRIAL TRIPS. 


SALONA, passenger steamer; built by Swan, 
Hunter, and Wigham Richardson, Limited ; 
dimensions, 234ft. by 30ft. beam; to carry, two 
classes of passengers ; engines, on the Yarrow, 
Schlick, and Tweedy system; constructed by 
builders ; launch, August 25th. 

LorpD CuRzON, steamer ; built by, Messrs. Archi- 
bald McMillan and Son, Limited, Dumbarton ; 
dimensions, 365ft., 49ft. ll4in. by 25ft. llin. ; 
to carry, 6300 tons; engines, triple-expansion, 
26in., 42in., and 70in. by 48in., pressure 180 1b.; 
constructed by, Messrs. Dunsmuir, Jackson and 
Co.; a mean speed of 12 knots on the measured 
mile was reached ; trial trip, August 31st. 

RUGBEIAN, single-deck steamer; built by, 
Northumberland Shipbuilding Company, Limited ; 
to the order of, Messrs. James Mathias and Sons, 
Aberystwith ; dimensions, 353ft., 48ft. by 
30ft. 2}in.; to carry, 6800 tons deadweight ; 
engines, triple-expansion, 244in., 40in., 67in. by 
45in., pressure 180]b.; constructed by, Richard- 
sons, Westgarth and Co.; this is the largest 
single-deck steamer afloat; the speed attained 
was 114 knots ; trial trip, September Ist. 


TEESDALE, screw steamer; built by, Messrs. 
Ropner and Son, Stockton-on-Tees ; to the order 
of, Messrs. James A. Wood and Co., West 
Hartlepool; dimensions, 322ft.; to carry, 4300 
tons deadweight; engines, triple-expansion, 
1000 indicated horse-power, pressure 1801b.; 
constructed by, Messrs. Blair and Co., Limited ; 
a speed of 11 knots was attained; trial trip, 
September 5th. 











TRADE AND BUSINESS ANNOUNCE- 
MENT ; 


Mr. Park, late of Messrs. the Power Pulley 
Company, Manchester, has joined Messrs. David 
Bridge and Co., of Castleton, Manchester. 

Messrs, HAYWARD-TYLER AND Co. have found 
it necessary to give up their office in Whitecross- 
street, which they had had since 1840, and have 
taken offices at 99, Queen Victoria-street. 


MEssrs. MUIRHEAD GREIG AND MATHEWS 
inform us that they have opened an office at 35, 
Queen Victoria-street, E.C., for the purpose of 
executing all kinds of civil engineering contracts, 





THE PATENT JOURNAL. 
Condensed from“ The Illustrated Official Jowrnal 
of Patents.” 


Application for Letters Patent. 


4@7 When inventions have been “ communicated” the 
name and address of the communicating party are 
printed in italics. 


25th August, 1904. 


410. WaTeR-cLosets, F, Nordmann and Ff, Sauer- 
jand, Birmingham. 
18,411. Mgasurnineo Leatuer, W. Farrarand 8. Young, 


18 


ndon. 
_— ConsTRUCTING PaRTITION WALLS, K. McLennan, 


mdon. 

18,413. TwisteD Yarns, E. Horsfall and H. Toulson, 
Bradford. 

18,414. Excuance of Savu1tte Spoots in Power 
Looms, T. R. Shillito.—(Sichsische Webstuhl Fabrik, 
Germany.) 

18,415. TREATING CrupE Sitver, R. W. E. Maclvor 
and E. E. Burnett, London. 

18,416. ACETYLENE Gas Lamps, D. J. 
London. 

18,417. ARTIFICIAL Ear Drum, W. 8. Low, London. 

18,418. Carn Covp.ines, G. E. Tomlinson, Klugston- 
on-Thames, 

18,419. Moror Cyciz Driving Banp, W. B. Downey, 
Hendon, Middlesex. 

18,420. CLEANSING and WasHING Casks, C. H. Stevens, 
London. 

18,421. Carp Hoipgexrs and Dispiayers, J. D. Karle, 
London. 

18,422. Tope Expanper, A. J. Brooke, Kidderminster. 

18,423. Apparatus for Dryino CLorues, E. A. Christie, 


van Praag, 


London. 

18,424. Pneumatic Tires, C. H. Gray and T. Sloper, 
London. 

18,425. Discuarcine Boxes for Coat, A. Reichwald.— 
(Duisburger Maschinenbau. Act.-Ges., late Bechem and 
Keetman, Germany.) 

18,426. Cappinc Borriges, M. A. Goodwin and H. G. 
Stripe, London. 

18,427, Spzep Gear, J. Rettie, London. 

18,428. Barometers, F, E. Collinson, London. 

18,429. TELEPHONE CaLL MecuanisM, H. I. Hawxhurst, 


on. 
18,430. Macuinery for Makino Faprics, J. Florin, 
mdon. 
18,431. Sun Burners, W. T. Sugg, London. 
18,432. Vice, M. Holmquist, London. 
18,433. TaaNnsMission of Engroy, P. B. W. Kershaw, 


mdon. 
18,434. TRANSMITTING Messaczs, J. P. L. Donlevy, 


m. 

18,435. Turbines, Atkieselskabet Elling Compressor 
Company, London. 

18,436. CincuLaR Compinc Macuines, E. Meunier, 

mdon. 

18,437. WoRKING FusEp Sinica, J. F. Bottomley and 
A. Paget, London. 

18,438. Cuimngy Heaps, C. E. A. Jones, London. 

18,439. CHarcinc AccumuLators, R. 8S. McLaren, 


ndon. 

18,440. Maxine Cuoco.are, V. Hain and P. O. Wilson, 
London. 

18,441. CorrgeSvsstiturss, H. H. Lake.—(H. Belmont, 
Austria.) 

18,442, Apparatus for Loapinc Guns, C. P. E. 
Schneider, London. 

18,443. APPaRaTusS for PROPELLING Boats, W. 8. Simp- 
son, London. 

18,444. PeTro.eum Stoves, W. H. Wheatley.—(0. Gron- 
bladh, Sweden ) 

18,445. Buiino Stitch Szwinc Macuing, J. W. Mac- 
kenzie.—(J. W. Hyde, United States ) 

18,446. Vapour ELEctric Apparatus, E. A. Carolan.— 
(The General Electric Company, United States.) 

18,447. Vapour ELEecrric Lamps, E. A. Carolan.—(The 
General Electric Company, United States.) 

18,448. Vapour E.ecrric Apparatus, E. A. Carolan.— 
(The General Electric Company, United States.) 

18,449. Bortnc Rattway SigeEPers, A. Collet, 
London. 

18,450. WEIGHING Macuing, H. Grifft, Liverpool. 

18,451. Non-skipp1nG Device, H. Ford. Liverpool. 

18,452. Frame for Conveyine Ecos, J. Koppitz and J. 
Ewers, Live’ 

18,458. Beams for Hatcuways, D. R. Downie and 
R. T. Hannay, Liverpool. 

18,454. Suutrersfor Cameras, Kodak, Limited.—(F. A. 
Brownell, United States.) 

18,455. Focussine Device for Cameras, Kodak, Limited 

F. A. Brownell, United States.) 

18,456. Propucinc ComBusTIBLE Vapour, A. Shiels, 

London. 


26th August, 1904. 


18,457. Drinkine VessE.s, J. Mastin, Totley Brook, 
near Sheffield. 

18,458. MaNuFACTURE of MgTa.tic BALLs, J. Atkinson, 
Stockport. 

18,459. Macuinge for SHEARING Fasrics, J. King, 
Keighley, Yorks. 

18,460. Winpow ILLumrnator, H. T. Bolt, Newcastle- 
on-Tyne. 

18,461. APPLIANCE for Removinec Bongs from Meat, 
A. E. Brown, Weston-super-Mare. 

18,462. Apparatus for Pastinc END Papszrs, G. A. 
Gowans, Glasgow. 

18,463. MeTat Grins, J. Petersand Elkington and Co., 
Limited, Birmingham. 

18,464. ELEecrric TROLLEY Heaps, J. T. Cherry and 
E. H. Clive, Plymouth. 

18,465. PLUNGERs of SypHon CisTERNs, S. S. Thompson, 


ax. 
18,466. Firrrnes of Letter Fiigs, J. W. Setten, 
‘irmingham. 
18,467. LocK-BEDSTEAD and other Knoss, L. Bachmann, 
Birmingham. 
18,468. TRamway and Rattway Lings, W. J. Hollick, 
Manchester. 
18,469, TROLLEYs for ELectTRic Rattways, J. E. Bentley, 
Manchester. 
18,470. ComBINATION ENveLore, R. Foulds and J. H. 
Hey, Burnley. 
18,471. Cusnion for Loom Cugck Straps, J. W. Bury, 
Manchester. 
18,472. UNION APPLICABLE for BegR Taps, A. Nixon, 
Manchester. 
18,473. COLLAPSIBLE STRAWBOARD Boxgs, G. F. Twidale, 
Manchester. 
18,474. Manuracture of Prirgs, G. E. Hemingway, 


Derby. 

18,475. Yarn WinpInG, T. Bradshaw, Boothstown, 
near Manchester. 

18,476. Bopstn WINDERS, J. Anderson, Newcastle-on- 


Tyne. 
18,477. Ho-pers for Reriectors, J. W. Law, Brown- 
ge, near Preston. 
18,478, Key BurLpine Brick, T. H. Rapson, Hailsham, 


Sussex. 

18,479. Hot-water Service, C. E. R. Terry and G. H. 
Walker, London. 

18,480. PLANING Macutngs, Craig and Donald, Limited, 
and A, Fyfe, London. 

18,481. Matrresses, F. W. and H. J. Crossley, Bir- 
mingham. 

18,482. MANUFACTUFE of BripLe Bits, F. J. Beard, 

irming! " 

18,483, APPLYING ExTRA THREADS to Fasrics, R. Scott, 
Draycott, Derbyshire. 

18,484. PuRiFYING Rerusk Err.vents, J. L. Hawlicezck, 
Liverpool. 

18,485. RaILWay Siena, C. Stephenson, London. 

18,486. CusHions for BILLIARD TaBLEs, T. Goulding, 


mdon. 
18,487. DETERMINING the HeaTING VALUE of FUELS, 
H. Junkers, London. 








18,488, Evaporators, A, B. Lennox, Glasgow. 

18,489. MaGazine Rives, C. Ryland and KR. C. Steven- 
son, Birmingham. 

18,499, Stoppers for Borries, J. Reardon, Londons. 

18,491. Hypravutic Recutatinc Vatve, R. Mack, 
sen., and R. Mack, jun., London. 

18,492. Hat-pins, H. Dettmer, London. 


18,498. ArTracHMENT for FinisHinc Macuing, W. 
er, London. 
18,494. Support of WateR-cLoseTs, H. L. Doulton, 
London. 
18,495. Mgans for Driving VeLocipepss, A. Walker, 
London, 
18,496, Swircn for E.ecrric Circuits, J. G. Farquhar, 


18,497. Motor Car, E. Pedrazzoli, London. 

18,498. LaBeL Dampers, A. F. H Stephens, London. 

18,499. CaBLE Connections for Rartways, J.8., W.8., 
and J. R. Wood, North Shields. 

18,500. Linorypgs for TanuLaR Matrer, W. H. Lock 
and W. R. Speechley, London. 

18,501. Primary Batrerizs, G. Wallace and W. J. L. 
Sandy, London. 

18,502. StarTinc of INTERNAL ComBusTION ENGINES, 
D. Citroen.—(S. de Jong, Belgium.) 

18,508. Fotpinc Berpsrgaps, P. Z. Andronikoff, 


mdon. 

18,504. SicnTine Gear for Orpnance, Sir W. G. Arm- 

strong, Whitworth and Co., Limited, and A. G. 
Hadcock, London. 


18,505. Levers for VeLocirepgs, J. R. Trigwell, 
London. E 
18,506. Rxevotvinc Heets for Boots, E. Wootten, 


mdon. 

18,507. Trouser StRETCHERS, F. A. Barritt, London. 

18,508. CotLars, D. Hutchison, London. . 

18,509. CoaLinc VessEts, L. A. de Mayo, London. 

18,510. Starr-rop, E. L. Baggstrom, J. C. Blacklock, 
and G. W. Basley, London. 

18,511. Macuine for SHarine Pirgs, R. O. Clark, jun., 
London. 

18,512. TREATING SoLips with Liquip, H. H. Lake.— 
(H. Dessoliers and P, Regnier, Algeria.) 

18,5138. Divans, A. Machnich, London. 

18,514. Tanninc Hives and Skins, O. P. Amend, 
London. 

18,515. PorTaBLe Conveyors, A. J. Boult.(C. H. 
Anderson, United States.) 

18,516. Carco Conveyors, A. J. Boult.—(C. H. Ander- 
son, United States.) 

18,517. Luacace CaRRIER for Bicycigs, T. Locker and 
J. R. Bonsall, London. 

18,518. Woven Fasrics, C. W. Fulton, London. 

18,519. Tennis Racqugts, O. E. Lewis, London. 

18,520. Corn-FREED Gas Meters, F. J. Beaumont, 
London. 
18,521. CLEANING GotF BALLs, G. E. Osmond, London. 
18,522. Gun-corron for Propuctne Motive PowEr, T. 
R. Beaumont, London. ; 
18,523. INTeERRUPTERS for IonrTI0N CoILs, J. Carpentier, 
London, . 

18,524. Construction of Boats, M. D. Cvetkovic and C. 
A. Wels, London. 

18,525. OpTarninc Motive Power, A. Vogt, London. 

18,526. Pweumatic Hup for WHEELS of CycLes, M. 
Hofer, London. 

18,527. Recisrerinc Weicut of Loap CaRRIED by 
Veuicies, P. M. Bingham, London. 

18,528. Smvkinc Frame for Rotary Drituine, F. 
Walker, London. 

18,529. AUToMATIC ACETYLENE GENERATOR, E. C. 
Walker, London. 

18,530. MACHINE-Box for Rotary Dritine, F. Walker, 
London. 

18,531. CHEMICAL THERMOMETERS, G. H. Zeal, London. 

18,532. ADVERTISING Macuing, F. J. Watts, Ilford, 

SSeX. 

18,533. Cases for CigarETTES, A. Dreyfus, London. 

18,534. Botries, W. H. Nosworthy and 8. J. Prescott, 
London. 

18,535. ANTI-SKIDDING Device for WHEEts, W. Hucks, 
jun., London. 

18,536. Fuses for Provecriies, J. E. Read and G. W. 

F. Lester, London. 

18,537. ExTraction of Coprsr, T. Barton and T. B. 
McGhie, London. 

18,538. WIRELESS SIGNALLING Systems, G. C. Dymond. 
—+(Ges. fiir Drahtlose Telegraphic m.b.H., Germany.) 

18,539. Cootinc Apparatus, W. Helm, London. 

18,540. SIGNALLING APPARATUS, H. G. Brown and E. 
de M. Malan, London. 


27th August, 1904. 


18,541. Maxine Tennis Rackets, W. Sykes, Horbury. 

18,542. Hair-pry, E. G. Butler, Birmingham. 

18,548. OPERATING DraweER Fronts, A. C. French, 
Bilton, near Rugby, Warwick. 

18,544. RupperR Joint for Connecrinc Pipgs, A. 
Foster, Ramsgate. 

18,545. Pwgumatic Tire Puncrurge Locarer, J. 
Mitchell, Manchester. 

18,546. ELectric INCANDESCENT Lamps, M. Byng and 
W. J. Crawshaw, London. 

18,547. Curr-Links, H. A. Daw, Burnley. 

18,548. Macuines for Mintnc Coat, A. and T. Robert- 
son, Keighley. 

18,549. Prorective Sare.ps for PNEUMATIC - TIRED 
VEHICLE WHEELS, J. B. Brooks and J. Holt, Bir- 
mingham. 

18,550. Gas Stoves, R. Clayton and E. Whitehouse, 
Birmingham. 

18,551. Securine the Heaps of DeTacHaBLE Stubs, O. 
Hirst, F. Hardman, and E. T. Dalgliesh, Strines, 
Derbyshire. 

18,552. MANUFACTURE of Rounp Fiizs, G. Robinson, 
Sheffield. 

18,553. SHowcases or Counters, W. H. Jones, Man- 
chester. : 
18,554. Inpicarors for Tramcars, H. Greenhalgh-In- 

man, Manchester. : 

18,555. Improve Tea InFusERs, W. McCaig, Paisley. 

18,556. ExpLoston Motor for MARINE or Lanp Usk, C. 
Tuckfield and W. G. de F. Garland, East Molesey, 
Surrey. 

18,557. Bricks, J. Mills, London. 

18,558. AppLrances for DispLayIne Post-carps, T. 
Munro, Dundee. 

18,559. Hancine Wet CLorues for Dryinc PURPOSES, 
J. Leach, Glasgow. 
18,560. Gas Encings, J. C. R. Okes and C. E. Parish, 
St. Albans. . 
18,561. Protections for Erecrric Rariways, J. Link- 

leter, Tynemouth. 


18,562. WATER-cooLING Apparatus, W. H. Phillips, 
Rochdale. 

18,563. Comss for ToretT Purposes, W. Pilkington, 
Birmingham. 


18,564. Looms for WEAVING, J. Stansfield, Bradford. 

18,565. Lock Botts, H. Mills and F. J. Stringer, Wolver- 
hampton. 

18,566. ImpRoveD Wrixpow Sasugs, C. B. Creed, Swin- 
don, Wilts. 

18,567. Stam Enorngs, J. H. Walker.—(J. 2. Ray, 
United States.) 

18,568. Paste for WeLtpinc Cast Iron, E. Herzog, 
Manchester. 

18,569. AiR PropELLeRs, H. Oldham and O, Stott, 
Manchester. 

18,570. Corn ExcuancE Device, J. Henderson, Derby. 

18,571. SpRay CARBURETTERS for Motors, C. F. N. 
Hall, Liverpool. 

18,572. Matcupox Hotper, W. H. Smith, Holywell, 
Flintshire. 

18,573. PRESERVATION of NATURAL History OBJECTS, 
C. W. Johnson, Godalming. 

18,574. Sirprnc Sash Winvows, J. Stewart, Glasgow. 

18,575. Mgans for Heatine Arr, T. Scotland, Tollcross, 
Lanarkshire. 

18,576. Macuines for Manuracturinc Bricks, R. 
Scholefield, Leeds. ‘ 

18,577. BrRaKEs for Raitway Cars, G. Rouy, Kings- 
ton-on-Thames. 
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18,578. SSLF-EXTINGUISHING MinERAL O1L Lamp, F. 
Jukes, Gloucester. 

18,579. VariaBus SpzeD Daivina Micnanism, C. F. 
Rush, Glasgow. 

18,580. Jip Cravyg3, I. Simpson and Craven Bros, 
Limited, Manchester. 

18,581. Lockets, T. Wilcox, Birmingham. 

18,582. Fotpine TaBigs, H. Stone and Son, Limited 
Banbury. 

18,583. PuLVgRIsING Orxs, P. Wig'ey and C. B. Ketley, 
Birminghan. 

18,584. Ktuys, J. Hamblet, Birmingham. 

18,585, Kevep INstrumeytT for Use in Music Lessons, 
f. Leber, London. 

18,586. VaLvges for Fiuirs, R. Collinge and 8. Riley, 
Liverpool. 

18,587. Txatntnc YousG Tress, J. A. J. Chalizné- 
Massard, London. 

18,588. Ruppsr Teats for Faepinc Botrugs, M. D. 
Armstrong. London. 

18,589. Percussive Rock Daritis, A. Reichwald.— 
(Duisburger Maschin.nbau Act -Ges., late Bechem and 
Keetinan, Germany ) 

18,590. Dis?Layinu ADVERTISEMENTS, F. Boggis, 
London. 

18,591. VariaBLe Spsep Gears for Esarines, W. E. 
Marx, London. 

18,592. Erecrric Ratuway, EB. A. Carolan. — (The 
General Electric Company, United States.) 

18,593. Mirre Cramps, A. Gent, London. 

18,594. GaLvanic Batrerigs, L. Fiedler and F. J. 
Gerard, London. 

18,595. — Trovser SrretcHer, T. Metcalfe, 


18,595. Non-CONDUCTING Heat Ssts, W. H. Cobb, 
Ba 


he 

18 597. Craver Sranp with ADVERTISEMENTS, E. Kusch, 
London. 

18,598. FIRE-ALARM, G. Westphal, London. 

18,590. Wave Motor, F. J. Hagen, London. 

18,600. LUBRICATING AXLE-BEARINGS of VEHICLES, W. 
Rumswinkel, London. 

18,601. INCREASING the BALLISTIC 
ars, C. Puff, London. 

18,602. ACETYLENE TETRACHLORIDE, P. Askenasy and 
M. Mugdan, Londen. 

18,603. Steam GENERATORS, T. Thompson and E 
Middleton, London. 

18,604. VeaicLE Waeexs, C. W. Fulton, Londo-. 

18,695. Mountine of VenicLe Wages, C. W. Fulton, 


AcTIon of Frrr- 


mdon. 

18,606. WrRENcHES, J. Newns and T. Norbury, Liver- 
poo 

18,607. INTERNAL ComBusTION Enorngs, F. Reaugh, 


ondon. 

18,608, Ancuors, H. H. Lake.—(The Langston Mooring 
Company, Germany.) 

18,609. Trearinc MoLTEN Gass, J. T. Fitzmaurice, 
London. 

18,610. Skates, H. J. Haddan.—(A. V. Hallberg and B. 
Felin, Finland.) 

18,611. Srgam Generators, A. H. Crockford, London. 

18,612. Suips’ Hatcues, E. F. A. F. von Schrotter, 

ndon. 
18,613. Construction of Cornices, H. E. Curtis, 


mdon. 
18,614 Brakes for Ramtway Trucks, J. Gouldie, 
London. 
18,615. INTERNAL Combustion Encrngs, J. Carpentier, 
London. 
18,616. Ggars for Cycies, E. Towlson and H. R. Moul- 
ton, London. 


22ts August, 1904. 


18,617. WaTgeR Meter, A. Bielefeld, Halifax. 

18,618. Crganinc Daan Pipss, T. A. Woolldridge and 
E. A. Ward, Birmingham. 

18,619. BracgLets, W. G. Matthews, Birmingham. 


18,620. BakINnG Tiss, G. J. Hutchings, London. 
18 621. SsUTTLE-Box Motions for Looms, W. H. 


Hacking, Bury, Lancashire. : 
18,622. BrLuiarD Cuzs, H. Bennett, Blackburn. 
18,623. Frre Hose Nozz.g, J. Mastin, Totiley Brook, 

near Sheffield. 

18,624. INVALID AMBULANCE, J. Mastin, Totley Brook, 
near Sheffield. 

18,625. INVALID AMBULANCE, J. Mastin, Totley Brook, 
near Sheffield. 

18,626. Derectina the Presence of Moisture in 

Crotuss, C. F. England, Bristol. 

18,627. CoLtrery Tos GreasiInc Apparatus, E. 

Douglas, Liverpool. 

18,628. ELectric Lamp Houper, G. B. Stern and A. C, 

Greene, London. 

18,629. MovaBLe Strep for Tramcars, A. 8. Nelson, 

London. 

18,630. TRANSMITTING Power, J. Macnab, London. 
18,631. ConTROULING the Levet of Water in Tanks, 

W. Herbert and A. B. Clerk, Leicester. 

18,632. Warprose Trunks, F. H. Parkhurst, Boston, 
assachusetts, United States. 
18,633. StgeRine of Saips, K. R. Schuster, Hamburg, 

Germany. 

18,634. ADDREssING Wrappers, W. Fairweather.—(Z. 

P. Sheldon and W. B. Story, United States.) 

18,635. MetHop of GENERATING E.ectricity, D. Cook, 

London. 

18,636. SupezRHEATERs for Steam Boruers, J. J. Tinker, 

Manchester. 

18,637.. ComBinc Macuinery, P. Smith and 8S. Schakle- 
ton, London. 
18,633. Darivinc Motor VEHICLES, J. 

London. E 
18,639. Preventinc Caces Usp in Mings from 

Facuine, M. Rogers, W. Farnsworth, and R. Duke, 

Nottingham. 

— Automatic Sarety Corks, A. M. Beylard, 
naon, 

18,641. ELastic Fiurp Turetings, O. Linders, London. 

18,642. AppLicaTION of ELEecrricaL RssoNaNce, H. 

Manders, London. 

18,643. Saint Support and Stup Guarp, C. Anderson, 

West Derby, near Liverpool. 

18,644. Seats, M. Owens, Dublin. 
18,645, MovaBLe Arms for MicropHone Carrizrs, H. 

Oppenheimer.—{Akt.-Ges. Mix and Genest, Germany.) 
18,646. Winpow Curtains, H. Schwarzburg, London. 
18,647. Kyrre CLEANING Apparatus, T. C. Prideaux, 








Featherstone, 


don. 

18,648. Botrte Stackinc Structures, G. Dawson, 
London. 

18,649. Venicte Toncugs, 8S. L. Geddes, E. G. O'Brien, 
and H. Loper, London. 

18,650. Automatic Lock Nut, C. F. Hengst, Weald- 
stone, Middlesex. 

18,651. SEPARATING VULCANISED RupBER from Canvas, 
H. Penther, London. 

18,652. Boxes for DistarsuTinc Papgr, A. Hallett, 
London. 

18,653. Vatves of Rock-pRILtinc Macuings, J. E. H. 
Grose, London. 

18,654. SpaRKinc Pivcs for IntgERNAL COMBUSTION 
Enoings, 't. F. Rene, London. 

18,655. KNIrz CLEANING Macuines, J. H. Thomas, 
London. 

18,656. FasTENING TiRE to RaILWay VEHICLE WHEEI, 
T. Stapf, London. 

18,657. Manuva Device for Ho.pinc PLavine Carns, 
P. C. Maxwell, A. A. Peart, and W. L. Wells, 
London. 

18,658. SEPARATING Orgs, A. J. F. de Bavay, London. 

18,659. SePaRaTine Ores, A. J. F. de Bavay, London. 

18,660. SEPARATING Zinc BLENDE from Orgs, A, J. F. 
de Bavay, London. 

18,661. Rartway Trarric Controt Systems, W. Rowe, 
London. 

18,662, Brttagaps, W. H. Bassingcr and O. J. Lang, 


ndon. 
18,663. JEWEL Moont, A. Bancon, London. 
18,664. CLostnc Devices for Giass Jars, W. B. Fenn, 


ndon. 
18,665. NoN-REFILLABLE Borrizs, H. Parker, London. 


18,666. Recrprocatine Toots, R. W. James.—(H. J. 
Kimman, United States.) 

18,667. LetreR Paper, 8S. A. Ferrer, London. 

18,668. Oars, J. Pardella and F. Penkalla, London. 

18,669. RarLway CARRIAGE Winpows, E. J. Hill, 
London. 

18,670. Protector for Post-carps, A. E. Wildt and 
H. J. Kray, London. 

18,671. Apparatus for Esscrinc Sewace, G. V. Ellis, 
London. 

18,672. SreREoscorpic PuHotTocrarus, F. E. Ives, 

on. 

18,673. Srass for Frrerroor Watts, G. T. Terrell, 
Londen. 

18,674. TREATMENT of NickeL Ores, H. W. Annable, 
O. J. Steinhardt, J. L. F. Vogel, and Tungsten and 
Rare Metals Company, Limited, London. 

18,675. Pngumatic TRacKER Bars, P. Wuest, jun, 

ndon. 

18,676. MusicaL INsTRUMENTs, F. J. Heppe, London. 

18,677. EXPANSIBLE LEpGERS, T. R. Dewell, London. 

18,678. Crank for Cycies, W. Haslam, R. B. Trotte>, 
and W. Higgins, London. 

18,679. SELF-RELEASING Pin, J. Eowman, London. 

18,680. PREVENTING Rx-FILLING of BortLes, W. G 
Lawrence, London. 

18,681. Lamps or Burners, E. Petréano, London. 

18,682. DasHBoaRDs of Motor VeHic.es, W. P. Burke, 
London. 

18,683. Controt of Exvecrric Motors, The British 
Thomson-Houston Company, Limited.—(The General 
Electric Company. United States.) 

18,684, Automatic Eco Macuung, F. Dumas, London. 

18,685. PUNCTURE-PROOF Banps for PNkUMATIC TIREs, 
K. M. Satin, Calcutt:, India. 

18,686. AIR-TIGHT CLosURE for TIN Borr gs, F. Schutt, 
jun , Wurttemberg, Germany. 
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18,637. StopPRR OrgNeR for MINERAL WaTER Bort.es, 
E. H. Etches, Manchester. 

18,688. Rotugr Castors, E. Copeland, Birmingham. 

18,689. TunNip TaiNNERS, J. Kichmond, Bridge-of- 
Earn, N.B. 

18,690. PoLieys for Motor Crcie3, W. E. Richards, 
Wolverhampton. 

18,691. LEATHER-DRESSING ComposITION, G. W. Jerrett, 
M. C. Graham, and R. W. Blair, Glasgow. 

18,692. TorNn-over Sas, R. A. Griffin, Walsall, 
Staffs. 

18,693. Gas Mantigs, H. B. Woodroffe, London. 

18,694, DiapaHRracas for Paotocrapaic LEnsgs, T. and 
E. O. Brown, Salisbury. 

18,695. Apparatus for SuPPORTING CHEEsEs, E. M. 
Johnson, Manchester. 

18,696. Weavixnc Evastic MaTeriats, H. T. Sykes 
and A. C. Watson, London. 

18,697. RuBBER LEATHERS for CONDENSING MACHINES, 
J. and F, G. Cockill, Halifax. 

18 693. APPARATUs for PsropgeLiine Boats, T. 8. Gries- 
bach, Erdington, near Birmingham. 

18,699. Woop PresiRvine Composition, T. H. Pryor, 
Soutbsea, Portsmouth. 

18,700. Supportine Bopy of WHEELED Roap VEHICLES, 
J. Fisher, Longport, Stoke-on-Trent. 

18,701. VENTILATING RarLway Carriacegs, T. H. Rush- 
ton and J. C. Store, Hull. 

18,702. Firepars of Furnace Grats, J. Turner, 
Manchester. 

18,703. Boots, W. L. Robertson, jun., Bolton. 

18 704. EckcrricaL Circuit BREAKERS, The Electric 
and Ordnance Accessories Company, Limited, and 
R F. Hall, Birmingham. 

18,705. Boot Prorecrors, E. W. Wooders and Tacipeds, 
Limited, Manchester. 

13,706. Lopaicatinc Axes, C. Goodwin, Manchester. 

18,707. PagVENTION of PUNCTURES in PNEUMATIC TIRES, 
H. Chalmers, Glasgow. 

18,708. AuToMATIC METALLIC ENGINE PACKINGS, A. 
Dobson, West Belfast. 

18,709. SHuTTcE Reparrinc for Power Looms, J. F. 
Blumer-Kunz, London. 

18,710. Manuractore of Carson Dioxins, J. C. Stead, 

mdon. 

18,711. Picture Frames, A. Boning, London. 

18,712. PorRTABLE or FixED CHAMBER Sroot, J. W. 
Willmot, London. 

18,713. Construction of Motor Vesicies, P. W. 
Noble, Coveutry. 

18,714. Boots and Suogs, T. Peberdy, W. Earp, and 
I. Russ, London. 

18,715. KyitTiInG Macuings, H. Wildt, London. 

18,716. Drawers of Fitinc Capinets, Kenrick and 
Jefferson, Limited, and F. T. Jefferson, London. 

18,717. Humane Bit for Ripinc Animazs, H. Cleverly, 


mdon. 
18,718. Trrpops for PaoroGRAPHIC CAMERAS, W. Butler, 
anchester. 
18,719. MetrHop of TreacHiInc the Piano, E. A. 
Fletcher-Copp, Ontario, Canada. 
18,720. Metaop of CLEANING O1t Waste, O. Wilhelm, 
London. 
18,721. Fugt Or-BuRNING System, E. W. Tucker and 
Cc. L. Grundell, London. 


18,722. Irontnc Macuing, C. W. and T. Hall, 
ndon. 
18,723. TaBLE Knives, E. Hinton and R. 8. Barnes, 


mdon. 
18,724. AppaRaTus for the Purposes of AMUSEMENT, 
E. C. Boyce, London. 


18,725. Stopper for -Vaporisers, &c., J. Link, 
London. 
18,726. PorTaBLE Stanp for Cycies, C. H. J. Wort, 


nmdon. 

18,727. INDEPENDENT SicHTING Line for ORDNANCE, 
Fried. Krupp Aktien-Gesellschaft, London. 

18,728. PNEUMATICALLY-ACTUATED Toots, R. Temple, 


mdon. 
18,729. PNEUMATICALLY-ACTUATED TooLs, R. Temple, 
mdon. 
18,730. Macuine for Grinpinc the Epags of Stone 
Prates, Bercher and Gerhauser, I ondon. 
18,731. Conveyors, I. Christ, London. 
18,732. Sewinc MacuingE NEEDLE-B4R CONNECTIONS, C. 
M. Abercrombie, London. 
18,733. Tuses for RapratTors, J. Johnston and H. W. 
Buddicom, London. 
18,734.. Castors, D. Clerk.—(E. C. Baynes, United 
States.) 
18,735. WeicHinc Macuinss, T. Sickel, London. 
18,736. Copyine Press, F. Licht, London. 
18,737. Castinc, H. M. Sciple and M. L. Ross, London. 
18,738. Moutps for Castine, H. M. Sciple and M. L. 
ss, London. 
18,739. Cuart, A. R. Turner, London. 
18,749. Ripinc Sappugs, C. Szameitat, London. 
18,741. Grinpinc ScyTtHe Buiapes, W. H. Havenhand, 
Sheffield. 
18,742, APPLICATION of NITROCELLULO E SoLuTIOns, P. 
Krais and The Bradford Dyers’ Association, Limited, 


don. 
a Jorn1nc Metac SHeets TocETHER, A. R. Walton, 
mdon. 
18,744. Prepaip Gas Meters, J. Pinchbeck, London. 
18,745. Dentistry, D. T. Hill, London. 
18,746. TreaTinc Suert Iron and Sree, H. H. 
oodsell, London. 





— Hyprav ic Pressgs for Topacco, T. Radcliffe, 
ndon. 

18,748. Rotary SrzaM Enainr, G. Stevenson, London. 
18,749. CiGARETTE TipPinc Macuings, J. 8. Beeman, 
London. 

18,750. PerroLeum Burners, 8, Carlson, London. 
18,751. AuTomaTIC MaGazing Fire-arms, H. H. Lake. 
(The Winchester Repeating Ariis Company, United 
States ) 

18,752. TassEL, M. H. Barnett, London. 

18,753. Exastic Frurp Torspines, J. Wilkinson, 
London. 

18,754. Latues, A. T. Salenius, London. 

18,755. Morticinc Macuings, G. E. Wilson, London. 





18,756, SrreET Raitway Cars, C. Gochring, London, 


18,757. Fiurp Gavaine Apparatus, W. Kerr, Watford, 
t 


s. 

18,758. InsrRruMENT for INTRODUCING MEDICAMENT into 
Texetu, C. G. Myers, London. 

18,759. OstunpiInc Dentat Nerves, C. G. Myers, 
London. 

18,760. Recorp Disc for Sounp Repropucine Ma- 
cHIngs, G. Harrison.—(The Gramophone Company 
(Italy), Limited, Italy.) 

18,761. Construction of Suips, G. C. Dymond.—(H. 
Clark, United States ) 

18,762. CarBuRETTERS, G. C. Dymond.—({S. © Bruce, 
United States.) 

18,763. Sounp Recorp TasBLEts for GRAMOPHONES, J. 
Sanders, Liverpool. 

18,764. Automatic Car Couriers, A. J. Beard, 
Liverpool. 

18.765. Apparatus for DisPLAYING ADVERTISEMENTS, 
W. Klasvogt, London. 

18,766. MecapHongs, H. H. Wilson, London. 

18,767. INsERTING Button Stups through GARMENTS, 
8S. H. Crocker, London. 

18,768. AUTOMATICALLY OPERATING STEAM TRapP, T. 
H. Bosshardt, London. 

18,769. Depositinc Biscuit Paste in MEASURED 
QuanTivTizs, H. J. Haddan.—(4. W. Copland, United 
States ) 

18,770. Moror Cars, A. Tribelhorn, London. 

18,771. WaTER-cLosET Sgats, W. Pritschau, London. 

18,772. Szewtwwa Macuings, The Standard Rotary 
Machine Company, Limited, and M. T. Denne, 


mdon. 
18,773. ExpLosion Motors, F. Kraft, London. 
18,774. Pencit Hotpgr, A. R. Eldredge, London. 
18,775. Pires for ConveyInc GRANULOUS MATERIAL, 
P. Mommertz, London. 
18,776. Printinc Presses, W. H. Wheatley.—(I¥. 
Scott, United States.) 
18,777. Mup Gun for Fittinc Iron Notcues of Biast 
Furnaces, F. McCarthy, London. 
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18,778. CHANGE-SPEED Gear, A. Pringle, Bury, 
nes. 

18,779. CasEmMENT Stays, E. Harris, Birmingham. 

18,780. Paste for AFFIxiInG Papers, J. OU. Rogers, 
Glasgow. 

18,781. Driving WHeets for Bicycies, F. E. Baker, 
Coventry. 

18,782. Appakatus for DrytNe CLorugs, E. Turner and 

ughes, Liverpool. 

18,788. Urmas, W. Bell and M. J. Adams, York. 

18,784. StRETCHING TexTILE Fasrics, J. A. Sackville, 
Manchester. 

7 TEsTING Timber for Funcoip, W. Powell, Liver- 
poo. 

18,786. BREAKING CATTLE-FEEDING CAKE, W. Hender- 
son, Liverpool. 

18,787. HousEHOLD WasHING TuBs, F. Van Orton and 
T. Roberts, Manchester. 

18,788. Orrer Boarps for Usk with Trawi Nets, W. 
J. Fleming and R. H. Gale, Hull. 

18,789. Spegsp Inpicators, E. H. Morgan and L. E. 
Walker, Manchester. 

18,790. RECORDING Puysicat Conpitions, J. F. Le Page, 
Manchester. 

18,791. Srgam Generators, J. Blake, Stockton-on- 

ees. 

18,792. APPLIANCE for VEHICULAR Trarric, J. Graham 
and R. Kendal, Stockton-on-Tees. 

18,793. SHotries for Looms, J. W. Cook, Manchester. 

18,794. BuastTinc APPLIANCES, W. Hampson, London. 

18,795. Fug. for BorLer Furnaces, J. R. Craig, jun., 
Glasgow. 

18,796. Frivurgs for Gas 
London. 

18,797. Or for Dressine Jute, J. N. Nicholson and J. 
A. Shepherd, London. 

18,798. Improvep Latcn, R. D. Herdman. Edinburgh. 

18,799. MULTIPLE DriLLinc Macuings, E. T. Helme, 
Leeds. 

18,800. FirE-crates for Steam Borers, T. Downie, 


Retort Ovens, J. Brown, 


Liverpool. 

18,801. M&cHANICAL ELEectriIc GoVERNOR, R. Falshaw, 
Harrogate. 

18,802. TRANSPORTING EARTHENWARE Goons, J. 


Kretschmann, London. 

18,803. Knittinc Macutngry, T. 8. Grieve, London. 

18,804. ARTIFICIAL Stone Composition, C. W. Brunson, 
London. 

18,805. Partitions, W. Harrison, London. 

18,806. DeveLopinc Motive Power from Streams, T. 
Peasc, London. 

18,807. MepicaTeD PowpDERED SANITARY Paper, A. P. 
Anderson, London. 

18,808. Arminc Sranps for B. 

London. 

18,809. WrRE Matrresses for Bepstgap3, W. H. Wale, 
London. 

18,810. FoLpING MgTALLic Bepstgaps, W. H. Wale, 

ondon, 

18,811. APPARATUS ACTUATED by Rapivum, C. B. Ches- 
shire and D. D. Esson, London. 

18,812. Por for TRANSPLANTING PuRPosEs, J. Reuter 
and K. Worner, London. 

18,813. ELECTRICAL SwitcuEs, J. Taylor, London. 

18,814. Boors, F. C. Prickett, London. 

18,815.,;PaoTogRaPHiIc Apparatus, G. R. Nicholls, 
London. 

18,516. TABULATING Device for TyPEWRITING MACHINES, 
Wanderer Fahrradwerke vorm. Winklhofer and 
Jaenicke Akt.-Ges., London. 

18,817. Lockinc KEYLEVERSin TYPEWRITING MACHINES. 
Wanderer Fahrradwerke vorm. Winklhofer and 
Jaenicke Akt.-Ges., London. 

18,818, TypEwRITING Macuings, Wanderer Fahrrad- 
werke vorm. Winklhofer and Jaenicke A.-G., 
London. 

18,819. Brakgs for RatLway Veuicies, J. W. Cloud, 


RIFLEs, Rithling, 


on. 

18,820. INCANDESCENT Gas Lamps, E. de Neveu, 

London. 
18,821. Cigar Cotter, G. M. Betser, London. 
18,822. Bucket WHEELS of Evastic FLUID TURBINES, 

J. Wilkinson, London. 
18,823. TELEGRAPHIC and TELEPHONIC AprarRatvs, C. 
M. Jacobs, London. 
18,824. BREECH-LOADING SMALL-aRMs, P. T. Godsal, 
mdon. 
18,825. PHARMACEUTICAL ComPouND, H. E. Newton. — 
(Farbenfabriken vormals Friedrich Bayer and Co., Ger- 
many.) 
18,826. Fenpgrs for Tramway Cars, C. Gabesam, 
London. 
18,827. THERMOSTATIC ELECTRIC CirncUIT CONTROLLER, 
C. and G. Klopfenstein, London. 
18,828. Satt CeLLars, Perrger-boxes, &c., A. Wohl- 
farth, London. 
18,829. Comprnep Sprinc and Lock Hinoxz, W. F. 
Bading, Kingston-on-Thames. 
18,830. BgpsTEAbs, H. Brandt, Kingston-on-Thames. 
18,831. Evectric Circuit, W. K. Kise, Kingston-on- 
Thames, 
18,832. Houper for Pans, E. Landmann, London. 
18,833. CHain Pipe Wrencues, W. and E. Allday, 


mdon. 
18,834, AppLiaxce for GATHERING Fruit, R. Anker, 


mdon. 
18,835.. APPARATUS for RaisinG STEAM, G. Brewer.—(G. 
R. Stevenson, British Guiana.) 

18,836. Lusricators, W. Elliott, London. 

18,837. MANUFACTURE of Bricks, 8S. Saunders, London. 
18,838, IapRov«p Fire LicuTers, M. Sluce, London. 
18,839. Power TRANSMITTING Betts, The British 
Thomson-Houston Company, Limited.—(7he General 
Electric Company, United States.) 

18,840, Processes of ELEctRO-pEposiTion, The British 
Thomson-Houston Company, Limited. The General 
Electric Company, United States. 

18,841. ELEcTRIC TRANSFORMERS, The British Thomson- 
Houston Company, Limited.—(The General Electric 
Company, United States.) 





18,842, Potarity Inpicators, The British Thomson. 
Houston Company, Limited.—(The General Blectri¢ 
Company, United States.) 

18,843. Exastic Fiurp Torsings, The Warwick 
Machinery Company, Limited.—(The General Elect; ic 
Company, United States.) 

18,844, Macuine for Curtin Rouvers, E. and L. Pétre- 
quin, London. 

18,845. EARTHENWARE LeiTERs, J. Strnact, jun, 

ndon, 

18,846. Apparatus for WaTcuMEN, P. Reitz, London, 

18,847. Device for Moror Cars, K. Eberhard, London, 

18,848. Torrepo Boats, J. E. Thornycroft, London. 

18,849. Drittinc Macuings, H. B. Keiper, London, 








SELECTED AMERICAN PATENTS, 
From the United States Patent-office Official Gazette, 





765,228. CoiL-RETAINING MEANS FOR ELECTRICAL 
Macurings, J. D. Kaiser, Wilkinsburg, Pa.—Filed 
November 21st, 1903, 

Claim.—(1) In electrical apparatus, a core having 
teeth which form slots for the reception of coils and 
are provided with grooves adjacent to their free ends 
which extend inwardly a short distance only from the 
ends of the core. (2) In electrical apparatus, a core 
having teeth which form slots for the reception of 
coils and are provided with grooves in their sides and 
adjacent to their free ends which extend from the 


[765.226 ] 








ends of the core only part way across it, and core- 
retaining strips the edges of which fit into said 
grooves. (3) In electrical apparatus, a core having 
teeth which form slots to receive coils and are pro- 
vided with grooves in their sides and near their free 
ends but extending inwardly only short distances 
from the ends of the core and cvil-retaining strips the 
edges cf which fit into the grooves in adjacent teeth. 


765,284. Mernop or Forminc U-suarep Buckets 
orn Pockets IN THE Rims or Gas OR STEAM 
Tursines, M. Kaufhold and J. Hofmann, basen, 
Prussia, Germany.—Filed February Sth, 1904. 

Claim.—(1) The method of forming U-shaped pockets 
in turbine wheels, which consists in cutting away the 
periphery of the wheel at points corresponding tu the 
axes of the pockets, and then forming the pockets hy 
means of a rotary cutter having its shaft correspund- 








ing with the cut-away portions of the wheel. (2) Th 
method of forming U-shaped pockets in turbine 
wheels, which consists in cutting a groove in the 
periphery of the wheel at a position corresponding to 
the axes of the pockets, and then forming the pockets 
by means of a rotary cutter having its shaft corre- 
sponding with the groove. 


765,359. VaLveE MgcHANISM FoR AIR CoMPRESSORS 
OR THE LIK, A. W. and Z. W. Daw, London, 
England.—Filed July 7th, 1902. 

Cluim.—The combination of a compression eylinder, 

a delivery valve opening Outward therefrom and 

having its rear face expose1 to the pressure in the 

receiver, a cylinder open at its end to the pressure 
in the receiver, a spindle provided with a piston on 
its inner end adapted to work in said cylinder 
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means connecting said piston with said valve, 4 
spring for closing said valve, a second piston mounted 
on said spindle, a cylinder in which said last- 
mentioned piston works, a valve governing the 
supply and exhaust of the cylinder for the second 
piston, a pipe leading from the receiver to the valve 
chest of said governing valve, and means controlled 
by said governing valve for buffering the stroke of the 





second piston, 
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NILE IRRIGATION. 


By Sir Hanspury Brown, K.C.M.G., late Inspector-General 
of Irrigation in Lower Egypt, and formerly in 
Upper Egypt. 
No. II.* 

Tur present condition of things in the region of the 
“Sudd” on the Upper Nile, was described in your last 
issue. The problem that it presents for solution is stated 
Ly Sir W. Garstin in the following words : — 

“ Now, although it is of the highest importance so to 
train and embank the river that the entire summer dis- 
charge shall pass on in undiminished volume to the north, 
it is the reverse of desirable that the same result should 
be effected in the case of the flood water. It is true that, 
in consequence of the holding-back effect of the Blue Nile 
flood upon that of the White Nile, this extra water could 
not reach Khartoum until the Blue Nile had fallen very 
considerably. Admitting this, the effect of the ponding 
up of a volume of water, due to a discharge of 2000 metres 
cube per second, plus the flood discharge of the Sobat, 
would cause disastrous flooding in the White Nile and 

sahr-el-Gebel marshes, and would probably set adrift 
large areas of the ‘Sudd’ grasses, which would float 
downstream, and possibly block the channel most 
seriously. It seems then most desirable to alter the 
existing flood conditions of these rivers as little as 
possible, and, while securing the full summer discharge, 
to allow the flood water to waste and evarorate up stream 
of Ghaba Shambé much as it does at present. In other 
words the objects of any works undertaken must be to 
preserve the regulating power of the marshes for the 
flood water, and at the same time to find some means of 
preventing the present wastage in the river during the 
dry season of the year.” 

The problem, then, divides itself into two :— 

(1) To pass the summer water without loss along the 
channel from Lado to Bor, but, nevertheless, to allow the 
flood water above summer levels to escape sideways, as at 
present, so as to produce a moderate discharge at Bor. 

(2) To pass on the summer water through the great 
marshes north of Bor, and deliver it into the channel of 
the White Nile without any serious diminution of the 
discharge. 

The first part of the problem relating to the reach from 
Lado to Bor is not discussed at any length in the report 
under review, nor is any attempt made to estimate the 
cost of dealing with it. Sir W. Garstin suggests closing 
the spills, and barring the subsidiary channels across, so 
as to confine the summer discharge to the main channel, 
but to allow the flood to spill freely over the low banks. 
If the closing of the subsidiary channels produces too 
marked an effect on the flood discharge, then they should 
be closed in summer, and opened in flood by means of 
regulators constructed across their heads, or by some less 
expensive method of control. 

The second part of the problem relating to the passage 
of water through the marshes north of Bor is the more 
formidable. Sir W. Garstin favours a proposal, which 
he states was suggested by Mr. J. S. Beresford, C.S.L, 
late Inspector-General of Irrigation in India, to dig an 
entirely new channel for the river, running due north and 
south, from Bor to the White Nile, at or near the point 
where the Sobat joins that river. The distance between 
these two points in a straight line is approximately 
340 kiloms. (212 miles). Across this new channel, at its 
offtake from the Bahr-el-Gebel at Bor, a regulating head 
with a lock would be built, and alongside it another 
regulator would be built across the Bahr-el-Gebel, con- 
nected with the western high land by an embankment. 
With these two works the control of the river discharge 
at all seasons would be complete. By these arrange- 
ments the summer discharge would be carried in a 
channel altogether outside the swamps, and any 
excess in flood, which it might be desirable to exclude, 
would escape through the Bahr-el-Gebel regulator into 
the swamps, which would thus act as an effective com- 
pensating reservoir to receive the excess waters of the 
flood and to supplement the winter supply of the White 
Nile as at present. 

Sir W. Garstin considers that the new channel should 
be designed to carry 700 cubic metres a second with a 
maximum velocity of two metres a second, and estimates 
that the earthwork of such a channel would amount to 
119,000,000 cubic metres, which he thinks could be 
executed at 3°7 piastres a cubic metre. Allowing 
£11,000,000 for the construction of the two regulating 
works at Bor, the probable cost of this project becomes 
£E5,500,000. 

This proposed scheme has such great and obvious 
advantages “as to outweigh almost every objection that 
could be made to the proposal, short of the fact that 
further knowledge might prove that its execution was a 
sheer impossibility—cwing to the levels or the conforma- 
tion of the intervening country.” 

In the Blue-bock there is nothing to encourage the 
hope that the straight alignment for a channel from Bor 
to the Sobat mouth will be found tobe feasible. But Mr. 
Beresford has informed me that he did not bring his 
proposal to Sir W. Garstin’s notice until he had found 
such encouragement. The accompanying map is a copy 
of one received from Mr. Beresford with the following 
explanation :— 

“I had thought of the alignment for some time, but 
considered the country might be impracticable. How- 
ever, when studying the maps of the Soudan at Khartoum 
early in February last, I was struck with the 4 miles to 
the ch survey sheet No. 66 N., which shows Khor Filus 
following the trend of the Khor-Sobat line. The sheets 
on the south side give little or no information; but the 
significant remark on sheet No. 66 N. near the south end 
of Khor Filus attracted my attention, viz. :—‘ Said to 
connect with Nile at Bor’; and the remark coupled with 
the general look of Khor Filus on the map, led me to 





* No. I. appeared September 9th. 








think (it) might be a fairly practicable one for a river 
channel,” 

Without the indication given on the map that encouraged 
Mr. Beresford to put Sir W. Garstin in possession of his 
proposal for a direct channel from Bor to the Sobat 
mouth, the expectation that a practically straight align- 
ment for the channel might be obtainable would have 
seemed to be too sanguine. But the information about 
Khor Filus, sentme by Mr. Beresford, gives reasonable 
grounds for hoping that it may be found feasible to adopt 
at least a more or less curved alignment, roughly parallel 
to the Bahr-el-Zaraf’s general direction, and lying between 
that channel and the due-north-and-south line from Bor. 

Sir W. Garstin’s estimate of the cost is confessedly 
rough, and no estimate, claiming to be even approximate, 
could be made with the imperfect information at present 
possessed. A departure from the straight line for the 
Bor-Sobat channel] would cause an increase in the esti- 
mate. A velocity of 2 m. a second may not be 
obtainable, and, moreover, is higher than is desirable. 
The price at which work can be done in this unspeakable 
country, even when in enormous quantities, may not be 
as low as in Egypt. Including the works of distribu- 
tion in Egypt, probably a sum of £E15,000,000 will 
more nearly represent the eventual expenditure than the 
figures which are used in Appendix I. of the Blue-book 
to compare with eventual results. 

Sir W. Garstin estimates for a channel large enough to 
carry 700 cubic metres a second, but expresses an opinion 
that such a channel should eventually be made large 
enough to carry a discharge of 1000 cubic metres a second. 
He gives no calculations to show how he arrives at these 
figures. Let us, therefore, consider what the requirements 
of Egypt are. In “The Aswan Reservoir and Lake 
Moeris,” Sir W. Willcocks gives the total irrigable area of 
Egypt as 6} million acres, of which } million must “ be 
inundated in flood for all time to prevent the sands of 
the desert from spreading over the Nile valley.” To give 
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MR. BERESFORD’S SCHEME 


an adequate supply for providing perennial irrigation to 
the 6 million acres, a discharge at the head of the main 
canals of (6 million x 12 =) 72 million cubic metres a day 
is required. The low supply discharge of the river may 
be taken as 25 million cubic metres a day. In exceptional 
years it falls a little below this, but in such years the 
liberal allowance at the rate of 830 cubic metres per acre 
of crop, or 12 cubic metres per acre of gross area, would 
be cut down by lengthening the pericds between 
waterings. 

Now, the experience of 1803 has shown that the first 
milliard cubic metres stored in the Aswan Reservoir in- 
creases the low supply discharge by 20 million cubic 
metres a day, and it has been shown before in this review 
that the second milliard will give an increase of 
10 millions a day. It will be clear also that if a discharge 
of 600 cubic metres a second at Lado reaches the White 
Nile without loss, the summer supply of the White Nile 
will be doubled, and therefore also of the Nile in 
Egypt. Thus the increase due to a project, which does 
away with loss between Lado and the White Nile at 
the Sobat mouth, will give Egypt 25 million cubic 
metres a day more in summer. We thus obtain a 
supply made up as follows:— 

Million cubic 
“ares day. 


(1) Present naturalsupply ... ... ... 5 
(2) First milliard of Aswan Reservoir ... 20 
(3) Second milliard of Aswan Reservoir 10 
(4) Prevention of loss in Sudd region ... 25 

Total... 80 


By this method of calculation no deduction has to 
be made for loss by evaporation. Thus we obtain 





80 million cubic metres a day, when only 72 millions 





are wanted for Egypt. The balance of eight millions 
would be sufficient for any summer irrigation that 
might be undertaken between Khartoum and Aswan, on 
the banks of the Nile, in the province of Dongola 
or elsewhere. 

I assume that under present conditions the Blue Nile 
contributes nothing in summer when the natural supply 
is as low as 25 millions, as Part II. of the report states 
that the Blue Nile is at its lowest in May, when its dis- 
charge at times sinksto nothing. But there is the winter 
season to be considered, when the Aswan reservoir—in 
future to contain 2000 million cubic metres—has to be 
filled in a period of ninety days, requiring a discharge of 
22 million cubic metres a day, while, at the same time, 
sufficient is passed on through the Aswan Dam tio provide 
for the winter navigation of the Nile in Egypt. Hitherto 
the Blue Nile has contributed about 20 million cubic 
metres a day in winter. But according to the policy 
recommended for the future, the Blue Nile winter supply 
is to be reserved for the Soudan. This withdrawal is 
compensated for by the increase of the White Nile dis- 
charge through the operation of the proposed project of 
a new channel past the “Sudd.” The Sobat will con- 
tribute as before, and as it does not reach its maximum 
of 900 to 1000 cubic metres a second until October and 
November, its contribution to the Nile in November, 
December, and January must be considerable; but the 
winter discharges of the Sobat appear to be unknown. 
A second milliard of cubic metres for the Aswan Reservoir 
will have to be provided in winter, which will necessitate 
a reduction of the Nile discharge in Egypt of 11 million 
cubic metres a day beyond that hitherto made for the 
reservoiras first made. Probably the discharge of 700 cubic 
metres a second provided for in the new channel will suffice, 
with the Sobat contribution, to fill the Aswan Reservoir, 
and, at the same time, provide for winter navigation 
below it; but if it does not, the channel can be enlarged 
as Sir W. Garstin suggests, though these calculations 
seem to show that a channel to carry as much as 1000 
cubic metres a second will never be required. 

The examination of the project thus shows that, if it is 
found feasible and is carried out, it will complete the pro- 
vision of the water needed by Egypt in winter and 
summer, and provide for its development without further 
addition. 

There is one point which the report does not allude to, 
but which seems to me must be considered. It appears 
from the discharge observations that the evaporation from 
the marshes, when at summer level, amounts to 300 cubic 
metres a second at least, and that the Bahr-el-Ghazal 
discharge, which is not more than 30 cubic metres a 
second, is evaporated in addition to the 300 cubic metres 
asecond. By the proposed arrangement, this 300 cubic 
metres a second will not enter the marshes, and the water 
level in Lake No.and the surrounding swamps will fall 
till the evaporating area of water surface is such that the 
evaporation and Bahr-el-Ghazal discharge balance each 
other. Moreover, the doubling of the summer discharge 
at the Sobat mouth will raise the river water level at that 
point, and there will be a flow back up the Bahr-el-Gcbel 
to Lake No, whereby the lake level will be raised to the 
same as that of the Nile at the Sobat mouth, and a loss 
by evaporation, too great to be neglected, will ensue; so 
that, of the 600 cubic metres a second, which the 
proposed channel will bring down, some will be lost 
by flowing up the White Nile to Lake No. The distance 
from Lake No to the Sobat mouth is about 120 kilo- 
metres, and the present water surface slope in summer 
sndo0: giving a fall of 6 metres, which is, perhaps, suffi- 
cient to give security against this suggested source of 
loss. But the Bahr-el-Zaraf is still nearer the Sobat 
mouth than Lake No, and its channel is 6 metres deep, 
so that there might be a flow up its channel and a 
spilling sideways from it. If, however, the levels are 
such that there is danger of material loss occurring, the 
danger could be met by permanently damming the 
White Nile between the two junctions of the new 
canal and of the Bahr-el-Zaraf with the White Nile. But 
if the evaporation in the marshes is insufficient to dispose 
of all the flood escape water discharged into them at Bor, 
an escape in the dam could be constructed to be closed in 
summer and opened in flood when necessary. 

Now let us consider what the value of 25 million cubic 
metres a day in summer is. As perennially-irrigated land 
requires a supply at the rate of 12 cubic metres a day per 
acre of gross area, 25 million cubic metres a day is suffi- 
cient for 2 million acres. Whether used for converting 
land from basin irrigation or for new reclamation, this 
would bring in an increase of land tax of £E1,000,000 
for the benefit of the Government treasury, and an 
increase of land value of £E30,000,0C0 for the benefit 
of the owners; and this result, without taking into 
account indirect benefits, is sufficient to justify an ex- 
penditure of even £E15,000,0C0. 

It is to be hoped that the surveys and levellings about 
to be made will demonstrate the feasibility of this project 
which Sir W. Garstin favours, and which commends itself 
to Lord Cromer, and probably to all who appreciate the con- 
ditions of the problem to be solved. It is such an ideal 
scheme for overcoming the difficulties presented by the 
“ Sudd ” region, that it is with reluctance that one pro- 
ceeds to examine the less attractive alternative. It is,as 
it were, a choice between a turning of the enemy’s flank 
with success assured and a frontal attack, the issue of 
which would be doubtful. 

The alternative proposal is to improve the Bahr-el- 
Gebel from Ghaba Shambé to Lake No by cutting off the 
worst of the existing bends, and by closing the connec- 
tions between the river channel and the great lagoons. 
The Bahr-el-Gebe! would thus, as it does at present, 
convey about half of; he summer discharge at Lado to 
the White Nile, and, even when the river was at its 
maximum, the discharge would remain constant. At the 
same time, the Bahr-el-Zaraf would be widened, 
deepened, and embanked throughout by means of powerful 
dredging plant, thus rendering it capable of carrying the 
balance of the summer water passing Gondokoro, and 
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discharging it into the White Nile at the present junction 
of the two rivers. A regulating head would be built for 
this river at the point where it leaves the Upper Nile, 
which during flood would be closed entirely. 

Sir W. Garstin claims that “by that means the waste 
which at present occurs in Lake No would be avoided, and 
the water be brought down from the south to the north 
with comparatively little loss.” 

Tt is difficult to understand how this project will work. 
Tf in flood, “ the existing conditions of the river would be 
practically unchanged,” the Bahr-el-Gebel must be free 
to spill sideways and to enter Lake No. Unless it is pre- 
vented from doing this in summer, it is not easy to 
understand how the increase of the summer discharge will 
be obtained, as the evaporation from the swamps disposes 
of 300 cubic metres a second, and it will continue to do so, 
whether the spill is from the Bahr-el-Gebel or the Bahr-el- 
Zaraf, so long as the water level of the swamps remains at 
its existing levels. 

Sir W. Garstin’s rough estimate of the cost of this 
scheme is £E3,400,000, as against £E5,500,000 for the 
new channel outside the swamps. It is a difficult matter 
to criticise the estimate, as the less costly project is so 
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vague; but I think it will be a matter for congratulation 
if any scheme for saving the loss of water in the 
swamps is carried out at even double the cost of this 
lower estimate. 

It is worth noting here that the lengths of the existing 
channels between Bor and the Sobat mouth are, vid the 
Bahr-el-Gebel 710 kiloms., and vid the Bahr-el-Zaraf 
650 kiloms. 

The three next items in the Egypt programme of 
works, amounting together to £1H4,000,000, are for 
distributing works required for the utilisation of the 
extra water to be provided by item (1), the raising of the 
Aswan Dam, and item (3), the “Sudd ” channel re-model- 
ling. This is only an instalment of the expenditure 
eventually required to provide for the distribution of all 
the extra water to be made available. 








NAVAL ENGINEER APPOINTMENTS. 


Tue following appointments have been made at the Ad- 
miralty :— 

Engineer Lieutenants: T. J. Procter, to the Royal Oak; J. J. 
Shirvell, to the Fire Queen, additional for the Dee; F. L. Crook, 
to the Pembroke, additional for the Carnarvon ; L. Howell, to the 
Vivid, additional for the Sprightly ; and G. F. Thompson, to the 
Vivid, additional, for the Arab. 

Engineer Sub-lieutenants: W. A. Monk, to the Implacable ; and 
F. 8, Carlisle, to the Kent. 








Society oF ENGINEERS.—Arrangements have been made, by 
kind permission of Messrs, John Broadwood and Sons, for the 
members and associates of the Society and their friends to visit 
the pianoforte factory at Stour-road, Oid Ford, on Wednesday, 
September 21st instant, and inspect the manufacture of pianofortes 
at every stage, the machinery employed being driven electrically. 
oo party will leave Broad-street Station—Platform No, 2—at 
1.20 p.m. 
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Types and Details of Bridge Construction. Part I. Arch 
Spans. Examples of Constructed Wooden, Combination, 
Wrought Iron, and Steel Arches for Highway and Railroad 
Bridges. By Frank W. Skinner, M. Am. Soc. C.E., Con- 
sulting Engineer. New York: McGraw Publishing Com- 
pany, Liberty-street. 1904. 

THE voiume before us is essentially of a practical character, 
and deals solely with the special and important features 
relating to the design, the requirements, the conditions, and 
methods involved in the actual construction and erection 
of arch bridges. Itneither records nor refers to proposed 
structures which have not passed the embryonic or paper 
stage, and contains but very little pertaining to mathe- 
matical or analytical investigation. It may be regarded 
nearly altogether as an epitome of American practice in 
this particular branch of engineering. Nevertheless, it is 
not absolutely exclusive of other works of a similar 
nature born upon foreign soil. It contains examples of 
the arch type erected in France, Germany, and other 
continental countries. A brief allusion is all that is 
necessary to the early specimens of arch spans built of 
timber, to the transition stage, in which some of the 
members consisted of wreught iron, or to the compound 
class, now obsolete, in which the struts were of cast, and 
the ties of wrought iron. It should be mentioned that 
some of the American timber arches, dating from about 
the year 1800, did excellent service. With spans varying 
from 160ft. to over 200ft. they showed life records of 
seventy, eighty, and ninety years. When takendown, the 
greater part of the large timbers was generally found in 
sound and good condition. 

The metallic arch type may be divided into three 
systems, including the spandril braced, the trussed, and 
the solid or plate girder form. These again admit of a 
great variety of contour or outline in elevation, com- 
prising simple and compound curves of many denomina- 
tions. This remark dces not apply with the same force 
to the spandri] braced arch as to the others. In this 
system, the upper chords are not susceptible of variation 
in profile, but are universally practically horizontal, and 
in all respects conform to the requirements of the same 
members of ordinary trusses. The same relation exists 
between the web members of this and other open web 
specimens, and the type may have three, two, or no 
hinges, and may be pin-connected or riveted up. The 
bottom chords of these arches are portions of regular curves, 
but usually take the polygonal shape, forming straight 
lines between the lower apices of the triangular open web, 
and correspond to the length of the panels. It may be ob- 
served thatthe term “ braced” isfrequently wrongly applied 
to the “trussed ”’ arch, which has distinct features of its 
own, to which we shall subsequently refer. It sometimes 
occurs that the lower chord of this arch partakes of both 
the open and the solid form. Our author gives the Cedar 
Avenue Bridge, Baltimore, Md.,as an example. It has a 
span of 150ft., with three spandril-braced ribs. Upon 
each side of the centre of the span, for a distance of 27ft., 
the upper and lower chords, which at that point run into 
one, are united by wide side plates, so as to constitute a 
complete box section. A similar arrangement is adopted 
for the panel lengths nearest the abutments and at the 
lower apices. Between these points the lower chords, 
which are built up of a pair of channels and horizontal 
webs, have latticed sides. The combination has a rather 
unsightly appearance. In Chapter IV. the highway bridge 
over the Schuylkill River, Philadelphia, which hasfourthree 
hinged arches, of 200ft. span and 76ft. width, is described. 
It should be noticed that the arches are not braced together 
over the piers, but are independent, and abut upon hollow 
boxes or skewbacks, made in halves and bolted together, 
so as to receive the balanced thrusts from the adjacent 
arches. As an example of a severe test load may be 
quoted that to which the single track deck bridge across 
the Menominee River, on the Chicago, Milwaukee, and St. 
Paul Railway, was subjected. The bridge is a three- 
hinged arch on the skew, with a span of 207ft., and is 
counterbraced at the centre and at one adjacent panel on 
each side, which is unusual in this class of design. The 
test consisted of a 7000 Ib. train load, preceded by two 
1774-ton consolidated locomotives, with 25,000 lb., 
50,000 Ib., and 32,500 lb. loads respectively on each truck, 
driver, and tender axle. This heavy loading was adopted 
in order to provide for the contingency of iron ore traffic. 
A point worth noticing in the Salmon River Railway 
bridge is that the arch trusses are set on a batter of 
1 in 10, so as to be 28ft. apart at the skewbacks, and a 
similar disposition is adopted in a bridge on the Canadian 
Pacific Railway. In this design the upper chord is on a 
gradient of 2°2 per cent., the skewbacks are bedded at 
different levels, and there are five panels on one side of the 
crown, and six on the other, imparting to the arch a 
very lopsided appearance. The wrought iron highway 
deck bridge across the Mississippi, Minneapolis, has two 
three-hinged vertical trusses with spans of 456ft. The 
bracing is a combination of the double whipple or Pratt 
and the Pettit systems, which results in rather a confused 
complication of the members of the web. A description 
of the railway arch over the Niagara River at the Falls 
and of the single-track viaduct across the river Viaur, on 
the road from Ciirmaux to Rodez, in France, completes 
the list of spandril-arched bridges. The Viaur centre 
span is 721ft.,and, next to that of Niagara Falls and 
Clifton highway bridge, is the largest arch span in the 
world. 

The arch truss type is distinguished from the class we 
have just considered by the fact that both the upper and 
lower chords are curved, and that the rolling load may 
be carried at any level between the crown and the 
bearings, or at either of those points of limitation them- 
selves. When there are but two articulations the chords 
may be parallel, but more generally converge towards the 
springings, forming the crescent-shaped arch. A similar 
coalescence of the chords occurs in the three-hinged 
truss, which gives rise to the double-crescent outline. In 
the hingeless example the chords may be parallel or 





divergent towards and at the supports, or, in other words, 
the depth of the ribs may be either constant or variable, 
It should be mentioned that the majority of trussed arch 
bridges are hinged only at the bearings. A very good 
example of this type is the Paderno Viaduct over the 
Adda. It has a centre span of 492ft., and consists of a 
pair of battered riveted parabolic arch ribs solidly bedded 
upon the normally inclined surface of the skewbacks.* It 
is about thirty years ago since the bridge over the 
Mississippi at St. Louis, better known as the Eads 
Bridge, after the name of its designer, was erected. 
There are three main spans—one over the channel of 
520ft., and one on each side of 502ft. each—and they are 
of the hingeless class. Eads, as well as Culmann, who 
was the first to point out the defects of the single 
diagonal web system, disputed the necessity for hinges, 
although at a later date he proposed a three-hinged arch 
design for a bridge over the Bosphorus. The St. Louis 
structure was remarkable for being, at the time of its 
erection, the first steel arch bridge; also for its record 
span, the peculiarities of its design, and the character of 
its details. The author observes that it is a “unique 
design, for it has not been and never will be followed as a 
type for other bridges.” 

The Kaiser William double-track bridge over the river 
Wupper at Miingsten, Germany, and the Garabit railway 
structure across the Truyére in France both outspan the 
work at St. Louis. A few words may be said about the 
Garabit viaduct, which has a centre span of 54lft., 
including a pair of trusses in inclined planes. The main 
span has a combined greater length and total height than 
any other arch of the same system. In the Miingsten 
example the web consists of simple vertical and diagonal 
trussing, but in the Garabit the panel system, with its 
redundant diagonal members, is resorted to. The web 
members of the ribs are further stiffened by a continuous 
curved series of longitudinal struts introduced half-way 
between the upper and lower chords, and passing through 
the intersections of the diagonals. 

Chapter XII. is devoted to German bridges, including 
that carrying the main road over the Rhine at Diisseldorf 
upon two great spans each of 595ft. The last example of the 
trussed arch type is fully described and illustrated in the 
succeeding chapters, and is that of the Niagara Fall and 
Clifton highway bridge. It has a principal span of 840ft., 
which is the longest span of its kind ever yet built. It 
was completed in 1898, and furnishes an instance of 
the most advanced practice in design and construction. 
Plate girder arches, as a rule, belong to the two-hinged 
class, and have not yet attained to the dimensions of 
either of the open web systems already passed in review. 
An exception to the rule is the Mill-street road bridge over 
the Black River at Watertown, N.Y., which is built of 
steel, with four plate girder three-hinged arch ribs, 165ft. 
in span. In outline it belongs to the braced-arch 
system, and in construction to both that type and 
the plate girder. A solid plate web extends for a distance 
of 50ft. on each side of the centre of the ribs, and 
the two end panels are designed with single verticals 
and diagonals, as in the class of the braced structures. 
The articulations consist of 8in. pins, in a double web 
pedestal, bedded on the inclined face of the masonry. 

The volume terminates with two excellent examples of 
the plate arch type of large span, comprising the 
Alexander III. road bridge across the Seine, Paris, and 
the Washington Bridge, carrying 18lst-street, New 
York, over the Harlem river. The former has a single 
span of 353ft., and is the largest and most important 
cast steel arch in the world. It is notable for its mag- 
nitude; its very flat curvature of the arch, which has a 
rise of 1—17 of the span ; for its width of 131ft. between 
parapets; for the large amount of its ornamental work ; 
and for the architectural merit of the whole structure. 
The steel pneumatic caissons, within which the concrete 
and masonry abutment piers are built, are 110ft. by 
114ft., and are the longest ever made. There are fifteen 
cast steel plate girder ribs, with three-hinged articulations 
on pins Sin. in diameter. The Washington structure 
deserves a brief notice. It possesses especial interest, as 
it is one of the first long-span steel plate girder arches, 
which are the largest of their kind yet constructed. 
There are two main openings, of 510ft. each, comprising 
six two-hinged ribs, with a rise of 91°8ft. from the centres 
of the bearing pins, and a uniform depth of 13ft. The 
bridge was completed in 1888. 

The greater part of this useful and up-to-date compila- 
tion has been reprinted from our contemporary, the 
Engineering Record, with very little or no modification 
in either the original text or drawings. It constitutes a 
valuable collection of data, presenting condensed descrip- 
tions of the different structures selected for examination. 
Necessarily, from the character cf the work, some of these 
selections are upon the largest scale of magnitude yet 
attempted. It must be borne in mind that with the 
exception of the cantilever, the stone, the cast iron, and 
cast steel arch, the lenticular, tubular, and some other 
obsolete types, the Americans hold a good record for 
bridge building. The work is a concise summary, 
reference, and practical treatise, well adapted for the 
purposes of the student, the draughtsman, the contractor, 
and the designer. 
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WINDING PLANTS FOR GREAT DEPTHS. 





Tus is a problem that for some time now has attracted 
the serious attention of the mining world in general and 
of the mining and mechanical engineer in particular. 
Bohemians, Frenchmen, Belgians, Germans, Americans, 
our own countrymen, and others have contributed to the 
literature of the subject. It was the leading question in 
the mining section of the Engineering Congress instituted 
by the Institution of Civil Engincers in 1899; it was the 
main topic of the International Congress of Mining and 
Metallurgy at the Paris Exhibition of 1900; it has formed 
the subject of long dissertations in various transactions 
of technical societies ; and we ourselves have brought the 
matter to the attention of our readers, notably in THE 
EncinEER of March 16th, 1900, February 22nd, 1901, and 
April 12th, 1901. Now, the Institution of Mining and 
Metallurgy has devoted an entire volume of its ‘“ Trans- 
actions”—vol. xi—to the discussion of these pro- 
positions, with special reference to the approaching deep 
mining work anticipated in South Africa. The volume 
comprises 434 pages, 10 pages of index, 5 pages of table 
of contents, and a preface by the secretary, Mr. C. 
M’Dermid. Itis accompanied by an additional volume, 
containing 79 plates, with more than 220 figures, and a 
considerable number of tables. It contains a paper on 
the title subject, by Mr. Hans C. Behr, which was 
read in London and also in Johannesburg, with a dis- 
cussion including the remarks of thirty-eight gentlemen 
interested in the matter, some residing here, some in 
South Africa. Mr. Behr’s paper, as far as it goes, 
treats the matter thoroughly and with mathematical 
precision and detail, including a very liberal use of 
graphic methods. At the outset the author remarks 
that a number of different arrangements have been 
proposed as a solution of the problem, and that 
opinions seem mainly divided on the question as to 
whether it would be possible or economically preferable 
to raise the load in a single lift from a depth of 6000ft. or 
8000ft., or whether stage winding should be resorted to, 
with intermediate dumping and loading stations. The 
single lift for such depths necessitates taper ropes, the 
manufacture of which, however, presents no difficulty, 
while the wear might reasonably not exceed that of 
ordinary ropes under similar conditions. Great depths, 
however, entail long and heavy ropes, and massive 
conical drums, with large ratio of end diameters, 
in order to avoid negative moments near the end of 
the trip. The load of ore has also to be increased in 
order to maintain the output from a greater depth 
without exceeding a given maximum speed in the 
shaft, while large moments of inertia make it necessary 
greatly to extend the periods of acceleration and retarda- 
tion incident to winding operations. If the period of 
acceleration is not extended, the engines for a single lift 
from a great depth must be larger to correspond with the 
extra acceleration moment. The author does not consider 
the Koepe and Whiting systems suitable for great depths in 
asingle lift, because taper ropes cannot be employed with 
them, and because he thinks the tail rope, which is an 
essential part of these systems, objectionable in most 
cases. Moreover, the bendings in{the Whiting system are 
not regarded favourably. Flat ropes, too, in the author’s 
opinion, are not suited for very great depths. Stage 
winding is then considered; the modifications in 
the construction of the shaft are discussed and 
illustrated; so is the question whether the winding 
engines for all stages should be at the surface 
and great lengths of rope used, or whether inde- 
pendent engines should be placed underground for 
each stage and be worked by compressed air or electricity. 
The economy of balancing is noted, and the character of 
engine to be employed suggested. But the author 
decides that the advantages and disadvantages of different 
schemes for deep winding can perhaps be studied best by 
comparing various definite assumed cases. He presents 
eleven hypothetical cases, and discusses with elaboration, 
mathematically and otherwise, the various factors and 
combinations involved. The cases include :—Depth of 
2000ft. with 6000]b. load, 4000 lb. skip, 8600 lb. of 
19-wire strand, plough steel rope of 210,0001b. ulti- 
mate strength, and cylindrical drums 5ft. radius. 
Depth of 8000ft., cylindrical drum 6ft. radius, with 
rope of uniform section alone, with uniform rope 
and tail rope,” with taper rope. Depth 38000ft., with 
conical drums and cylindro-conical drums of 8ft. to 10ft. 
diameter at small end, and 15ft. to 16ft. at large end, 
using taper ropes and ropes of uniform section. Depth 
6000ft. in single lift, with ropes made of sections, in- 
creasing in size towards the top. Depth 6000ft., winding 
in two stages, engines at surface, and deflecting pulleys 
used to direct rope to offset shaft for second stage, and a 
similar condition, but not offsetting the shaft. Tandem 
compound engines are the ones affected, and the author 
emphasises particularly the two-stage system of winding. 
He also has a word to say about boilers, and the construc- 
tion of winding drums. 

_ The author has put a large amount of work and thought 
into the paper, but his cases being hypothetical, there is 
alack of reality about the whole, and it is scarcely a 
matter of surprise to find that he himself does not clearly 
State at what conclusions he has arrived. Apparently, 
however, he does not recommend single-stage winding as 
economical beyond 4500ft., although he recognises that it 
1s possible for depths to 6000ft. Hence for depths from 
4500ft. to 8000ft. he seems to prefer two-stage winding, 
with two separate engines, both at the surface, using 
sectional taper ropes and conical or cylindro-conical drums. 
But, as one of the speakers put it from the information 
furnished, “it was next to impossible to draw an inference 
as to the mechanical advantages and efficiency of any of the 
plants mentioned over any other.” Its sizes of steam 
cylinders required to wind the same load in the same 
time is instanced as a valuable factor that is wanting in 
the paper. The paper gave rise to a vigorous discussion. 





The South African contributions are particularly note- 
worthy for their excellence and earnestness. 

The advocates of the Whiting system resent the 
cavalier manner in which that system is dismissed in the 
paper, and refute every argument the author advanced 
against it. It, say they, was introduced for deep winding, 
is in use at 5000ft., and there are other installations on 
the system for that depth and greater. The sheaves, it 
was pointed out, are purposely kept small to reduce the 
mass to be accelerated; but they might be made any 
size a mining engineer desired. Moreover, Whiting 
winding engines had been worked successfully without 
the coupling-rods, to which the author took exception. 
Again, no inconvenience due to slipping is experienced 
when proper indicators are used, nor was_ there 
any great loss of time entailed in operating proper 
take-up gear. There are, of course, cases, these gentle- 
men admit, where other systems might be more appro- 
priate. For sinking purposes some Whiting advocates 
suggest the use of a supplementary drum engine. The 
dreaded wear of the rope by the numerous flexures it 
undergoes in the Whiting system has—in the hands of its 
advocates, at any rate—not given rise to any catastrophe, 
nor has extra expense in rope been entailed thereby. One 
speaker, however, went to some trouble to show graphi- 
cally how terrible these bendings are, and explained 
what their effects might be. Another speaker very 
cogently pointed out that it would be _ interest- 
ing to compare the condition of a discarded 
rope, after use on a Whiting winding engine, with a dis- 
carded rope used for the same period on an ordinary 
drum or Koepe sheave. In comparing ropes, too, it was 
pointed out that it should not be assumed that all steel 
called by the same name was of exactly the same strength 
and temper. 

The Koepe system was also defended in discussion, but 
if it is so good, “ Why,” asked someone, “ has nobody yet 
introduced it into South Africa?” But it was admitted 
that it had a good record in Germany. Even the Craven 
system was not overlooked, as it had at least one warm 
advocate. Almost every point in the author’s paper was 
put severely to the test, and not content with that, the 
participants in the discussion took up the cudgels one 
against the other. 

A few speakers set aside the author’s imaginary case, 
and, so to speak, put the matter in anutshell. Mr. H.G. 
Graves, for instance, regarded the problem of deep wind- 
ing as simply one of speed. The material in the mine 
had to be got out somehow, and it ought to be lifted 
straight away from bottom to top without any inter- 
mediate stops whatever. The strength of wire ropes did 
not affect the matter, as they could be made of any 
desired strength to carry any desired load. To achieve 
the necessary despatch the speed during winding must be 
as great as possible, and, therefore, the acceleration must 
last the least possible time. The speed had to be raised 
during the first five or six seconds of the wind up to its 
maximum, and for that purpose the weights to be 
moved must be balanced as far as possible, and 
must be as small as possible. The total weight, 
and more especially the unbalanced load, must therefore 
be reduced as far as might be in order to reduce the horse- 
power. He quoted a case where 1200 tons a day were 
lifted 420 yards, a comparatively small lift he admitted, 
but nevertheless, by the introduction of a tail rope, the 
horse-power registered was reduced from 749 to 674. He 
further pointed out that with an 18ft. drum weighing some 
tons the mass to be put in motion was twice 
and sometimes nearly three times as much es the total 
weight of the rope, cage and the paying load lifted. To 
get that mass into motion absorbed power, and although 
the energy was given up at the end of the wind during 
the retardation, in actual practice time could not be 
afforded to let the load come to rest of itself. Mr. 
H. W. Hughes thought many difficulties raised 
by the author were considerably more imaginary than 
real. He considered the chief points were to have the 
rope as light as possible, the drum as light as possible, 
and the steam pressure as high as possible. Steam 
pressure, the breaking strain of wire ropes, and the 
tensile strength of steel, were all going up—which, he 
observed, made it possible to use lighter rope, larger 
drums, and small cylinder engines running at high piston 
speeds. They could, therefore, wind from any known 
depth, or from any depth that would be likely to arise in 
the near future. Hence it did not appear to be worth 
while bothering about some problematical depth when, 
by the time it was reached, the steam pressures and 
tensile strengths of steel would have increased to meet 
the new condition of things. He added that there 
was certainly no depth they knew of for which the 
mechanical engineer could not design the winding engines, 
and the object was to make those winding engines get 
much stuff out of the mine in the shortest possible time. 
This is why, from an economical point of view, engines 
cannot be left to come to rest of themselves, but are run 
more rapidly and brought up finally with the brake. The 
author replied at good length, meeting his critics fairly. 
He is of opinion that the Whiting winding engine is an 
unnecessarily complicated arrangement for mining 
requirements, producing extra friction, consuming more 
power for a given work, and causing greater stress in 
the rope than in any other winding device. The 
tail rope, he said, is an untried device for depths 
beyond 2600ft., and he feared destructive swaying 
at greater depths. So he stuck to his colours, and 
advocated taper ropes and conical or cylindro-conical 
drums, and he thought if such engines were properly 
designed that the steam economy would be as good as 
that of engines with driving sheaves under similar con- 
ditions. However, he regarded driving with sheaves as 
applicable to moderate depths where the engines were 
not required for sinking, and then those for another 
winding plant with a single sheave shaft was the best 
type. For inclines sheave driving was not economical. 
These volumes contain an immense amount of statistical 
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matter chiefly based on South African practice, which 
should prove of value to any:concerned in such problems, 
but to which space will not permit us to refer specially. 








DESIGN IN RELATION TO THE DURA- 
BILITY OF BRIDGES. 


EXPERIENCE fully demonstrates that some types of 
bridges last longer than others. Assuming that the 
material, workmanship, and maintenance are of the best 
description in all of them, the difference in longevity can 
be due only to the remaining factor—the design. The 
character of the design alters with the conditions to be 
complied with. When they. become too exacting, and 
exceed the capabilities of any particular structural type, 
that type becomes obsolete, dies out, and is succeeded by 
another. In this manner metallic bridges are amenable 
to the law of the survival of the fittest. The term 
design, as used here, comprises a good deal more than the 
mere distinctive adoption of any special form or principle. 
A thoroughly good design includes both the theoretical 
and practical or constructive portions..of the whole 
work, and it is the problems connected with the latter 
part that are the most difficult and laborious to solve. 
The accomplished bridge designer must be not 
only a sound theorist, but must possess in addition the 
judgment and ability, either innate or acquired, combined 
with the skill and aptitude required for uniting together 
the different members in the readiest, the most efficient, 
and the most economical manner. In the practice of 
his profession a good designer should he both an artist 
and a scientist. 

On the other hand, it may be stated that a pure theorist, 
however excellent, generally makes but a poor bridge 
designer. This fact in itself would not be of much con- 
sequence, but unfortunately the preparation of designs for 
bridges, as well as for other engineering structures, is 
frequently placed in the hands of people endowed with 
this unpractical bent of mind. They regard everything 


from a rigid theoretical standpoint, which throws 
a halo of perfection over each plan, elevation, 
and section, to the utter disregard of all actual 


requirements which the nature of the case impera- 
tively demands. They refuse to acknowledge the 
necessity for modifying theory to meet the exigencies of 
working examples, and it’is no wonder that in the matter 
of details of connections, one of the most important 
points in the construg¢tion of bridges, the results are of 
an exceedingly unsatisfactory character. Theory, as a 
rule, furnishes only the form and method of calculation 
applicable to each special case. It goes little further 
than a skeleton elevation, on paper, which it is the 
business of the designer te fill in, so as to impart to the 
finished structure those qualities of stability, safety, and 
durability which will alone enable it to accomplish ade- 
quately the object for which it is erected. It must not 
be forgotten, as will appear, we trust, from what has been 
stated, that a certain correlation, some amount of inter- 
dependence, must exist between theory and practice, in 
all good bridge designs. It is not so very long since this 
necessary partial fusion was effected. Even as late as 
the fifties and sixties there was a serious dearth of pro- 
fessional men who possessed, in addition to a practical 
experience in iron bridges, that amount of theoretical 
knowledge indispensable in that particular branch of en- 
gineering. 

The first metallic bridge ever erected was the cast iron 
arch over the Severn at Coalbrookdale in 1779. It belongs 
to the ribked type, having five ribs, consisting each of three 
concentric arcs, united by radial struts. The span is 100ft., 
rise 45ft., and it is floored with cast iron plates lin. in 
thickness. In 1794 the first iron bridge built on the 
Continent was cast in Germany, and acts as a road bridge 
over the Striegauer Wasser, near Lassan, in Lower 
Silesia. The German structure is almost an exact copy 
of its English predecessor. Its ribs are of the same 
pattern, and the spandrels are filled in with similar 
circular hoops. It differs in only two respects. The 
curve of the arch is segmental instead of nearly semi- 
circular, and the depthof the ribs is not uniform, but con- 
siderably shallower at the centre than at the springings. 
Both these bridges are in good condition, and in working 
order. Twenty years later the Sunderland arch of 286ft. 
span and rise of 34ft. was in evidence. It was sold in 
1816 by lottery, and subsequently reconstructed. South- 
wark Bridge, built with solid ribs, is still doing duty after 
eighty-five years of work, and the old structure at Vaux- 
hall retired at the age of eighty-three. In all bridges 
there are certain agents at work tending to shorten 
their lives, not necessarily by any sudden or violent 
action—although such instances have occurred—but by 
the more gradual and prolonged process of wearing them 
out. Among these the foremost factor is the rolling load. 
The road bridges instanced have not been subject to this 
destructive agency to any extent worth consideration. 
Cast iron is of itself more durable than other structural 
metallic materials. The solid rib design combines stiff- 
ness with fewness of parts, and cast iron is the material 
best adapted to resist compression. Owing to the com- 
pactness, homogeneity, and weight of the deep ribs, the 
Southwark arches possess a very appreciable amount of 
inertia, which imparts a rigidity not to be found in light 
and flimsy constructions. It would appear that the 
durability of these early bridges may be attributed partly 
to immunity from overtaxation in the matter of rolling 
loads, and partly to the suitability of the type adopted. 
They are all deck bridges, and the load is brought directly 
upon the principal members, in consequence of being 
placed on the top of the arch, the most favourable posi- 
tion it can occupy. 

It is quite possible that low unit stresses, which are 
part of designs, may have contributed to the prolonged 
existence of the old road bridges. But unit stresses 





cannot be accepted per se as a definite and absolute 
criterion of the strength and durability of any particular 
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Fig. 1—-ORIGINAL LEYLAND STEAM VAN 


Fig. 2-STEAM WAGON OF 1898 


























Fig. 3—STEAM WAGON OF 1901 


bridge system. It is not difficult to design a bridge 
which might have a unit stress of twice the amount 
of that of another, and yet be a better, stronger, and 
more durable structure than its less-stressed companion. 
Higher units may, as a rule, be employed in girders, 
proportioned with a liberal relation of depth to span, 
than in others with a shallower ratio; but the nature of 
the material enters into the calculation. Experience has 
fully shown that lightly built Lridges wear out, under 
similar conditions, much faster than others of a more 
rigid design, although larger unit stresses were used in 
the latter. It must be borne in mind that if we accept, 
as is generally allowed, that the life of a bridge is largeiy 
dependent upon its rigidity, we are bound to recognise 
the truth of the statement that vibration, oscillation, or 
what has been termed structural motion, is antago- 
nistic to its existence. Viewed from this standpoint 
alone, beams and girders are within the limits of their 
economical spans, a better class of structure than trusses 
and some other open-web designs. An_ evident 
corollary to be deduced from the action of destructive 
vibration is that it is quite possible to over-articulate 
a bridge. An instance of this kind actually occurred 
in the case of a cantilever arch bridge over the Elbe- 
Trave Canal, erected in 1899. It consists of a central 
and two equilibrating semi-side spans. It was 
originally intended to place ahinge at the crown of the 
main arch, but it became necessary to abandon this 
arrangement. Upon subjecting the bridge to the usual 
test loading, it was found that the movements of the 
hinge were of so erratic a character that it was wisely 
determined to substitute for it a solidly riveted up con- 
nection. 

It is not only in early road structures that the influence 
of design upon durability may be traced, but it is also 
apparent in its relation to railway bridges exposed to the 
action of violent rolling loads greatly in excess of those 
which they were built to carry. The experience of 
American engineers, who have no particular preference 
for solid-sided beams and girders, is to the effect that the 
life of plate girders is longer than that of any other 
type of bridge system. It has been observed that with 
respect to this class of design a reduction of 20 per cent. 
might be safely made in the assumed coefticient of 
impact, whenever that method of calculating stresses due 
to rolling loads is adopted. The superiority of plate 
girders in this respect may be due to some extent to the 
fact that they are practically unaffected by secondary 
stresses. There are, however, other reasons, which will 


be alluded to, which exercise a much greater influence | 


over this immunity from certain action, to which other 
bridge types are subjected. 
Next to the solid-plate type, riveted lattice bridges, 


when exposed to exactly the same conditions of aug- 
mented impactive loading, have been found to afford 
exceedingly satisfactory results. Many examples, erected 
in 1869, on some of the principal American rail- 
roads, lasted for a quarter of a century without having 
incurred any repairs of a serious character. This greater 
strength and durability are attributed to the nature of the 
design, in which the stresses are distributed over a greater 
number of points, instead of being localised upon a few. 
It must not be forgotten, however, that lattice bridges 
are peculiarly liable to suffer from corrosion. Tor 
this reason the lattice railway bridge at Blackfriars 
has had to undergo heavy repairs. Again, while con- 
ceding full credit to the absorptive and distributive 
powers of a well constructed flooring and permanent 
way against the effects of impact, we cannot admit that they 
suffice to nullify the severe local stress concentrated in 
bridges of the N type upon the apices of panels with a 
length of from 30ft. to 40ft. If it is so desirable to 
assimilate as much as possible the action of impactive 
loads to its uniformly distributed equivalent, it is surely 
of equal importance to adopt a similar practice in dealing 
with the resulting stresses. The Menai tube, sole sur- 
vivor of an obsolete type, nevertheless belongs to the 
solid-sided system, and is still doing its work, after fifty- 
four years of life. 

A comparison between two of our modern bridges, of 
different design, erected across the Thames, will very 
appropriately serve to point the moral of our article. 
The couple selected are the Westminster and Lambeth 
structures. Both of these were opened for traffic in the 
year 1862, and are therefore of exactly the same age. 
They are likewise both road bridges, and_ therefore 
subjected to the same conditions of loading. The first of 
these, at Westminster, belongs essentially to the solid 
ribbed type, but as its construction is a little peculiar, a 
word or two of explanation is needed. Each of its seven 
arches is composed partly of cast and partly of wrought 
iron. At the springings, and extending to within a short 


distance of the crown, the rib segments are of cast iron. 


The distance between the uncompleted semi-ares is bridged 


by a slightly curved central wrought iron plate girder, and | 
the whole combination riveted and bolted up to form a | 


continuous arch from pier to pier. It is the employment 


of the wrought material in the central portion of the ribs | 


that imparts to the arches that elegant and graceful flat | 
contour at the crown, which, together with the slender | 
piers, render the bridge the handsomest over the river. | 


The form of the curve is one parallel to an ellipse. The 
Lambeth structure is a particular example of the suspen- 


Fig. 4—6-TON STEAM WAGON 


class of design was previously known to Képceke and 
Schwedler, the German engineers. It is the least used 
and the least efficient of all the six recognised bracing 
systems. A modified form of it is occasionally employed, 
in which the redundant members in the panels are dis- 
pensed with, as occurs in the footbridge over the river 
Main between Frankfort and Sachsenhausen, built 
in 1870. Rigidity is supposed to be obtained by the 
introduction of the braced panels, constituting a series 
of trussing between the cable and the platform. At 
the present time Westminster Bridge is as sound as it 
was on the day it was built, while Lambeth Bridge has 
been condemned, and will be replaced by a new structure 
after the completion of the one now building at Vaux- 
hall. Chelsea Bridge—an excellent specimen of the 
simple suspension type—is in full working order, although 
it was opened for tratftic five years before the other situated 
lower down the river. 








SOME MOTOR CAR WORKS. 
No. VI.—THE LANCASHIRE STEAM MOTOR COMPANY'S 
WORKS, LEYLAND, 

No history of the steam motor vehicle would be com- 
plete without it contained a reference to the work of the 
Lancashire Steam Motor Company—one of the earliest, 
if not the first, firm to take up seriously the production 
ot this type of self-propelled vehicle. The Lancashire 
Steam Motor Company began operations as far back as 
1896 as a private company with the objects of making 
steam-propelled lawn mowers and of experimenting with 
road vehicles of the heavy pattern. The first machine 
that was produced was built with the idea of competing 
in the trials that were organised by THe ENGingEER, which 
took place at the Crystal Palace in 1896. Unfortunately, 
this van did not comply with the conditions imposed by 
the judges in the matter of tare weight—namely, one ton. 
It was designed to weigh less than this when complete, 


| but, to the disappointment of its builders, the stipulated 


margin was exceeded by 6 ewt., and it was consequently 
not entered for the trials. The disappointment was, how- 
ever, compensated for in the following year, 1897. In 
that year the Royal Agricultural Society of England 
instituted trials, to take place at Crewe, and although 
several entries were received, only one vehicle put in an 
appearance, and that was the van alluded to above, which 
was awarded the Society’s silver medal. The .van is 
shown in Fig. 1, above. In 1898 this Society held a 


sion principle, and is the first practical application of what | further series of trials, for which this company entered & 
is known as the braced suspension bridge. The theory of | steam wagon to carry four tons, and had the satisfaction 
this method of attempting to endow with rigidity this | of carrying off the first prize of £100. The successful 








Sept. 16, 1904 


THE ENGINEER 


271 








machine is shown in Fig. 2, page 270. In the same 
year the Liverpool Self - propelled Traffic Association 
instituted a series of trials which created an immense 
amount of interest in engineering circles, and the same 
yan was awarded the first prize of £100. It is interesting 
to note that this machine had an oil-fired boiler, and its 





Fig. 5—WAGON WITH BODY REMOVED 


performance was quite remarkable. The tare of the 
wagon was under three tons, the average load carried on 
severall ong runs over severe road surface was four tons, 
and the speed averaged 5°2 miles per hour. The con- 
sumption of petroleum as fuel was *56 gallon per vehicle- 





durable qualities. In 1899 a similar wagon competed in | 
the second series of tests organised by the Liverpool Self- | 
propelled Traffic Association, and on this occasion the | 
second prize was gained ; while in 1901 an improved coke- | 
fired wagon obtained the highest award,a gold medal, | 
in this association’s trials. The tare of this wagon was | 
under three tons, and no other vehicle that competed | 
came within the legal limit of weight. The average load | 
carried was 4°81 tons, which is unusually high; the | 
average speed in miles per hour, six; and the total dis- | 
tance travelled, 167 miles, without stoppage for repairs or | 
adjustment of any kind. The consumption of coke was at | 
the rate of 12 lb. per vehicle-mile. Mr. Henry J. | 
Spurrier, jun., M.I. Mech. E., and Mr. James Sumner 


| utilised for painting. 


tools, one bay for tue fitters’ and tool-room, and one, pre - 
vided with a traveliing crane, for erecting. Behind the 
offices are the stcres, and an extension at the rear is 
At the time of our representative's 
visit the two works found employment for 160 hands, and 
were capable of an cutput of about five wagons per 
month. Power for driving is supplied by a 30 horse- 
power gas engine, and the tools are driven by overhead 
shafting. The machine tools are chiefly of British make, 
and of the most modern types. It will not be necessary 
to detail these here, but there are a few to which mention 
should be made. A spur gear-cutting machine, for 
instance, made by Messrs. J. Parkinson and Son, of 
Shipley, is employed for cutting sprocket wheels from 














Fig. 7—PLAN OF COMPOUND ENGINE 


were conjointly responsible for the design of these 
machines. 

In August, 1903, the company was registered privatel, 
under the Limited Liability Act, having previously been 
joined by Mr. William Norris, A.M. Inst. C.E., M.I.M.E. 
Mr. Henry Spurrier, un., who may be looked upon as the 
originator, now holds the position of managing director ; 
Mr. James Sumner, director and works manager ; and 
Mr. Norris, director and chief engineer. With the growth 
of the firm's business new and larger premises were ren- 
dered necessary to keep pace with the growing output, 
and a site at Leyland was purchased covering over seven 
acres on which the present works have been built. The 
old works are still used for boilermaking, wheelmaking, 
woodworking, and for the tinsmiths’ and foundry work. 
We are enabled to present herewith a plan of the new 
works — Fig. 6—together with several photographic 
views of the interior on page 273. The arrangement 






























































List of Machines. Ho cceas ceesases oak < 144' 0" - coc cece s wmecccecnce * 
1. Herbe:t’s No. 2a hexagon turret ' 
lathe. Q J e 
2. Bradbury's ¢4in. centre capstan Case hardenin ' 
lathe. Shed q ' 
4. Brown and Sharpe's niversal =, 
grinder. ik <7 5agmeranal =" — . " ee ae 
4 Herbert's automatic turret lathe. ’ °&1 bas Engine 
Cunliffe and Crvom vertical mill- : fy : aie 
j ing machine. ' t eh Peek 
6. Parkinson gear cutter ' e Res das ei 
7. Ditto . ' We fitters ae Paint Shop 
5. 10in. vertical milling machine 5 Bench un sD 
%, Webster and Bennett 30in. boring 3) A Erecting Dep't r 
machine, il) amy TY oad 
10, Vertical milling machine. Fu « ier ee 
ll. 5ia. slotting machine (Cunliffe . ie eae er 
and Croom). ; ' ' cosy € j Stores 
12, 3ft. 6in. radial drill. ' [be re 
3. American pillar drill. 7 z 8 
14. Ditto. < Pros Ml Ril 
- Pesce machine. bg ee 
6. Emery grinder. S y ms 1 
17. Herbert's universal grinder. a (2) a bal se a Ns, 
18, Hack saw. : + ee b 
19, 16in. shaping machine, ' ” Marking-cut eat yt 
20, Pillar drill. Tablés faa 
21. Ditto. 2" iC} ma fi god Oo 
22. 24in shaper, : { jo Q itters\ I Erecting Dept. 
23. 4ft. radial drill. Bo 34 Bench ery ey 
24. Drill grinder (Cunliffe and Croom) ' (|. =F fee 
25. Parkinson horizontal boring ma- m4 ) ee 
chine. ' =a. 
26, 2ft. Gin. sq. by 4ft. p'aner (Cun- ' aft i =) Ge Offices 
_ __liffe and Croom). ' { |e 44} 4 > : 
27. 4ft. sq. by 8ft. planer (Cunliffe 1 - 
and Croom). ; 5 id 0 
28 4ft. radial. ¥ 5 
20. Dise grinder. ; — . = 
30 Hawa No. 6 hexagon turret “Tue Encineer” 
athe. 
31, 10in. centre lathe. Fiz. 6—PLAN OF NEW WORKS 
32. 20in double grinder. 
33. Ditto. 
34 Dean, Smith and Grace 12ia. 88. Dean, Smith and Grace 41 12}in. centre slide and screw- 45. Thin. centre surfacing and 
x centre high-speed crank lathe. 8hin. hexagon turret cutting lathe. screw-cutting lathe. | 
35. Dean, Smith and Grace Shin. lathe. 42 l4in. centre surfacing and 46. Thin. ditto. 
centre sliding, surfacing, and 89. Dean, Smith and Grace Shia. screw-cutting lathe, 47. Shin. ditto. 
= screw-cutting lathe. centre sliling, surfacing, 43 Parkinson's 8in. turret 48. Thin. ditto. 
35, 94in. contre slidiog, surfacing, and screw-cutting lathe. lathe. 49. llin. ditto. 
a. , fad screw-cutting lathe. 4). llin. centre slite acd screw- 44. Mandril press. 59. 10in. ditto, 
87. 12}in. ditto, catting lathe. 51. Weighing machine. 


cast steel blanks, and is entirely automatic. Wheels of 
any diameter, from Ziv. to 3ft. by 9in. face, can be cut by 


this ingenious tool. As will be cbserved from the 
engraving on page 273 the gear blanks are mounted 


on a mandril fitted in a horizontal spindle, on which is 
fixed a large division wheel. The latter is operated inter- 
mittently by a train of gearing controlled by the move- 
ments of the slide carrying the cutter. The amount of 
intermittent movement of the division wheel determines 
the number of teeth to be cut in the blanks. This can be 
varied by a combination of change wheels provided for 
this purpose. When the required edjustments have been 
made, the machine may be started, and needs no further 
attention till the cutting of the wheel is completed. An 





Fig. 8—FIRE TUBE BOILER 


adjustable supporting arm carries the outer end of the 
work mandril, when cutting broad-faced wheels or coarse 
pitches, and a thrust stop, set to the side of the rim of 
the blank, takes the thrust of the cutter and prevents 
springing of the blank. The cutter spindle has bearings 
on both sides of the cutter, and is driven by spiral gearing, 
to eliminate chatter. Its speed may be varied according 
to the pitch or the nature of material being cut. The 
mechanism for the intermittent spacing movements 1s 


mile, and the water turned into steam amounted to , of the new works will be readily followed by reference to 
3°4 gallons per mile. This vehicle was subsequently | the plan. They are all on the ground floor, with the ex- 
purchased by Messrs. Fox Brothers and Co., Wellington, | ception of the offices, and are divided into three bays, | 
Somerset, and the fact that it was in constant use by this | 200ft. long, with saw-tooth glazed roofs, and excellently 
firm until quite recently is excellent testimony to its | lighted. As will be seen, one bay is reserved for machine 


very reliable. But in the barest possible event of a false 
division being made, the movement of the cutter slide is 
automatically arrested before the cutter comes in contact 


with the blank. 
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The crank shafts are turned out of sclid steel forg- | pieces for cleaning purposes. It consists of an upper and | tubes all that is necessary is to disconnect the chimney, 
ings on a powerful high - speed crenk lathe, with | lower shell, bolted about midway. The lower shell | which is attached to the smoke-box top; this thenexpos¢y 
12in. centres, by Messrs. Dean, Smith and Grace. The | contains the fire-box, the crown of which is supported by | the whole length of the tubes for cleaning purposes, A 


other tools include Herbert’s hexagon turret iathes, | a central tube, whichis also used for feeding the boiler with | baftle plate ix provided at the base of the chimney to 
Webster and Bennett’s 30in boring machine, Cun- | fuel. Attached to the central tube is the top tube plate, | prevent the gases taking the nearest cut to the uptake. 
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Steering Gear 


“THe Encincer” 

Fig. 9—-VALVE GEAR Fig. 10—STEERING GEAR 
liffe and Creom’s drill grinder, Parkinson’s horizontal | the fire tubes being expanded in the furnace crown and| The engine—Fig. 7—is of the compound horizonti| 
boring machine, Dean, Smith and Grace’s 8}in. sliding, | the upper tube plate. The upper shell can be readily | pattern, with cylinders din. and 7}in. bore by Tin. stroke, 
surfacing and screw-cutting lathe, planing machines up to | disconnected, exposing the whole length of the tubes. | and has a constant lead valve gear which gives absolute, 


8ft. by Cunliffe and Croom, and Herbert’s universal |The tubes are of tough seamless steel. The space | the same travel in either backward or forward directions. 
This valve gear is shown very clearly in ‘the drawing 


Fig. 9. The valves are of a special balanced flat type, 
without springs or other appurtenances liable to become 
disordered. The whole of the engine and gearing is 
entirely enclosed in one cast iron casing, and is capable 
of developing 45 horse-power at 450 revolutions. Another 
peculiarity of this engine is that the whole of the bearings 
are non-adjustable, the makers claiming that the bearing 
surfaces are so unusually large that adjustment will not 


grinder. 


a crs 
looking from Right Side of tbe 
iE = aS 


Rear Axle 


- a -----40'O" Wheel Base ----- 
Pian of Frame from above. 


+e 


It will be gathered from the foregoing partial | between the tubes is ample to admit of ease in cleaning. | 
























































“THe Encineer” 


Se. 


Swain 


Fig. i—SIX-TON WAGON 


list of tools that the workmanship put into the Leyland | Attached to the top tube plate is a steam drier. Wash- 


wagons leaves nothing to be desired. The Bundy time- 


out plugs are arranged on the top plate and also at the 


recorder is used for checking the men’s time, and Mr. | bottom of the lower shell. A door is fitted in front of the 
Spurrier has added to this an electrical contact system | boiler, which admits of clinkering and lighting up. Under 


which automatically rings a 
bell for starting and stopping 
the works. 


The output of the works 
comprises two standard sizes 
of vehicles, “Class B” and 
“ClassG.” The first of these 
is designed for loads of 4 





tons, and the second for loads 











up to6tons. Weare enabled 
to place before our readers 
in Figs. 4 and 5 and 7 to 
13 some interesting illustra- 
tions of the larger wagon, 
embracing all the most recent 
improvements. We may 
mention that this vehicle is 
tested with a load of 8 tons 
on a gradient of lin 9. The 
boiler—Fig. 8—is of the fire-tube central feed type, 
having 110 square feet of heating surface, and 4°9 square 





feet of grate area, and is built for a working pressure of | 
200 lb. per square inch. The distinguishing feature of | 


this boiler is the facility with which it can be taken to 








Fig. 12-COMPENSATING GEAR TRANSMISSION SHAFT 


ordinary working conditions—i.e., when the gauge glass 
is half full—there is 14in. of water above the furnace 
crown, so that there is no fear of this being burnt. The 
upper and lower shells are lagged with non-conducting 
material and covered with sheet steel. For cleaning the | 


|are dispensed with, and also that the 








| be required for years, at the end of which time renewable 
| bushes can be inserted. It is claimed that the advan- 


tages of such bearings are that unnecessary loose parts 
ssibility of 
tampering with bearings by men with little knowledge of 
mechanics is removed. It should be pointed out that 
wherever possible the wearing surfaces are as long as 
possible, and are case-hardened and ground. The ratios 


| of the gearing between the engine and the road wheels 


are as follows:—Fast speed 11°35 to 1, giving a speed of 
5°6 miles per hour; and slow speed 24°46 to 1, giving a 
speed of 2°6 miles per hour. The whole of the engine is 


| enclosed, and although the working parts are easy of 


access, they are kept free from dirt and run in oil. 
Students of valve gears will notice in Fig. 9 that the 
valve motion, instead of having the radial link, has 


| straight slot, and the makers claim that a better diagram 





Fig. 13~SECOND MOTION SHAFT 


| is thus obtained under all conditions of working. The 
| main frame of this wagon—Fig. 11—is built up of ,';in. 


channel steel of Tin. by 23in. section, and is well stiffened 
by transverse members. _ Motion is transmitted from the 
crank shaft to an intermediate or second motion shaft 
-—Fig. 13—by one of two sets of spur gearing and 
sliding clutches. From this shaft power is transmitted 
to the compensating shaft—Fig. 12—by reducing spur 
gearing. On this shaft are the two sprocket wheels from 
which, by means of chains, the motion is finally com- 
municated to the sprockets on the rear road wheels. 
The latter are of composite pattern, with cast steel 
hubs and spokes, ash felloes, and weldless steel tires. 
The driving wheels are 8ft. 9in. diameter, with 10in. 
tires, and the steering wheels 3ft. diameter, with 6in. 
tires. The axles are Mannesmann solid-drawn steel 
tubes, with brackets for carrying the springs shrunk on. 
The frame of the wagon allows of a platform up to 
16ft. long and 6ft. 6in. broad. The steering gear is a 
modification of the Ackermann type, operated by handle, 
worm, and worm wheel. Details of this are shown very 
clearly in Fig. 10. The brakes are powerful, and operate 
inside the chain rings on the driving wheels. 

It will be gathered from the foregoing that the whole 
of the wagon bears the impress of much thought and 
long experience. Simplicity characterises the working 
parts, while accessibility for adjustment and repairs has 
not been lost sight of. The boiler and wheels—the two 
essential parts which have, perhaps, given the most 
trouble to steam wagon users in the past—strike the criti- 
cal eye favourably. The former is simple and easy to 
take to pieces, and the wheels appear to be capable of 
withstanding the shocks due to bad roads without undue 
injury. 

Although the works are not on a large scale, the 
system adopted seems generally favourable to the pro- 
duction of sound workmanship. 
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Fig. 17—ERECTING BAY 
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Fig. 15—FITTING DEPARTMENT 
HORIZONTAL LOG BAND SAW. 





Last Friday several engineers were invited to witness some 
trials of a new horizontal log band saw constructed by 
Messrs. A. Ransome and Co., Newark. Since the introduc- 
tion some years ago of this type of saw many improvements 
have been made in the design and working, especially in the 
automatic feed gear. There are several advantages in using 
this class of machine, one of the most important being that 
it is unnecessary to make the excavations that are required 
where vertical machines are used, as it rests on an inexpensive 
concrete foundation. But since the carriage is quite inde- 
pendent of the other parts, even such foundations are not 
necessary where the surface of the ground is at all hard, as 
the castings for the turned rollers on which the carriage runs 
can be bolted on to hard wood beams. The main part of the 
machine is of Messrs. Ransome’s ordinary type. It is 
mounted on a massive cast iron foundation -plate, the whole, 
including the travelling carriage and fittings, weighing about 
nine tons. The saw pulleys, which run in self. lubricating 
bearings, and are made of cast iron with wrought iron 
spokes, and there is no india-rubber or other preparation on 
the surface. There isan adjustment for altering the distance 
the pulleys are apart, and also an automatic arrangement by 
which the saw is always kept at the correct tension, thus 
avoiding overstraining, The vertical motion of the frame on 
Which the saw pulleys are carried is accomplished by means 
of two strong square thread screws. ‘The speed of the feed 
ranges from 4ft. to 80ft. per minute, nd it is driven by 


friction gear. The backward motion of the carriage is about 
250ft. per minute, being also worked by the friction gear. 
The levers for controlling the different working parts of the 
machine are all placed together, and, consequently, the 
operator has entire control of the work without having to 
move from one position. A fuller account of the machine 
and drawings will appear in a subsequent issue. The work 
done in the trials was exceptionally good ; the saw proved 
itself capable of cutting from a log about 16ft. long by 16in. 
wide a plank ;,in. thick, this dimension being uniform 
throughout. To give an idea of the speed at which the saw 
cuts we may mention that an elm log, 15ft. by 18in., was cut 
up into twelve planks in 19 minutes; the minimum time for 
taking one cut being 25 seconds, and acut was made through 
a teak log 20ft. long by 16in. wide in 45 seconds. But even 
these speeds are considerably too low, as the machine was 
driven by a motor giving only about 60 per cent. of the 
required horse-power. 








EXAMINATION FOR NAVAL CADETS. 


WE have received the following from the Admiralty for 
publication :— 


(1) The First Lord of the Admiralty has appointed a Committee | 


to sit at the Admiralty during the month of November for the 
purpose of interviewing those applicants for nomination under the 
new scheme, who wish to be considered for the December Qualify- 
ing Examination, 


(2) Invitations will not be sent to boys who, on January 15th, 1905, 
are under twelve years four months. These will have a later 
opportunity. Boys who are young enough to be considered for the 
March examination may defer their interview until February if 
their parents so desire. Boys whom their parents do not wish to 
be considered for nomination until March should decline the invita- 
tion to attend before the November Committee. 

(3) The First Lord wishes parents clearly to understand that the 
invitation to a candidate to attend before this Committee does not 
convey any promise whatever that he will receive a nomination ; 
but no candidate will be nominated in December.who has not 
appeared before either this or the June 1904 Committee. 

(4) The First Lord will make his nomination from among the 
boys who have appeared before either this Committee or the pre- 
vious Committee, after he has received its Report. 

(5) The nominees will then be required to undergo a medical 
examination at the office of the Medical Director-General of the 
Navy, at times to be fixed between November 30th and 
December 5th, and the qualifying literary examination will be held 
in Londonon December 5th and following days. No candidate whc, 
after nomination, fails at the qualifying, examination will be 
nominated again. 

(6) Boys who attend the Committee in November and fail to 
receive a nomination in December, but are eligible by age for 


| selection for the March examination, will not be required to appear 
| a second time before the Committee. 


(7) No application for nomination in December, 1904, will be 
considered unless received by October Ist, 1904. 








Tue total number of persons employed in the whole of 
the Krupp works on April Ist last was 44,289, j 
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THE SMALL MOTOR CAR TRIALS. 

TE report made by the judges in the recent trials 
organised by the Automobile Club, which has been pub- 
lished with commendable promptitude, is full of interest- 
ing material, and will be found highly instructive to both 
the builders of. inexpensive. motor vehicles and prospec- 
tive purchasers. In competitions of this kind the 
element of luck is sure to enter, and it is frequently found 
that a car which on nine occasions out of a possible ten 
would.come through similar ordeals without a hitch will 
from unforeseen, cause be disqualified almost at the 
outset. In the late trials, although such accidents would 
count against a competitor as regards non-stop runs, the 
organisers were wise in not allowing them to affect the 
awards of’ medals, for, as is pointed out, although non- 
stop performances provide an automatic indication of 
some of the qualities of the cars and drivers combined, 
the important matters on which the durability, perform- 
ance, and choice depend are chiefly shown by the 
examination and consideration of details, which takes 
place after the termination of the runs. 

Although an aggregate of 620 miles distributed over 
six days’ running cannot be considered by any means a 
severe test of a self-propelled vehicle, it will, we think, 
be conceded that for cars of comparatively low. price it 
says much for the progress of the industry that out of 
thirty-five starters in these trials twenty-six: vehicles 
completed the runs in accordance with the conditions laid 
down, and, no doubt, several of those which were com- 
pelled to retire might also have finished the distance if a 
little more attention had been devoted to such details as 
pipe joints. It is only an utter lack of knowledge of the 
requirements of a successful motor car which causes 
their constructors to make joints of which even a third- 
rate plumber would beashamed. Petrol pipes frequently 
broke off at the terminal collars or unions, ing to 
neglect to anneal after brazing, slack fitting coarse-threaded 
unions, with constant vibration became loose, and water 
pipes attached to tanks without a flange, riveted as well 
as soldered, came adrift. The employment of a thorough 
engine-fitter would surely be sufficient to prevent the 
repetition of such troubles as these. The remarks which 
we made recently with regard to the great sameness in 
the motive mechanism of many of the cars is reiterated 
by the judges. Why there are such wide differences in 
the performances of some of the vehicles in which, for 
instance, the engine and the transmission gear are 
identical, almost passes our comprehension. Of: course 
the defects in erection above mentioned, fractures of 
weak malleable iron lugs.brazed on to tube frames, and 
failure of valves to withstand the constant hammering 
many hundred times per minute, are all liable to occur, 
but we refer now to the hill-climbing capabilities and the 
consumption of fuel more’ particularly. A glance at 
the tables given elsewhere, in which the performances 
of the cars are set out in some detail, will suffice 
to explain our meaning. No less than eight of the 
cars are fitted with identically similar engines. Five 
of these have similar transmission gear, and the weights 
of the cars are nearly alike, yet their performances differ 
materially in the two important items of fuel consump- 
tion and hill-climbing capabilities. The first car, weigh- 
ing ioaded 1330 Ib., gives an average of 28°5 car miles 
per gallon of petrol; No. 2, weighing 13091b., runs only 
25°8. These cars have the sliding spur change-speed 
gears and propeller shafts driving on a live rear axle, 
and the difference in the mechanical efficiencies must be 
due to two main causes—the workmanship put into the 
cut gear wheels, and the skill of the driver. The three 
cars—Nos. 21, 22, and 23—which also have engines of 
the same calibre, and presumably made by the same firm, 
give far better results, both in consumption and on the 
hills, For instance, No. 21, weighing 1414 lb., has the 
remarkable record of 47°2 car. miles per gallon; but 
in «this instance no attention has apparently. been paid to 
the fact that on the hills the passenger was dropped. 
Nos. 22 and 23, which are facsimile cars, were able to 
make the highly satisfactory average of 30°3 miles per 
gallon, while on the hill tests the horse-power given off at 
the road wheels is 50 per cent. more. There is then 
obviously less loss in transmission in the last two cars, 
and we find that the sliding spur wheel change-speed 
gear adopted by Nos. 1, 2, 4, 8, and 11, is conspicuous by 
its absence in Nos. 21, 22, and 23, being replaced by multi- 
clutch devices. 

The trials have resulted in some strange anomalies, not 
the least of which-is that of two cars built by the same 
firm, each to carry two persons, one has a single- 
cylinder engine, 4in. by 43ia., with a piston displacement 
of 43 cubic inches per minute per lb. of running weight, 
the other and more expensive car has a two-cylinder 
engine with cylinder and dimensions 3}in. by 4in., and a 
piston displacement of 60 cubic inches per minute per 
lb. of running weight. One would naturally expect con- 
siderable advantages from the employment of a 50 per 
cent. increase in engine power. What does the judges’ 
report tell us on the matter? The gingle-cylinder engine 
consumes only ‘042 gallon of petrol per ton-mile, 
while the more expensive car drinks up *077 gallons per 
ton-mile. , In other words, the smaller powered car runs 
88 miles on the same amount of fuel that propels the other 
car only 17 miles. Nor do we find any com- 
pensation in hill-climbing facilities or speed. It would 
appear that in multiplying cylinders frequently the 
work done in one is partially absorbed in overcoming 
the resistance of the other, and vice versd. Taken all 
round, it would appear that for small cars, at any rate, 
the advantages of multiple cylinders are extremely ques- 
tionable. It is gratifying to observe how successful the 
cars with horizontal engines have proved. Take, for 
instance, Nos. 10 and 18.- These are both rated. at 
6 horse-power, and have a comparatively small piston 
displacement per minute, yet their mechanical efficiencies 
are extremely high, more than five-sixths of the power 
generated being given off at the road wheels. Making 





allowance for the engine power being underrated, the 
transmission must be considered highly effective. These 
cars again show a remarkable difference in petrol con- 
sumption, No. 18 using ‘036 gallon per ton-mile, against 
‘052 gallon on the part of No. 10. In other words, the 
former will run 38 miles on the same amount which the 
latter would require for a journey of 28 miles. 

There appears to be considerable room. for_improve- 
ment in the steering gears of many of the vehicles, some 
of which are reported to be nearly worn out with the 
work on -the, trials. Too niuch emphasis cannot be 
placed on this feature, as faulty steering may be brought 
about by excessive backlash, and disaster is liable to 
follow. It is a matter for regret that there were neither 
steam cars nor those using heavy oils in the competition. 
It would appear that petrol is gradually claiming the 
whole field, and driving out all other forms of competi- 
tion. What has become of the steam engine advocates ? 








MALLET LOCOMOTIVE, ST. LOUIS EXHI- 
BITION. 

Or the several ‘systems’? of compounding represented 

among the locomotive exhibits of the International Exhibi- 

tion at St. Louis, two are the invention of French engi 

neers, and are seen upon engines of exceptional interest. 

The first is the de Glehn four-cylinder balanced compound 


system, exemplified in the express passenger engine of the . 


Pennsylvania Railroad, designed and built in France. This 
has already been described in THe ENGINEER of May 27th. 
The second is the Mallet four-cylinder duplex compound 
system, as applied to a heavy goods engine of the Baltimore 
and Ohio Railroad, which is by very far the largest and 
heaviest locomotive ever built. This type of engine was 
invented about 1888 by Mr. Anatole Mallet, of Paris, France, 
who is ‘‘ the father of the compound locomotive.’’ The first 
engines were little 10-ton machines for narrow-gauge lines 
combining steep gradients and sharp curves. The principle 
of the system is to distribute the power over a number of 
driving wheels, but to carry some of these wheels in a steam 
bogie so as to give a very short, rigid wheel base. The field 
for this particular class of engine is, of course, somewhat 
limited, but there are now some 500 of these articulated or 
duplex compounds in use in Europe. At the Paris Exhibition 
of 1900 there was a Russian engine of this type, having twelve 
wheels and weighing 82 tons. And now the ‘ biggest !oco- 
motive in the world’’ is the monster American engine on the 
Mallet system, whieh has been built for the Baltimore and 
Ohio Railroad by the American Locomotive Company. When 
we say that it has twelve driving wheels, and a boiler about 
7ft. in diameter, and weighs 167 American tons, or 150 
English tons, without the tender, our readers may form some 
idea of its proportions. 

A comparison with some 
motives is given herewith :— 


other American monster loco- 


Atchison Atchison | Bessemer 
and Topekaand topeka and_ Eric 
Railway. Railway. Railway. 


| Baltimore 
and Ohio 
Railroad. 


Number of wheels .. 12 14 12 10 
Number of drivers .. 12 10 10 8 
Type Mallet Tandem Tandem Simple 
comp. comp. comp. 
Cylinders 20in.and §=19in and = 19in. and [24in. x 32in. 
32in x 32in. 32ia. x 32in.32in. x 32in.) 
4ft. Sin. 4ft. 9in. 4ft. 9in. | 
., 5586 sq. ft. 4796 sq. ft. 5390 sq. ft. 
72}4.sq ft. 58} sq. ft. | 59} sq. ft. | 
167 tons 143 tons 133 tons | 
167 tons 117 tons 119 tons | 


4ft. Sin. 
3561 sq ft. 
37 sq. ft. 
125 tons 
112 tons 


Driving wheels .. 
Heating surface .. 
Grate area oe 
Weight: ..- ..' «. 
Weight on drivers 


The new engine is intended for mineral service on mountain 
divisions with severe gradients and curves, where goods trains 
are now taken by two eight-coupled engines at the head, 
sometimes assisted by a bank engine or pusher. On long 
gradients of 1 in 100 the Mallet locomotive is expected to 
haul a train load of 2200 tons at ten miles an hour when 
working compound. With an eight-coupled bank engine 
behind it will take a train of about 3200 tons. At present 
two eight-coupled engines, weighing, with their tenders, 
some 90 tons more than the Mallet engine with its tender, 
take up trains of about 2000 tons, consisting mainly of fully- 
loaded mineral wagons of 50 tons capacity. There are curves 
of 630ft. to 820ft, radius on 1 in 100 gradients six and seven 
miles long. 

The Mallet duplex compound has the main frames of cast 
steel ; these are 2ft. 9in. deep, and extend from the footplate 
to about the middle of the boiler. The boiler is of unusual 
length, and has a long and wide fire-box, with double fire- 
doors. The boiler shell is of lin. plates, reinforced at the 
bottom by inside plates, and to check the surging of the 
great volume of water, with tube plates 21ft. apart, there are 
three sets of transverse dash plates riveted inside the upper 
part of the barrel. The rear axle of each gauge is the main 
driving axle, and the others are driven by coupling-rods. 

The 5in. steam pipes lead out on each side of the dome, 
and pass vertically down the outside of the boiler to the steain 
chests of the high-pressure cylinders. The high-pressure 
exhaust for both cylinders passes to a receiver pipe on the 
centre line of the engine, this pipe having a ball joint at the 
connection with the high-pressure cylinder castings. This 
allows for the swinging motion, the front end of the pipe 
being attached to a connection leading to the steam chests of 
the low-pressure cylinders on the bogie, The pipe itself is 
also flexible, being built up in sections, with swivel ring 
inserted in the faced joints of the sections. The exhaust 
from the low-pressure cylinders is also carried by a pipe with 
flexible connections, leading to the smoke-box. 

The Walschaert valve gear is used, operating 10in. piston 
valves for the high-pressure cylinders, and double-ported slide 
valves for the low-pressure cylinders. The reversing rod 
operates the vertical legs of two bell cranks, the horizontal 
legs of which have rods attached to the motion bar which 
connects the link with the valve red. The reversing lever is 
moved by a compressed-air cylinder, the valves of which are 
in turn moved by a small or auxiliary reversing lever. The 
motions of the latter, as made by the engine driver, are 
duplicated on the main lever by the compressed-air cylinder. 
The high-pressure and low-pressure gears are moved 
simultaneously, and cannot be adjusted independently. Q 

The rear end of the bogie is pivoted to the front end of the 
main frame by heavy steel castings attached to transverse 
braces. The front end of the boiler is supported by two 
saddles, or slide plates, which allow for the free swivelling of 





the bogie. The engine has two Hancock inspirators, two 
94in. air pumps for the brakes, and two sand boxes. The 
leading dimensions are as follows :— 


4ft. Shin. 
bituminous cual, 
70,000 Lb. 
2Uin. and 32in 
3zin. 

8}in. 

tin. 

lin. 

jin. 

jin, 

ait. Sin. 

Sin. by 13in, 
Mt. 7}in. 


Gauge 
ee errs he ee er ee 
Draw-bar pu‘: simple, 84,000 1b ; © ampound .. 
Cylinders, diameter .. .. 2. os ¢s co oe 
Cylinders, stroke ~.. 
Piston-rods, diameter .. 
Travel of valves re 
Outside lap 
Inside clearance 
Lead of valves 
Driving wheels ; 
Driving journals .. .. 
Connecting-rods, length 
Crenk pins, main .. .. 64in, by Tin. 
Wheel base, driving ve a4. (on_-'ea OR, 50, Oe, 
a PO are reese rr eC 
os engine and tender 64ft. Tin. 
Boiler, diameter inside 7ft. 2in, 

shell plates ee gin., jin., and lin, 

as rail tocentre line .. oft. 
Dome, height .. .. .. 1ft.10in. 
Dome, diameter 2ft. 6in. 
Boiler pressure 235 Tb. 
oft. by sft. 


Fire-box .. .. 
“yp «= depth 6ft. and 6ft. sin. 
“ plates iin, and j,in. 
Teta 6. ve os jin, 
os iron ; number 436 
pa diameter 
ad length .. .. 
Heating surtace, tubes : 
a he fire-box .. 
58 total .. 


ae p ‘ In 31 Pr, 


” 
2. 6ft. lin. to 


” 


2ttt. 

5266-8 square fect, 
219-4, - 
” {685-7 ,, 

Grate area on ae 72-2 . 
Funnel, diameter .. 

Kail to top of funnel Lak sien, Inka 
Weight of engine in working order 
Weight of tender in working order .. 
Length over engine and tender overa!l .. 
Maximum width .. er tek eat a 


20in. 
15ft. 

107 tons. 
77 tons, 
£0ft. 
loft. bin, 


Tender. 
ee eer Water bottom, 
Wheels, double-bogie .. S's |, air caste hd 
BOUNONIN  - 5-05 — ve. tos 
Wheel base 
Water capacity 
Coal capacity .. 


hopper type. 
2ft. Yin. 
5}in. by 10in. 
20ft. 2in. 
7000 gallons. 
12 tons. 


Ratios. 


Heating surface to volume of h.p. cylinders 
Tractive weight to heating surface... .. .. 
Tractive woight to tractive effort 
Heating surface to grate area .. .. .. « «. 
Tractive effurt x diameter of drivers to heating 
OU ct ca) ee saa Ral eh ek be ee 
Tractive effort to heating surface .. .. 
Heating surface to tube heating surface 
te fn fire-box heating surface . 
Tube heating surface to grate area.. .. .. -- 
” ” ” fire-box heating surface 
Fire-box heating surface to gratearea .. .. .. 


12-50 
1-40 
25-40 
74-50 
24-40 
3-04 


Our Supplement gives a sectional elevation of the locomo- 
tive and details of the boiler. In another impression we 
shall publish additional illustrations of this remarkable 
engine. 








EKLECTRIC TRAMWAYS WITHOUT RAILS. 


FRoM two recent reports of the United States consular service 
we take some interesting information respecting the use in Cer- 
many of tramcars or omnibuses operated by electricity from over- 
head wires, but running on the ordinary roads instead of upon 
rails. There are several lines in Westphalia, and two in the 
vicinity of Dresden—the Haidebahn, connecting with an electric 
tramway terminus at the outskirts of the city, and the Koenigs- 
stein line, from the town of Koenigstein, twelve miles above 
Dresden. A large proportion of the passengers of both lines 
are tourists and Sunday pleasure - seekers. The Haidebahn 
line is 3-1 miles long. agons run every half-hour, the 
fares being 1-19d. for the shortest ride, and 2-38d. for the full 
distance. This line is on a slightly undulating road, while the 
Koenigsstein line covers about two miles of hilly road. Neither of 
these two lines has proved a marked success from a financial point 
of view, partly because loeated at points where the travel is sparse, 
but mainly because of the expense in operating. The electric 
energy required to move cars over stone roads exceeds by 1000 per 
cent, the power necessary to draw cars over steel rails, Another 
line of this character is being erected by the a of Monn- 
heim, and will be the first of its kind in Prussia. It will run from 
Monnheim to Langenfeld, and will be about 24 miles long, with two 
short brancl.es intended for goods purposes, 

The main line will serve for the transportation of persons, pis- 
sengers’ luggage, mail, and goods, An extension is ible at both 
ends, The roadway from Monnheim to Langenfeld is about 23ft. 
wide, with a good basaltic cover about 15ft. in width, running 
almost in an air line, with the exception of a fewcurves. A special 
contrivance for coupling is provided in order to keep the cars or 
wagons in line. The buildings to be erected for use of the railway 
are a power-house, car barns, repair shop, and offices, For the 
running of the railway a current of about 550 volts will be furnished. 
The power will be conducted to and from the cars, which are pro- 
vided with electromotors, by means of two rotary poles, placed on 
the top of the cars, and sliding blocks enabling the train to give 
way from 10ft. to 12ft. 

The wiring will consist of two hard copper wires, with hard 
rubber insulators, carried by iron poles about 18ft. above the 
middle of the road. For entering farmyards lying close to the 
road there will be used, instead of the regular wire, a connector 
and flexible cable 50ft. to 70ft. in length, by means of which the 
current will be transmitted to the motorcar. Ordinary electric 
cars have but one pole, and the second pole of these railless cars 
serves for conducting back the current, which is otherwise done 
through the rails. 

When these trains pass each other one will remain standing 
under the wires, and disconnect its current until the other has 

The trains will consist of an electric locomotive for draw- 
ing two or three cars, driven by two electric motors of from 25 to 
40 horse-power, and will be furnished with the necessary illuminat- 
ing apparatus and brakes, The cars for carrying goods have « 
capacity of about 5 tons. These cars will be coupled in such a 
manner that the wheels of the car following run outside the path 
of the forward one, thus avoiding the damaging of the road on wet 
days. Some of the cars will be open and some closed, and all will 
be fitted with the necessary brakes, Farmers’ wagons can be 
attached to the end of the train, provided the ordinary tongues 
are replaced by shorter coupling tongues. 5 

For the passenger service a motor omnibus, having a seating 
capacity of sixteen and standing room for eight is provided. In 
case of an increased passenger traffic a similar car, but pf lighter 
construction.than the motor omnibus, will be added. Five or six 
double trips at the rate of eight to ten miles per hour will be made 
daily on schedule time. For the accommodation of working men, 
in the morning and evening, two workmen’s trains consisting 0f 
motor car arid one or two passenger cars will be added. Goods wil: 
be carried on week days only, as conditions may require, and during 
the intervals between passenger trains. The fare-for-the entire 
trip will be 3d. For carrying freight the charge will be 10s. per 
car load of 10 tons, Subscribers and parties doing a large freight 
business will be allowed a discount, : 
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RAILWAY MATTERS. 


Tue mileage of British railways amounted at the end 
of last year to 22,435, an increase of 293 miles over the year 
1902. 

Tue directors of the Manifold Light Railway have 
under consideration a survey for the proposed extension of the line 
to Buxton by way of Longnor. 


Tue Buffalo, Rochester and Pittsburg Railroad and the 
Lackawanna Railroad have recent!y given orders to have all their 
steel cars treated with the copper process of metal preservative. 


Tue improved trade conditions have caused the issue 
of an order for the resumption of a ten hours’ day in the workshops 
of the Pennsylvania Railroad at Altoona, Pittsburg, Harrisburg, 
and West Philadelphia. 


Tue Berlin Overhead and Underground Electric Rail- 
way is stated to have been used this year by thirty-seven million 
persons. By the end of the year it is believed the figure of forty 
millions will have been reached. 


THe Journal Officiel has published a decree of the 
French Colonial Minister, approving the convention as to the con- 
eession of the Cotonou and Parakou Railway, Dahomey, with 
branch from Pahou to Lake Athénée. 


A NEWS agency reports that Japan has recently ordered 
nine locomotives from a Hanover company, nine from Messrs, 
Henschel and Son, of Cassel, and twelve from Messrs. Schwartz- 
kopf, of Berlin, at a price of £2000 each. 


Tue total mileage added to the New Zealand railway 
system during the year ended March 31st last was 37 miles 
56 chains, making the total mileage open for traffic on March 31st, 
1904, 2328 miles, as against 2291 miles at the close of the previous 
year. 


Tue first section of the new railway, fromLos Andes 
to Juncal, in Chile, must be opened for service within two years; 
the second section, from Juncal to Portillo, within four years, and 
the third section, from Portillo to the junction with the Argentine 
Railway, within five years. 

Last year British railway companies succeeded in 
~educing their goods train mileage by 10,000,000 miles over the 
year 1902. It is satisfactory to note that this reduction has been 
achieved in the face of the increased tonnage of goods carried 
amounting to 7,000,000 tons. 


In a return of the coal trade recently issued by the 
Board of Trade, figures are given showing the quantity of coal 
consumed for locomotive purposes by the railway companies.in the 
United Kingdom. The amount of coal so consumed was 11,399,413 
tons in 1903, as against 11,336,522 tons in 1902, and 11,022,767 
tons in 1901. 


A MODEL electrical train, which is an exact copy in 
every detail of a Great Western Railway locomotive, drawing four 
trucks, each carrying a cut-glass decanter, which is intended to 
carry around the wine and cigars at a gentleman’s dining-table, 
has recently been made by Sir W. G. Armstrong, Whitworth and 
Co., at the works which were till lately Wilson and Pilchers. 


At the end of 1908 the total amount of money invested 
in home railways was £1,245,000,000, as com with 
£1,216,800,000 at the end of the previous year. On the various 
classes of stock the average dividends paid Jast year were prac- 
tically the same as in 1902—roughly, 3} per cent. on the ordinary, 
34 per cent. on the guaranteed and preference capital, and 34 per 
cent. on loans and debenture stock. 


In consequence of the establishment of a rail-making 
plant at Sault Ste. Marie, Ontario, a duty equal to 28s. per ton 
on stee) rails imported into Canada will now be levied. This duty 
is subject to a reduction of one-third under the British preferential 
tariff, but the reduction is set off by a bonus of about 10s, granted by 
the Dominion Government. The Sault Ste. Marie works are 
expected to turn out 500 tons of rails daily. 


THE mileage of railways open in Ceylon at the end of 
1903 was 3913, being an increase of 23} miles during the year, viz., 
12} miles from Nanu-oya to Nuwara Eliya and Kandapolla and 
11 miles from Avisawella to Yatiyantota. The Kelani Valley 
narrow-gauge—2ft. 6in.—line was completed on September 14th. 
The railway has proved a costly one, the final estimate being over 
Rs. 112,000 per mile, or more than 30 per cent. in excess of the 
estimate on which work was commenced. 


THE gross receipts of the British railway companies last 
year from passenger traffic was £48,000,000, as compared with 
£47,400,000 in 1902, and from goods traffic £55,100,000, as against 
£54,700,000 in 1902. Thus the traffic receipts for 1903, when com- 
pared with those for 1902, show an increase both from passengers 
and from goods, The total receipts from the passenger and goods 
traffic combined have increased, as compared with the year 1902, 
by £1,000,000, and these receipts now amount to £103,000,000. 


Writtne under date June 25th last, the British Consul 
at Vera Cruz states that the Mexican Railway, standard gauge, 
between Vera Cruz, Orizaba, Puebla, and the city of Mexico— 
246 miles—which rises 6400ft. in 53 miles, is the principal means 
of communication between Vera Cruz and the capital. The Inter- 
oceanic Railway, narrow gauge, runs between Vera Cruz, Jalapa, 
Puebla, and Mexico—340 miles—with other branches, in all 580 
miles. The Mexican Southern, narrow gauge, connects Puebla, 
Tehuacan, and Oaxaca—232 miles—and has also other branches, 


THE construction of an electric tramway at Lorenco 
Marques is proceedi and will shortly be completed. The 
concession was secured by a British company, and a good deal of 
the material has been purchased in the United Kingdom. The 
rails, bolts, and tie pieces, however—with the exception of crossing 
blocks purchased from Sheffield—were supplied by Belgium. The 
same company has absorbed the Delagoa Bay waterworks and the 
telephone companies. With regard to the former, work has 
already been started with a view to obtaining a larger and purer 
supply of water from a neighbouring river. 


It is proposed to fix a standard time for use upon all 
Indian railways and telegraphs, which shall be exactly 54 hours 
in advance of Greenwich time, and to fix for Burma a standard 
64 hours in advance of Greenwich. The Government of India has 
intimated that it is in favour of the adoption of the new standard 
for general as well as for railway and telegraphic purposes, and is 
prepared to co-operate in any movement with this end in view ; but 
as the matter is one upon which the local communities should be 
consulted, the opinions of the Chambers of Commerce upon the 
proposals are being sought by the Government. 


In his annual statement on New Zealand railways, Sir 
Joseph Ward says that the railway revenue for the past year was 
the highest yet attained, the total earnings being £2,180,641, com- 
pared with £1,974,038 in the previous year, and the total expendi- 
ture £1,438,724, compared with £1,343,415, the net profit on the 
working for the year just closed being £741,917, an: increase of 
£111,294 when compared with the profits of 1908. Thirty-seven 
miles of railway had been opened during the year, making the 
total now open 2328 miles. The capital cost of the lines had 
increased from £19,081,735 to £20,692,911, and the net profit on 
working was equal to 3°58 per cent. on the capital invested 
on open lines and 3°35 per cent. on the total capital—£22,173,220— 
invested in opened and unopened lines. Anincrease of 242,066 
train miles had been run during the year, 





NOTES AND MEMORANDA. 


OnE of the largest stations equipped with Diesel 
engines is that of the Kief tramways, where six engines are 
installed, with an aggregate output of ear'y 2000 brake horse- 
power, 


Returns relating to the iron ore mining industry in 
1903 in Sweden lately issued show that the output of ore from the 
322 mines in operation was the largest so far recorded, viz., 3,677,520 
tons, an increase of 781,312 tons over 1902. 


In the month of July, 3586 vessels, measuring 505,993 
registered tons net, used the North Sea and Baltic Canal, against 
3307 ships and 454,573 tons in July, 1903. The dues collected 
amounted to 237,239 marks, against 211,501 marks. 


THE State of Pennsylvania, which makes more than 
half the iron used in the United States, produces less than 2 per 
cent. of the iron ore mined. Ohio, which comes next to Penn- 
sylvania as an iron-maker, mines only an insignificant quantity of 
ore—less than 0-1 per cent. of the total. 


THERE were six mines in the United States which pro- 
duced over 1,000,000 tons of iron ore each in 1903, Five of these 
—the Fayal, the Mountain Iron, the Adams, the Stevenson, and 
the Mahoning—are on the Mesabi range, in Minnesota; the sixth 
is the Red Mountain group, in Alabama. Eleven other mines 
shipped over 500,000 tons and less than 1,000,000 tons each. 


A TUNNEL under the river at Dearborn-street, Chicago, 
is proposed by Mr. John Ericson, the city engineer, as a substitute 
for the old La Salle-street tunnel, two blocks west. The old river 
tunnels are to be lowered in order to give a greater depth of water 
in the river, but it has been found that the lowering of the 
La Salle-street tunnel would endanger a water supply tunnel which 
lies almost directly beneath it. 


Tue relative economy of hydraulic and _ electric 
mechanism for the operation of dock cranes is given thus in the 
Tron Age :—The hydraulic crane lifted 1210 tons of rails in seven 
hours, at a cost of 37 cents per 1000 foot-tons. The electric crane 
lifted 1225 tons in 5} hours, at a cost of 30 cents per 1000 foot-tons. 
The saving in cost of operation is thus about 20 per cent., while the 
saving in time is 25 per cent. for practically the same work. 


Four German sea-going torpedo boats of the series 
$120 to $124 have now undergone their trials, says a German 
paper, A fifth, the S 125, has just been delivered. She is the first 
German torpedo boat fitted with turbines. By the express wish of the 
German Admiralty this boat is built to have the same speed as the 
other boats of the series, so that comparison with them may be 
simplified and the homogeneity of the boats of the series, as far as 
speed is concerned, be maintained. 


Durine the first half of the current year there were 
270 coal pits in operation in Prussia, employing 445,683 persons, 
The aggregate production of coal from Prussian mines during the 
six months is returned at 54,905,789 tons, comparing with 
51,610,818 tons in the corresponding period of last year, an 
increase of 3,294,971 tons, equal to 6-38 percent. The principal 
district is, of course, that of Dortmund, where there are 161 pits 
in operation employing 269,218 persons, 

Accorp1nG to a French paper M. Laubceuf, the Naval 
Engineer, has submitted to M. Pelletan, the Minister of Marine, 
plans for a submersible vessel, the radius of action of which will be 
considerable, while it will have a displacement equal to that of the 
strongest types now in service. The submersion will be effected 
in a very short time. Thus the principal inconvenience attaching 
to submersible boats, which required seven or eight minutes to 
become submerged, is expected to disappear. 


THE world’s supply of carborundum is dependent on 
only two or three works, that of the inventor, Acheson, being the 
best known and probably the largest. At the Acheson works at 
Niagara Falls there are in use two furnaces, each taking 1000 
horse-power. The furnaces are about 30ft. in length; they con- 
sist of a core of carbon rods, laid zig-zag with cross blocks bridg- 
inz the angles of the zig-zags, round which is packed the charge 
of coke and sand, the whole being supported by a brick box. 


In the shops of a well-known American machine tool 
firm, in which a large amount of high-speed steel is cut, an emery 
wheel, Sin. in diameter ;;in. thick, is used in the universal cutter 
grinder, and is said to require only 10 seconds to cut through a ,%;in. 
square piece of self-hardening steel. The wheel runs 3600 revolu- 
tions per minute, and will wear off approximately jin. in diameter 
for each piece of steel cut. Steel of larger dimensions, such as fin. 
or ?in. square, is nicked only yyin. or $in. deep on four sides, and 
broken off by the blow of a hammer. 


Accorp1nG to the Liberté, trials have been in progress 
for several months past with a new type of accumulator for sub- 
marines. The accumulators actually in use in the French navy in 
the submarines last completed yield 250 horse-power, giving the 
boats a speed of 11 knots. The submarines of the Eméraude type 
which are still building are to be fitted with accumulators yielding 
600 horse-power, and giving a speed of 12 knots. But the accu- 
mulators of the newest type of the same weight as those in the 
a boat will yield 1000 horse-power, and give a speed of 

knots. 


THE new rifle which is about to be adopted by the 
United States army is said to be highly efficient. Twenty-three 
aimed shots have been fired in one minute with the rifle, used as a 
single-loader, and twenty-five shots in the same time, using maga- 
zine fire. With an ordinary service charge, the powder pressure 
in the rifle chamber is about 49,0001b. per square inch, and the 
maximum effective fighting range 4781 yards. The penetrating 
powers of the rifle were illustrated in a test held some time ago. 
With full service charge, the rifle, fired at a distance of 50ft., 
drove its steel missile 54-5in. into white pine butts, and penetrated 
a steel plate nearly }in. thick. The calibre is -30in., and the 
weight of the rifle 8 Ib. 


THE Royal Assent has been given to a “ Law of Local 
Roads” in Spain, The new category is to include such highways 
as are not owned by State or provinces. The construction of new 
and the improvement of existing roads is contemplated. There 
will be two orders, the first including roads of not more than 
10 kiloms. in length which join State or provincial highways, or 
places of some importance, to a railway station, and those of 
common interest to two municipalities, or which are affected by 
the general traffic of an important district. The remainder 
belong to the second class. The constitution of the bodies 
responsible for these roads seems to be such as to justify the criti- 
cisms of the Spanish Press, and to be too clumsy and complicated 
to be likely to effect any important improvement. . 


Fax has been successfully cultivated in Belgium since 
the earliest period. The area devoted to this special culture has, 
according to the last agricultural census, 75,494 acres. Linen 
weaving was in full prosperity long before the introduction of 
machinery. The last census shows the number of linen mills 
in Belgium worked by machinery to have been twenty-eight. The 
first important factory employing machinery was established in 
1835, According to this census, 14,084 persons, including 718 mill- 
owners, directors, managers, engineers, clerks, and foremen were 
interested and employed in the linen industry. About 300,000 
spindles are in active operation in the various flax, hemp, and 
jute spinning mills of Belgium. About four-fifths of the total 
output of the spinning mills are exported, the United Kingdom 
being the principal buyer of Belgium thread, 





MISCELLANEA. 


Ir is stated that a bore put down at Cessnock, near 
Maitland, New South Wales, recently penetrated at a depth of 
260ft., a seam of coal 27ft. in thickness, so that the further pro 
gress of the bore is being watched with interest. 


Tuer North of England Institute of Mining and Mecha 
nical Engineers, Newcastle-upon-Tyne, will hold an excursici, 
meeting between Monday, September 19th, and Friday, 2%r< 
inclusive. The works mines visited will all be in the neighbou: 
hocd of Tyneside. 


NiyE miles of pneumatic tubes for the Chicago Post. 
office were put into operation recently. These tubes connect the 
present temporary post-office on the lake front with the leading 
railway termini and with several branch post-offices. This service 
will be used exclusively for letter mail. 


Tue extension work of the Nagasaki waterworks, 
which was taken in hand in July, 1900, has recently been con 
pleted. The work includes six filter beds, each 140ft. long and 
112ft. in width, as well as a distribution pond, measuring 200ft. i), 
length and 13ft. in depth. The total cost amounted to £156,758, 


Tue French torpedo boat “No. 294,” built at the 
Gironde shipyard, has two shafts, each driven by a Breguet tu: 
bine, and each fitted with two propellers, while there is a rudde: 
fore as well as aft, Ata preliminary unofficial trial in the Garonne, 
a -— of 18 knots was attained with 1120 revolutions per minute, 
and the speed astern nearly equalled that abead. 


THE teeth of the Japanese wood saw are arranged to 
cut in the opposite direction to ours. They plane and saw with « 
ulling stroke, whereas ours is essentially a thrust when cutting. 
‘he saws are notched with teeth on both edges, and the end of the 
blade is extended for insertion in a handle about l5in. long. The 
workman grips the handle at points about 10in. apart, the left 
hand nearest the saw blade, and soon pulls his way through the 
w 


Five small flour mills, of which the motive power is 
petroleum, were set up in different parts of the province in the 
course of last year, says the British Consul at Damascus, ‘T'wo of 
them, which are of British manufacture, cost £200 apiece. The 
horse-power is said to average in each case 21, and the daily output 
is 300 kilés (350 bushels). It is said that they are working well, 
the only drawback so far being the high price of petroleum duriny 
the greater part of last year. 


A Caucutta firm has applied to the Government of 
Madras for the licence for the supply of electrical energy through 
out the municipal area of Madras. It is proposed to construct « 
generating station or stations, and supply electricity by under 
ground mains, atrial, or any other system approved by the local 
Government. The licence is to run for forty-two years, at the end 
of which time the Government can exercise the right to purchase. 
Another firm is already in the field. 


AccorpinG to the annual report of the United States 
Geological Survey upon asbestos in 1903, the production in the 
United States in that year amounted”to 887 tons (of 2000 lb.), 
valued at 10,760 dols., as compared with 1005 tons, valued at 
16,200 dols., in 1902. Besides the above production, there were 
reported about 4000 tons of crude asbestos rock obtained in 
development work, which have not been treated in any way, and 
are for the most part stil] on the mine dumps, 


In conformity with resolutions passed at the Paris 
Mining and Metallurgy Congress of 1900, and at the request of the 
Union des Charbonzages, Mines et Usines Métallurgiques de |: 
Province de Litge, the Litge Engineers’ Association has accepted 
the task of organising, under the patronage of the Belgian Govern 
ment, a congress of mining, metallurgy, mechanics, and applied 
geology, to be held at Litge, in connection with next year's Inte: 
national Exhibition, from June 26th to July Ist. 


THE aggregate tonnage of the merchant shipping under 
all flags entered at Nagasaki, Kuchinotsu, ard Karatsu in 1903 shows 
an increase of over 135,000 tons on that of the previous year. Every 
country has benefited by this increase with the exception of France 
and Russia, which show a decrease of 81,514 and 134,756 tons 
respectively. The largest gainer in tonnage is the United King 
dom, with an increase of 168,806 tons, whilst Japan has increased 
by 110,555 tons, and the United States of America by 45,674 
tons. 


Ir is reported on good authority that the Norddeutscher- 
Lloyd has ordered from the Vulean Company, of Stettin, a ship 
which is designed to go faster than the Cunarders now building. 
The keel of this ship has already been laid, but beyond the fact 
that she is to be a very big vessel, no particulars as to her construc 
tion have been allowed to transpire. Whether she is to have the 
ordinary reciprocating engines or steam turbines is not yet known. 
The vessel promises to be has as soon or shortly after the 
Cunarders now building on the Clyde and Tyne. 


JAPANESE imitation of European methods has not yet 
extended to their manipulation of tools in the handicrafts. The 
Japanese plane has the cutting blade set near the end of the 
wooden stock. The workman grasps the long end of the stock with 
the right hand, puts his left around the back of the cutter and the 
end of the wooden block, and makes the cutting stroke by drawing 
the tool toward him. The blade is wedged in the stock in the 
manner with which mechanics are familiar, and is removed by 
tapping the end of the stock lightly with a hammer in the usual 
way. 

Tue road which leads to the Trossachs by the Silver 
Strand, Loch Katrine, has been barred to motorists. The County 
Council of Perth made a comprehensive application to the Secretary 
for Scotland for restrictions on motor traffic throughout Perthshire, 
and the Secretary for Scotland has issued an order forbidding 
motor traffic on the two following roads:—The Trossach road frem 
Garthonzie road to Trossachs Pier, Loch Katrine, and the King- 
house and Braes road from Monashylemore to Inverlocharig. The 

rohibited portion of the Trossachs road is about eight miles in 
ength. 


THERE were two threshing machines imported into 
Damascus in the course of last year, one of which is British and the 
other American, says the British Consul. The former cost the 
importing merchant £600. Hitherto he has not been able to sell 
it, partly because there are very few persons interested in agricul- 
ture in this country who can afford to buy such an expensive 
machine, but it is being hired out by the importer to the peasants 
of the neighbouring — . The American machine, which has 
been imported by a rich Moslem landowner for use on his own 
estates, is somewhat larger than the other, and cost £850, This 
machine is self-propelling, whereas the British machine is not. 


AFTER twenty-three months’ sinking operations, the 
Dinnington Main Colliery Company has reached the Barnsley 
seam at Dinnington, near Kiveton Park, at a depth of 668 yards. 
The seam was reached in No. 2 shaft. No. 1 shaft is at present 
426 yards in depth. It is expected that within a year or so the 
colliery will be at work. In celebration of the event, the 350 
sinkers and surfacemen now employed at Dinnington were enter- 
tained to dinner by the Sheepbridge and Birley local companies 
who are concerned in the undertaking. Mr. Maurice Deacon, 
managing director of the Sheepbridge Colliery Company, who pre- 
sided, mentioned that the sinkers had to deal with 20,000 gallons 
of water per hour, and he believed the time occupied in sinking 
No. 2 shaft was the fastest on record in any country. 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


AU3TRIA.—F. A. Brocknaus, 7, Kump/syasse, Vienna. 
CHINA.—KgLLy anp Watsu, Limirep, Shanghai and Hong Kong. 
FRANCE.—Boyvgau AND CHEVILLET, Rue de la Banque, Paris. 
GERMANY.—ASHER AND Co., 13, Unter den Linden, Berlin. 
F, A. Brocknaus, Lei; zic ; A. TweitMEvER, Leipzic. 
INDIA.—A. J. Compripak anv Co., Kuilicay Bookstalls, Bowlby. 
{TALY.—Logscnger AND Co., 307, Corso, Rome ; Bocca Freres, Turin. 
JAPAN.—KgLLy AnD Watsu, Limirep, Yokohama. 
Z% P. Marvuva anv Co, 14, Nihonbashi Tori Sanchome, Tokyo. 
RUSSIA.—C. Ricker, 14, Nevsky Prospect, St. Petersburg. 
8, AFRICA.—Wm. Dawson & Sons, Limitsp, 7, Sea-st (Box 4£9), Capetorn, 
GoRDON AND GotTcu, Long-street, Capetown. 
R. A. THOMPSON AND Co , 33, Loop-street, Capetown. 
J. C. Jura anv Co., Capetown, Port Elizabeth, Johannesburg, 
East London, Grahamstown, King Williamstown, Stellenbosch. 
Hanvev House, Limirep, Kimberley. 
Apams AND Co., Durban and Maritzburg. 
AUSTRALIA.—GoRDON anD GotcH, Melbourne, Sydney, and Brisbane. 
R. A. THompson anv Co., 180, Pitt-strvet, Sydncy; Melbourne, 
Adelaide and Brisbane. 
TURNER AND HENDERSON, //unt-strvet, Sydney. 
NEW ZEALAND.—Upron anp Co., Auckland ; Craic, J. W., Napier. 
CANADA.—MontTrRea News Co., 386 and 888, St. James-atreet, Montreal. 
Toronto News Co., 42, Youye-street, Toronto. 
UNITED STATES OF AMERICA.—InTERNATIONAL News Co., 88 and 
85, Duane-atreet, New York ; SusscripTion News Co., Chicago. 
STRAITS SETTLEMENTS.—Kg.iy snp Watsu, Limitep, Singapore. 
CEYILON.—WsavaRtTNa AND Co., Colombo. 
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includes a copy of the Supplement, and subscribers are requested 
to notify the fact should they not receive it, 


** 
* 





*.* Df any subscriber abroad should receive THE ENGINEER in an 
imperfect or mutilated condition, he will oblige by giving promt 
information of the fact to the Publisher, with the name of the 
Agent through whom the paper is obtained. Such iaconvenience, 
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this office, 
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TO CORRESPONDENTS. 





ae la over to avoid trouble and confusion we Had ut necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all eases be accompanied by a large 
envelope leyibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to theiy destination. No 
notice can be taken of communications which do not comply with these 
instructions, 

a All letters intended for insertion in Toe ENoInger, or containing 


questions, should be accompanied by the name and address of the writer, 
not necessarily Jor publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications. 

aa Wecannot undertake to return drawings or manuscripts ; we 
therefore, requeat correspondents to keep copies. 


must, 


REPLIES. 





A. B. C.—The promoters of the system are Messrs. Daft and Williams, of 
Meadow House, The Mall, Ealing. 

EL. (Newcastle).—We have not seen a translation. 
at length in our issue of December 4th last. 

J. N. G. (London Wa!l).—There is no book in existence on the testing of 
furnaces, Every furnace must stand on its own merits. The tempera- 
ture stated is not high. If you like to send us particulars of the 
furnace we shall be happy to give you a general opinion as to the merits 
of the design. 


The book was reviewed 


INQUIRIES. 
HYDRO-PULT STEAM TRAP. 
S1r,--I shall be obliged to any reader who can tell me the name of the 
makers of the Hydro-pult Steam Trap. H. H. 
September 14th. 





PAINT FOR RESERVOIR. 

Si,—Can you, or any of your readers, give me the name of a paint 
which will be satisfactory for painting the inside of large mild steel 
reservoirs for domestic watersupply’ I have tried several kindsof paint, 
but find they peel off. ENGINEER. 

Scptember 13th. 
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INITIAL STRESS IN STEEL. 


Last week we dealt at some length with the con- 
troversy between Professor Arnold and Mr. Stead 
regarding the results of heating steel. It will be 
remembered that a large marine boiler supplied test 
pieces to Professor Arnold which left nothing to be 
desired ; but the boiler itself “cracked like glass” 
under the stress of the hydraulic test. We are 
now enabled by the courtesy of Mr. J. Milton, chief 
engineer surveyor to Lloyd’s, to give some additional 
information concerning the boiler. The plates were 
about an inch thick, and the boiler was of the ordi- 
nary Scotch type, with three furnaces. There was one 
circumferential seam, double-riveted. There were 
longitudinal butt joints, also double riveted. 
Standing in front of the boiler the fracture was 
on the right-hand side, a couple of feet 
above the longitudinal seam. Apparently it 
started at a rivet hole in the middle of its length and 
ran both ways. It stopped at a rivet hole at the 
front end circumferential seam, and the other end 
terminated where one of the combustion chamber 
stays was screwed into the shell. In the middle of 
its length the crack was open a good half inch, and 
both plates were cambered out slightly. There are 
several noteworthy points about the failure. The 
most remarkable is that the fracture ran through 
two distinct plates. In a word, it is a boiler fracture, 
not a single plate fracture. We can imagine one 
plate to be bad and crack, but why should both 
plates crack as if they wereone? The material 
appears to have been about 30 tons steel. The 
test pressure would stress it to, say, 10 or 11 tons; 
perhaps two tons under the elastic limit. It is quite 
clear that within the conditions there must have 
been an initial stress existing somehow and some- 
where in the plates. If there was no such stress 
the plates would not have failed. It also seems 
that this initial stress must have amounted to 
something like 20 tons per square inch. The added 
10 tons of the hydraulic test just sufficed to cause 
the failure. Did this initial stress exist in both 
plates? If so, how did it get there? The crack 
started, as we have said, at a mid-length rivet hole. 
Did one plate go first, and the other then give way 
under the additional stress so thrown on it? Why 
is it that no stretching or contraction of area took 
place at the crack? These and various other 
questions await answers. 

We have already said that the failure of the 
boiler has no bearing whatever on the vibration 
theory of deterioration, or on Wohler’s law. The 
interest all centres in the fact that test pieces cut 
from the plate satisfied every conditions of a first- 
rate boiler steel. It is true that Professor Arnold 
says that he found that small pieces of the plate 
tested in his machine were not improved by heat 
treatment, and that the two sides of the plate were 
not the same. But this has very little bearing on 
the facts of the rupture of the boiler. Neither 
Professor Arnold nor anyone else can prove that the 
steel on the worst side of the plate was not good 
enough. There is no evidence whatever that the 





cracks began in the bad side. In a word, although 
Professor Arnold’s investigation was in one sense 
highly instructive, it leaves us not in any way better 
informed as to the reason why the boiler plate 
failed, which happens to be the real question of 
interest 1o engineers. There is enough information 
available, however, acquired from this and some 
similiar cases, to enable us to arrive at an explana- 
tion of the reason why boiler plate tests which 
satisfied all reasonable conditions were deceptive 
and misleading. The reason may be stated in 
avery few words. It lies, indeed, in a nutshell. 
No matter what the initial stresses in a large plate, 
none exist in small pieces cut off that plate for the 
purpose of test. Because a strip 2in. wide and lin. 
thick requires a pull of 60 tons to break it, we must 
not assume that a plate 5ft. wide and lin. thick will 
not break under a stress of less than 1800 tons. 
But it is on an assumption of this order that all 
deductions from tests are based. Because a small 
test piece withstands a certain pulling effort, we 
jump to the conclusion that a large plate or bar of 
the same material will act in the same way. The 
deductions would only be justifiable if we were sure 
that there were no initial stresses at all in the 
plate or forging. As luck will have it, this is 
true in the great majority of cases. It is not true 
now and then, and so we hear of the so-called 
mysterious failure of a boiler plate, or a connecting- 
rod, or a piston-rod. If we could only get behind 
the scenes, and see what is going on within the 
plates or the bars, we should probably say that the 
real mystery lay in the circumstance that a plate 
or a bar had been able to stand any stress what- 
ever, not that it broke. 

The disquieting fact is that even dangerous initial 
stresses may exist in any considerable mass of steel, 
be it a plate ora bar. To what are the stresses 
due? So far as can be seen, to unequal contraction, 
the result of irregular cooling. Let us, for example, 
suppose that on the floor of a plate mill a plate hot 
from the rolls, some 5ft. wide and 15ft. long, is 
suffered to lie. It begins to cool; in a few minutes 
a second and much smaller plate, also hot from the 
rolls, is laid on the first. Now, the outlying portion 
of the large plate will cool, while the middle is 
kept at a high temperature by the second plate. 
After a time the middle area cools; but when it 
attempts to contract it finds the outer portion 
already rigid. It is true that it, too, has contracted 
somewhat, but not enough, and the result is that 
the inner portion of the plate must remain in 
tension after it has cooled. Very little then will 
suffice to cause fracture. In some such way as this 
the cracking of the boiler plates under the hydraulic 
test may be explained; and we also see what great 
benefit would arise from Mr. Stead’s system of heat 
treatment. The uniform re-heating and cooling of 
the plate would relieve it of initial stresses, just 
the result most desirable; but it is quite evident, 
we think, that the relaxation which might be 
brought about in this way would not make a strip 
from the plate, no matter where it was cut, behave 
either better or worse in Professor Arnold’s testing 
machine ; simply because small pieces, being with- 
out initial stress, required no relaxation. 

If steel plates and bars never gave way apparently 
without any good reason, the whole subject would 
possess only an academic interest. It is quite true 
that ‘‘accidents” of the kind are rare, but they do 
occur, and that more frequently than is commonly 
supposed. Very often the failure is detected—as, 
say, in a crank shaft—before mischief is done. 
Few or many, it is beyond doubt that engineers are 
very easily rendered uneasy about steel, and that 
those in responsible positions are not quite content 
with the present position of affairs. For ourselves, 
we hold that there is really little or no cause for 
alarm; but none the less it is necessary that great 
care should be taken to secure the equable and 
steady cooling of all large plates and masses of steel. 
The rate of cooling does not appear to make much 
difference so long as the temperature is the same at 
any moment in every part of the plate. The latter 
would no doubt be the better for annealing in a 
furnace. The ideal metbod of cooling boiler plates, 
and one by no means impracticable, would result 
in raising them on edge and slinging them in the 
air. The plant required would be inexpensive and 
the room occupied small. The simplest plan would 
be to drop the plate edgeways through the mill 
floor into a cell below, analogous in a way to a soak- 
ing pit, exceptthat means could be used toconvey away 
the heat. The manufacture of steel has now reached a 
very high degree of excellence. Its peculiarities are 
fairly well understood. Engineers know something 
about the difference between Bessemer basic and 
Bessemer acid steels, and those from the Siemens 
Martin or open-hearth furnace. The great object 
to be attained now by the steel maker is the exclu- 
sion of initial stresses. No one can do so much as 
he can. But we think that he has hardly yet 
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realised the supreme importance of the conditions, 
or the necessity for providing for the perfectly 
equable cooling of the output of the rolling mill. 


‘ MOTOR CARS AND THE PUBLIC. 

WE note with regret a recrudescence of the 
popular opposition to motor cars which so long 
hampered the progress of a meritorious industry. 
Nothing however is to be gained by closing our 
eyes to facts ; or asserting that no attention should 
be paid to an unreasoning clamour. It is in- 
disputable that most of the charges brought against 
the motor car are true. Whether this amounts to 
much or not is another question. That the use of 
the country road by the pedestrian, the cyclist, or 
the drivers of horses is interfered with by vehicles 
running at double the normal highway speed and 
raising clouds of dust does not admit of dispute. 
The conditions of life on the highway have been 
changed by the incursion of the motor car; and 
this change is being very strongly resented indeed. 
As the number of cars increases so will the trouble, 
and the time is, we fear, not far distant when very 
stringent measures, legal or illegal, will be taken to 
abate what is forcibly termed a nuisance. 

The question at issue should be discussed with 
strict impartiality. This last it is very difficult to 
secure. On the one hand, we have the keen 
opponent of the motor car; on the other its ardent 
advocate. It is almost impossible to reason with 
either, or to establish any common ground for 
useful discussion; yet the facts are, in a way, very 
simple. We have, in the first place, the flight of a 
big car along the road at 20 miles an hour. Those 
who are in the habit of using the highway can 
appreciate what the incursion of two or three cars 
of this kind means. The following quotation, from 
a letter addressed to the Times by Dr. Sophia 
Jex-Blake, in no way exaggerates :—‘‘In point of 
fact all the amenities and conveniences of rural life 
are being swept away, to an extent that would have 
been inconceivable ten years ago, and, instead of 
improving under the new Act, matters seem to be 
going steadily from bad to worse.” 

Nothing is easier than to say that such statements 
are nonsensical. Account must be taken with them. 
They cannot be ignored. It is highly desirable that 
the motor car should be popular, and popularity 
will not be obtained by calling large numbers of 
the people of this country fools. But the matter 
does not end here. During the summer a very 
considerable number of disastrous accidents has 
occurred to those using motor cars, or by motor 
users to others. Persons of considerable social 
importance indeed have been killed or dreadfully 
injured. It is nothing at all to the point to say 
that accidents caused by horse-drawn vehicles are 
yet more numerous. The type of accident is quite 
different. In crowded streets children are run over 
by slow-going vehicles, such as brewers’ drays. 
The deaf and the careless are knocked down at 
street corners by hansom cabs; but we seldom hear 
of the death or injury of wealthy folk as the result 
of carriage accidents. Yet it would be safe to say, 
we think, that ten times as many persons of the 
upper classes have been killed or wounded by motor 
cars during the past year as by horses on the high- 
ways. This is certainly not the way to achieve 
popularity among those best able to buy cars. It 
has, we may add, not been found necessary to 
introduce special legislation for the control of 
ordinary horse-drawn vehicles. If the motor car 
had been equally inoffensive, it would have enjoyed 
a similar immunity. 

Leaving what we may term the nuisance aspect of 
the question on one side, we propose in what follows 
to consider only one mechanical question—the source 
of risk. If we read with care the evidence supplied 
at coroner inquests and in police reports, it soon 
becomes evident that people are killed by collisions 
more frequently than in any other way. The 
collision may be with a man walking, or with a dog, 
or with another vehicle, or a wall, or a lamp post. 
But in almost every case the coming of the car 
into contact with some obstacle is the cause 
of disaster—that is to say, few injuries are brought 
about by internal failures. It is obvious that 
collisions must be either due to bad steering, or 
incapacity to stop quickly enough. Bad steering 
may be the result of several conditions, such as the 
incompetence of the driver, the failure of the steer- 
ing gear, or side-slip. Incapacity to stop quickly 
depends also on various causes. The. most potent 
and obvious is that the momentum of the car is too 
great to be overcome in the time available. A car 
running at 20 miles an hour passes over in round 
numbers a distance of 29ft. in ome second. It 
would be impossible for a driver taken unawares 
to get his brakes into action and his engines thrown 
out of gear in less than asecond. The personal 
equation of the man, if nothing else affected the 








result, would hamper his action, A man coming 
out of a side road 30ft. in front of a car moving at 
20 miles an hour would certainly be run over 
before the driver could stop. A mistake is made 
by the motor car advocate who insists on 
the space traversed after the brakes are applied as 
the true test of the safety of the car. What we are 
really concerned with is the time that must elapse 
between the first view of an obstruction and the 
total stoppage of the car. Many accidents happen, 
not because the brake power is insufficient, but 
because it takes time to apply it. But collisions 
brought about in this way sink into insignificance 
with those due to the failure of the car to respond 
to the steersman’s efforts to proceed in some par- 
ticular direction. This failure is brought about in 
a way really not easily described, by what is known 
as “side-slip.”” But this side-slip is far from being 
a simple matter. Let us take the case of a car 
travelling along the rounded middle of a road. At 
some particular place the surface of this road 
is found to be coated with a thin layer of 
greasy mud. The entire car is at any moment 
liable to slip bodily off the middle of the road into 
the ditch on one side or the other. Again, when a 
four-wheeled vehicle describes a curve ona road, the 
hind wheels do not run in the same track as the 
fore wheels; they always tend to keep on in a 
straight line. This is peculiarly true of wheels 
which are acting as drivers. We find, then, that 
on slippery roads the hind wheels have a tendency 
to carry the whole stern of the car to one side of the 
road when the steersman turns the head of it to 
another ; and then it happens that, to use a sea 
phrase, the vehicle “ yaws’’ across the road, and 
runs into a ditch or a tree. The tendency to 
yawing augments, very rapidly indeed with the speed 
of the car. Another and very important factor 
is the personal equation of the driver. A quite 
competent man steers a car “by instinct ’’—that 
is to say, without thought; by unconscious cere- 
bration ; automatically, as a musician plays; or as 
one can read. aloud correctly, without taking in the 
meaning of a single word. Some are born steers- 
men, some will never arrive at the stage when they 
can be trusted with a car. But the makers of cars 
might help the tolerably good man by acting on the 
fact that the more sluggish the gear for a slow man 
the better. It gives him time to correct a mistake. 
No attention at all seems to be paid to this truth, 
and, as a rule, steering gear is much too rapid in its 
action—‘ You are in the ditch with half a turn of 
your wrist, before you can think.” 

To teach motor car owners good manners seems 
to be impossible. Of course, there are exceptions, 
to whom nothing but praise is due. At the other 
end of the scale are men who should be imprisoned, 
not fined. Between these two, however, are a great 
many men who are, to say the least, very incon- 
siderate, and who are doing much in the way of 
augmenting the unpopularity of the motor car. 
What steps can be taken to make these people pay 
more regard to the wishes of others with an equal 
right to the road we cannot say. But to makers 
we must repeat that the crying defect of the motor 
car to-day is its lack of steering power in certain 
states of the weather. To improvement in this 
respect every energy should be devoted. We are 
among those who believe that it is quite possible to 
achieve great things in this direction. But the 
greater the possibility, the smaller the excuse for 
letting things go on as they are. 


CONSULTING ENGINEERS AND OUR EXPORT TRADE. 


THE letters which have recently appeared in our 
columns concerning the policy of consulting 
engineers show that a very strong feeling exists 
among some of our manufacturers as to the 
regulations by which they are bound when 
executing contracts subject to inspection. And 
if, as one of our correspondents avers, the 
effect of existing conditions in this connection 
is to hamper British industry and diminish 
our export trade, the whole question demands 
most serious consideration. The grievances— 
if they can be described as such—are clearly set 
forth by our correspondents, by no means for the 
first time. Indeed, the subject is one that is always 
with us. ‘The question is, whether or not the 
complaints are justified, and if so, what is the 
remedy. 

In approaching the subject, however, it must not 
be forgotten that it requires to be regarded from 
two points of view ; a3, although the interests of the 
consulting engineer and the manufacturer are not 
exactly conflicting when it is a question of inspect- 
ing and passing machinery, they can by no 
means be described as identical. The duty of 
the consulting engineer to his client where 
the purchase of machinery is involved, is to 





advise him as to his selection, to see that 
the goods purchased are in accordance with 
the contract; that they perform satisfactorily the 
work for which they are intended; and that 
they are packed in a manner which  yjjj 
ensure their arrival at their destination in perfect 
condition. He must also furnish sufficient draw. 
ings and instructions to enable the machinery to 
be re-erected ; provide for its proper disposition for 
driving, and the identification of any part which 
may require to be replaced. The responsibility 
resting with the consulting engineer therefore jg 
great. It must also be borne in mind that he hag 
to deal with manufacturers of all sorts and condi. 
tions, and that any regulations he may draw up 
must consequently be made sufficiently stringent 
to protect him when dealing with firms who haye 
yet to prove that the design and workmanship of 
their goods are above suspicion. It is inevitable, 
therefore, that certain clauses in such regulations 
must appear vexatious and unnecessary to first- 
class firms; but, on the other hand, it is obviously 
impossible to do otherwise than make the same 
regulations apply to all parties tendering. The 
keen competition also which exists now-a-days, 
and the consequent close-cut prices, undoubtedly 
constitute another reason why the consulting 
engineer should endeavour to protect his client 
and himself in every possible way; and the 
elaborate and stringent conditions of contract 
which are enforced by some inspectors are largely, 
due to this. When dealing with Government 
orders especially the consulting engineer has 
to be particularly careful to protect him 
self. The breakdown of an engine or boiler on 
a warship, or the bursting of a gun, are serious 
matters enough in themselves; but the importance 
of a mishap of this description, when it occurs, is by 
no means minimised by the daily Press, which, in 
the interests of the payers of taxes, does not fail to 
demand thata searching investigation should be made 
as to where the responsibility lies; and some of the 
rules complained of by some of our correspondents 
are undoubtedly necessary when work of this 
description is under inspection. 

Regarding the matter from the manufacturers’ 
point of view, it is quite evident that the consulting 
engineer has not moved with the times. He has 
not kept in touch with the manufacturer. The 
regulations at present enforced by many inspectors 
have remained unaltered for several years, and their 
revision, with a view to bringing them up to date, 
is in every way desirable. Many manufacturers, 
when anything new and good, such as an improved 
mixture of metal for bearings, is brought before their 
notice by a commercial traveller who is pushing its 
sale, hesitate to adopt it, as they know that, unless 
the article is first approved by the consulting 
engineer, they will not be permitted to include it in 
their designs of machinery for Government con- 
tracts. The answer frequently given to the traveller 
in such a case is “ Yes, it is undoubtedly a good 
thing which you are offering; but you must 
approach the consulting engineers and get them to 
include it in their specifications, and we will gladly 
take it up; but, until you can get them to do so, we 
are not prepared to go further in the matter.” This 
is a distinct bar to progress and improvement. 
Again, there is no doubt that many existing regula- 
tions would be better if not drawn up with a view 
to covering so many different branches of manufac- 
ture. The effect of such comprehensive rules is 
that they are more complicated and lengthy than is 
necessary, and therefore less easy to understand. 
Moreover, it is quite impossible to make them apply 
properly to every class of product. For instance, 
it is not unusual to issue the same conditions of 
contract to the manufacturer of machine tools and 
the maker of wood-working machinery. In the one 
case the spindles of the machines run at, say, from 
200 to 300 revolutions per minute, whereas in the 
latter case the spindle speeds are from 3000 to 
5000 revolutions. Yet the same proportionate 
length of bearings to the diameter of the shalt, 
and the same mixture of metal for the bearings, are 
insisted on for each kind of machine. This is an 
anomaly, and many similar instances could be 
cited. 

The remedy appears to be, first, for the consulting 
engineer to draw up separate conditions of contract 
for every class of manufacture, carefully elimi- 
nating all that will entail needless expense, and 
everything but what is necessary to ensure a satis- 
factory completion of the contract, and to allow 
the manufacturer a greater latitude as to the 
proportions of the working parts of his machines ; 
and, secondly, to revise these conditions constantly 
to keep them up to date; which might perhaps best 
be done by a careful study of the catalogues and pro- 
ducts of the first-class makers in every branch. 
This should not be a matter of great trouble or difti- 
culty, as it is certain that all manufacturers would 
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dadly co-operate with the consulting engineer if 
invited to do so with this object in view. 

The question of duplicate drawings and photo- 
graphs is one on which there appears to be a strong 
feeling. Presumably the consulting enginéer is the 
hest judge of his clients’ requirements in this con- 
nection, but in cases where photo-prints will answer 
equally as well as hand-made tracings, it would be 
, considerable saving of expense if the former could 
ba substituted. It is probable that the clause 
demanding numerous sets of hand-made drawings, 
which appears so frequently in conditions of con- 
tract, isa survival of a period when the process of 
photo-printing had not been developed to its present 
state of perfection. At all events, it is certain that 
when the purchaser realises that the demand for 
such costly drawings considerably enhances the price 
he has to pay for his goods, he will be content with 
the much cheaper and equally serviceable sub- 
stitute. 

In conclusion, it may be pointed out that the 
interests of the consulting engineer and manufac- 
turer are identical as regards the ultimate result, for 
diminution of trade is equally injurious to both. It 
will be a calamity if, as is asserted, our export trade 
is permitted to fall off because our manufacturers 
are forced to raise their prices in order to comply 
with unnecessary restrictions, thus handicapping 
them when in competition with foreign makers who 
ply their trade unhampered to a great extent in this 
respect. 

Se 


DUMPING, 


Reports are now being published, prepared by a Com- 
mission appointed to inquire into the workihg of the 
German Kartel system. The Standard of the 13th inst. 
contains an article on the subject of “ Dumping,” and 
reproduces extracts from some of the evidence given. 
With some of the conclusions drawn by our contemporary 
we do not agree. No Commission of Inquiry was neces- 
sary to teach the commercial world that there are two 
prices for German billets—to name one among several 
“commodities.” In Germany they can only be sold 
under Kartel at one price; abroad they can be sold fon 
what they will fetch. At the time when trade was active 
much plant was laid down, with results which have been 
fully foretold in our pages. The plant has to be kept 
going on the principle stated by Dr. Rieppel, a director of 
the Nuremberg Engineering Company :—* Look at our 
company balance-sheets, and you will uniformly find that 
the export trade of engineering works is absolutely un- 
profitable. We engineers go in for export for the same 
reason as the blast furnacemen; we cannot turn the 
majority of our skilled workmen into the street, and, in 
technical knowledge, we must keep at the top, and to 
keep there we must, under any circumstances, take con- 
tracts, even at unprofitable prices. But that we have 
such prices depends on the export prices of raw 
materials.” So far so well. But we have to bear in mind 
no definition is here given of the meaning or range of the 
word “unprofitable.” It is quite possible that no profit 
at all, or even a loss, may be made in one market, and 
yet that on the whole trade is better. For example, we 
may point out that 10,000 articles—say sewing machines 
—may be made at £3 each, while if only 5000 were made 
the cost would be £4 each. Under the circumstances, it 
would pay to sell 5000 at or near £3, and the remaining 
5000 at £3 10s. It is beyond all doubt that conditions 
arise which make dumping profitable on the whole, and 
where this is the case it will goon. There are, of course, 
periods when it is simply a last resource, as when an 
impoverished landowner cuts down the timber on his 
estates. But it is not dumping of this kind that consti- 
tutes adanger. One interesting fact has come out during 
the inquiry. It will be remembered that when orders 
were placed in Germany for locomotives, the locomotive 
building firms of this country were taken to task and 
censured for not adopting up-to date German methods, 
which would cheapen production. We always held that 
British makers had little to learn in this direction, and 
that their prices were as low as was consistent with 
good workmanship, excellent material, and a moderate 
profit. The following statement made by one of the 
Witnesses, to whom it was pointed out that the export of 
locomotives had increased in 1901 and 1902, is a most 
complete proof of the soundness of the views we have 
held. “TI refer,” said Herr Gothein, “to the reports of 
the German engine and motor-car companies, and to the 
expressions of the general directors in the general 
meetings, where it was unanimously agreed that these 
exports of locomotives were all at a direct loss, and were 
undertaken simply to keep the workers employed in the 
works, and that these unprofitable prices were due to the 
high price of raw materials.” 








OBITUARY. 


WE regret to have to announce that Mr. Charles Stott, a well- 
known official of the Ebbw Vale Steel, Iron, and Coal Company, 
was killed by an electric car at Newport, Monmouth, recently 
whilst on a holiday. 


_ VERY many of our readers will learn with regret that Mr. Robert 
George Burrell, St. Nicholas House, Thetford, died after a short 
illness on the 7th instant. He was managing director of the old 
firm Charles Burrell and Sons, Thetford, pioneers in all that relates 
to steam traction on the highway. Mr. Robert Burrell was the 
second son of Mr. Charles Burrell, who founded the business. He 
was bernin March, 1849. He took much interest in Thetford, and 
a we that town for three years, His loss is keenly felt in 
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30-TONS STEAM TRAVELLING CRANE. 





Tur accompanying engraving shows a travelling steam 
jib crane which has just been constructed for the Admiralty 
by Messrs. Cowans, Sheldon and Co, Limited, of Carlisle. 
It has been designed to lift normally a load of 30 tons at a 
radius of 46ft., and we are informed that, as a matter of fact, 
it successfully passed through a test made by an Admiralty 
officer in which it went through all its movements with a 
load of 45 tons at that radius, as well as being travelled with 
its load. The crane runs on a 16ft. gauge, and as it has to 
work on a curve it has been provided with swivelling bogies. 
The carriage and bogies are built of steel plates and angles, and 
on the topof the carriageis fixed a circular girder built of steel 
plates and angles, upon which girder the steel revolving rack 
and roller path are fixed. The crane body revolves on thirty- 
nine cast steel rollers bushed with brass. Helical gearing is 
used almost throughout, and is made of cast steel. The 
crane is driven by one pair of engines, having cylinders 10in. 
diameter by 18in. stroke. Each motion is worked through 
clutches, and is capable of lifting, lowering, revolving, derrick- 
ing, and travelling. The barrels are of cast iron turned and 
grooved in the lathe. The boiler is 5ft. in diameter, and 
10ft. 6in. high. The lifting and derricking are both done by 
means of wire ropes. The revolving frame is provided with a 
ballast tank. The jib is constructed of steel plates and angles, 
and is fitted with a ladder for examination and oiling. The 
compression strut is formed of steel channel sides braced with 
angles and plates. The tension struts are rolled plates with 
no welds in them. There is the usual house over the engine. 
The driver has windows in front, and to the right and left of 
him, and all the manipulating levers are brought near 
together. 

Messrs. Cowans, Sheldon and Co. inform us that they are 
at the present time constructing a similar but more powerful 
crane, which will have to deal with a load of 30 tons at a 
radius of 55ft. It will further have to be tested with a load 
of 45 tons when standing on its own wheels. 








NAVAL GUNS. 
(From a Correspondent.) 

LIrTLE as we yet know.of the details of the Far Eastern 
naval fighting, the battle predominance of the big gun seems 
pretty well established, or perhaps one should rather say 
justified, by the results. Ranges have invariably been great, 
and the greater the range the greater the necessary gun. 
Accurately as a 6in. may shoot at two thousand or even three 
thousand yards, this accuracy is of no value against oppo- 
nents who never come nearer than four thousand, and are 
usually some eight thousand yards or more away. The light 

















projectile of the small gun decreases its ‘‘ danger space” 
alarmingly directly the range is increased, until, at an ex- 
travagant range, a microscopic error in sighting must mean a 
miss. The heavy shot, on the other hand, loses compara- 
tively little for distance, and, relatively speaking, is almost 
as likely to hit at five thousand yards as at three thousand. 

The smallest gun which can be depended upon to hurt, and 
make its projectile fall near the target at long ranges, is the 
9-2in., which forms the secondary armament of the Lord 
Nelson class. Its penetration with the new capped A.P. shell 
is good enough to deal with all save the thickest armour at 
almost any range, since a very fair proportion of its projectiles 
should get through Tin. or Sin. of Krupp armour at five 
thousand yards, so long as the gun is in condition to stand 
full charges. And 6in. is more often found on secondary posi- 
tions. When all is said and done, however, the 9°2in. comes 
far behind the 12in. in what we may term ‘‘ certain power.”’ 
Up to 5000 yards the modern 12in. should penetrate all it 
it may hit save at very oblique angles indeed ; consequently 
the 9°2in. as a secondary gun can only be regarded as a phase 
rather than asa finality. Finality, itis now tolerably clear, will 

| bring us back to the original idea embodied first of all in the 
old Devastation and such like -ships, mounting no guns 
save the heaviest available. 

In the old days but four were carried, but ships to-day have 
so increased in size that a larger number is demanded. The 
ideal, of course, still stands at Colonel Cuniberti’s twelve 12in. 
guns, and the United States Board of Construction is said to 
be considering very seriously the conception of the gifted 
chief naval architect of the Royal Italian navy. This, how- 
ever, is still ‘‘in the air.’’ 

In our own Navy, the Lord Nelson class about to be 
laid down is altogether ahead of any other type under 
order. The exact disposition of the 9°2in.’s which form 
the secondary armament is not, it is understood, finally 

| decided upon. Provisionally four twin turrets at the angle of 
the superstructure, with a single turret each side in between, 
was decided upon. Then, however, the opponents of the 
twin turret system made themselves heard. Tyo guns in a 
twin turret, say these critics, will fire very litt)2 faster than 
one, and as the shot which disabled one would put both out 
of action, a fairly good case is at once made out. Hence it 
has been tentatively put forward that some of the 9°2’s 
might be in battery, but against this there is the terribly 
restricted arc of fire that would result, and also the low 
command entailed, for such an arrangement would mean 
that some guns were on the main deck. 

These considerations would seem tc have been gone into 
by the Japanese when they elected to have single 10in. 
turrets in the Kashima class, there being many reasons to 
believe that one 10in. will in battle give better value than 
a pair of 9-2in., at any rate when the saving of weight is 
considered. The point is debatable; stil], there is no doubt 
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that a single 12in. would meet the case to the satisfaction of 
both sides. This would give the Lord Nelson a broadside of 
six 12in. against the usual four. 

Some such armament has been under discussion, as 
also has the Japanese adherence to 6in. guns. We, too, 
in the later King Edwards, are mounting these pieces, 
which are of so little value for a modern action. It 
is, however, easy to condemn them too hastily, for, if useless 
against battleships, they may well be valuable against 
destroyers. It is well known that the 12-pounder is of next 
to no service in this direction; indeed, even a 6in. high 
explosive is not known to be a certain antidote. However, 
the odds are that it will be conclusive, and, in any case, the 
6in. is the largest man-handled gun. Little as destroyers 
have done in the way of successful attacks on big ships, they 
are still a serious potential danger, and the Japanese may 
yet have to thank their stars for the 6in. guns in the Kashima 
and Katori, which may perform services that 7°5’s could 
never accomplish. 

The 7°5 and the Sin. are, indeed, essentially ‘‘ useless 
guns,’’ and it is to be regretted that they figure in the 
Warrior and Minotaur classes of cruisers. They are all very 
well for small ships like the Devonshires, but for large ones 
they are either too big or too little. In itself the 7°5 is an 
excellent gun—in many ways ideally so—but it is only 
partially suited to naval requirements. Consequently we 
have reverted to the 9:2, and taken it as our only secondary 
gun, while the Japanese have stuck to the 6in., just as we 
have in the King Edward class. 

The matter is far too involved and the issues too 
complicated for it to be safe to venture on any decided 
opinion, but those who may have identified themselves 
with such public agitation in favour of the 7°5 as exists 
should reflect that naval gunnery, as the conditions 
of war now are, is not a question to be settled by the adop- 
tion of amean. The 6in. gun has long ceased to be regarded 
as a useful weapon for battleships against battleships; its 
retention or otherwise depends upon whether or no the 
12-pounder is efficient against destroyers, and whether these 
nimble antagonists are best combated from the ship or by 
others of their own kind. It is no good attempting to hit 
them with guns of 7°5and similar calibre. If destroyers can 
be certainly combated by destroyers, then nothing under the 
9°2 is required, while, if a deadly fire from the ship is essen- 
tial, then Japan’s armament for the Kashima is very nearly 
ideal. : 








A MYSTERIOUS FAILURE. 


By the courtesy of Mr. Milton we are enabled to give a 
sketch showing the crack in the boiler referred to in our last 
impression by Professor Arnold. The boiler had a double- 
riveted lap joint circumferential seam, and double riveted 
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BOILER SHOWING LINE OF FRACTURE 


butt straps on the longitudinal seams. It was made in 
Canada and tested in the boiler shop before leaving the works. 
The steel was made and tested in the United States. The 
plates were not of large size, and about lin. thick. It will 
be noticed that the crack appears to be a fair taper from the 
middle to each end. 








DOCKYARD NOTES. 


Tue well-known Italian yard of Ansaldo Brothers has been 
turned into a limited liability company on ‘‘all Italian ”’ 
lines. All the Englishmen in the establishment have been 
discharged, their places being filled by native talent. The 
experiment will be watched with considerable interest in 
this country and in those innumerable mechanical concerns 
abroad in which Englishmen or Frenchmen are engaged in 
deus ex machina capacities. 


THE trials of the French armoured cruiser Leon Gambetta 
resulted as follows :—12 hours at 16,000 horse-power, 16,050, 
= 20 knots; 24 hours at full power, 25,000, = 22-2 knots. 
The designed speed was 22 knots, so the Gambetta does not 
promise so well as our Drake class, which exceeded their 
designed speed by a good knot. However, the French seem 
satisfied enough with her, which they well may be so far as 
armament and protection are concerned. In these par- 
ticulars the Gambetta is in no way behind the Drake class 
—indeed, she is rather better. But her comparatively low 
speed puts her out of the running when regarded from the 
flier point of view. At the same time, it may be noted that 
while in the Drake and Counties we have demanded a 
minimum of 23 knots, our later cruisers, from the Black 
Prince and Devonshire onward, are to be less swift than their 
predecessors. i 


Tue new French cruiser about to be laid down at Brest 
will be named Edgard-Quinet. It has been decided to give 
her only two 9°4in,’s after all, instead of four, as originally 
intended. She will carry sixteen 6:4in. of the 1902 model, and 
carry 295 rounds per gun instead of 232. Four of the 6:4in. 


the 9:4in. 150 rounds will be carried, which 1s thirty rounds 
of the 9:4in. in single turrets originally contemplated. For 
per gun more than allowed for the Renan. The normal coal 
supply will be 1500 tons, against 1294 inthe Gambetta. The 
engines will be made at Indret; the type of boilers has not 
yet been decided on. 








NEW GASWORKS AT GLASGOW. 


On Wednesday of this week there was formally opened at 
Provan, in the eastern district of Glasgow, extensive new 
gasworks, which will add enormously to the ever-increasing 
requirements of the city and suburbs. The Corporation at 
present supply gas to an area 16 miles in extreme length and 
12 miles in extreme breadth, in which there are 219,548 
consumers. There are at present works at Dalmarnock, in 
the east—of which, however, the use is to be discontinued— 
capable of manufacturing 7 million cubic feet per day; at 
Tradeston, in the south, with a capacity of 10 million feet ; 
and at Dawsholm, in the west, having a capacity of 19 million 
feet. It was realised about eight years ago that a greater 
output would be required in a comparatively short time, and 
as none of the works named could be extended, steps were 
taken to erect new works on an entirely new site. The new 
Provan works when completed will be in four sections, each 
forming an independent establishment capable of manu- 
facturing 12 million cubic feet per day, or a total of 
48 million cubic feet. The first section only was formally 
opened on Wednesday, but offices and workshops of a size 
sufficient for the whole establishment have been constructed. 
The area of the site is about 123 acres, and, in addition to 
the works themselves, there are in connection therewith 
a great many roads, railway sidings, tunnels, bridges, 
&c., the whole making one of the largest and most 
modern gas-producing establishments in the kingdom. 
It is very conveniently situated for both railway and 
canal communication. The levels are somewhat irre- 
gular, but advantage has been taken of this to facilitate 
the transference’ of material. The coals, lime, &c., are 
taken in at high level, and the coke and other material sent 
away on the low level, transportation being effected partly 
by conveying machinery and partly by six little locomotives 
made by Andrew Barclay, Sons and Co., Limited, of Kilmar- 
nock. The mechanical’ equipment of the whole of the 
works for conveying material; labour saving, and minimising 
cost of production is its most notable feature. To the 
designing of the new works and the varied and extensive 
plant and machinery the late Mr. William Foulis, 
M. Inst. C.E., for thirty-four years engineer and general 
manager of Glasgow gas department, devoted his personal 
and unremitting attention up till his death in June of last 
year. Mr. Alexander Wilson, who was appointed to the 
vacant position, had been manager of Dawsholm Works, and 
in that capacity was closely associated with Mr. Foulis in 
the experiments being made for designing the Provan Works, 
and in all the necessary inquiries, calculations, and plans. 
His appointment as successor to Mr. Foulis ensured the con- 
tinuance of the latter’s policy and the carrying out generally 
of all his designs, especially those directed to the reduction 
of the cost of manufacture by the adoption of mechanical 
appliances. A company of about 300 persons, including, in 
addition to the members of the municipality and prominent 
officials, many of the prominent gas experts in the country, 
were shown over the works on Wednesday, and Lord Provost, 
Sir John Ure Primrose, Bart., and Councillor R. M. Mitchell, 
convener of the Gas Committee, discharged the ceremony 
of tipping the first charges of coal into.the storage hoppers. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions ct our 
correspondents.) 


WATER-TUBE BOILERS AND REDUCING VALVES. 
Sin,—Having read ‘‘ Millowners’” letter of the 6th inst. in your 
issue of the 9th inst., I would like to offer my experience with 
reference to high-pressure boilers and reducing valves, 

I have under my care a pair of old type low-pressure condensing 
engines, of about 200 indicated horse-power, which were originally 
supplied with steam from a dry-bottom boiler, working at a 
pressure of 27lb. per square inch, with a grate surface of 46-5 
square feet, the revolutions of the engines being 38 per minute. 

A new cylindrical marine boiler was procured, having a grate 
surface of 32 square feet, and a working pressure of 100Ib. per 
square inch. A 5in. bore reducing valve was interposed between 
engines and boiler, which was fitted with a valve 6-25in. diameter 
internally. The safety valves on the reduced side of the valve 
were set to blow off at a pressure of 27 lb. per square inch, it not 
being desired to increase the working pressure on the engines, 
During the running of the engines at about 26 revolutions per 
minute the pressure on the engines was maintained, but on 
increasing the speed of the engines to their limit the pressure on 
the reduced side fell back to about 201b. per square inch, and we 
were unable to get more than 34 revolutions per minute. 

If the reducing valve was adjusted whilst the engines were 
running, to give the full pressure on the engines of 27 lb. per 
square inch, on slowing down or stopping, the steam pressure on 
the reduced side immediately rose to about 441b. per square inch. 
The safety valves on the reduced side consequently lifted, and 
steam escaped violently. The pressure quietly subsided on the 
reduced side to about 301b. per square inch, but the safety valves 
continued to blow, and, in our particular case, the loss of so much 
fresh water was an important matter. We had to leave the 
reducing valve adjusted so that the safety valves would lift at a 
pressure of about 27-51lb. per square inch, whilst the engines were 
stopped. 

After nearly two years of experience I can say that the steam 
passing through the reducing valve is considerably superheated, 
and a saving of 12 per cent. in coal has been the result. With the 
original boiler priming was a frequent occurrence, but since the 
alteration we have never been troubled in this respect. 

The reducing valve has never needed any more attention than 
cleaning out the dirt, and a little grinding in of the valve on the 
occasion of the annual inspection. I think it would be a mistake 
to have the reducing valve too large for the amount of steam which 
it would have to pass, on account of the range of movement being 
restricted, which, I think, would cause annoyance and trouble. The 
amount of opening or lift of the valve in my case is gin., and to 
steady the working of the valve a dashpot is fitted. : 

I would be pleased to answer any further inquiries ‘‘ Millowners” 
desire. REDUCING, 
September 14th, 


Si1r,—In reply to the letter in yours of the 9th inst., signed 
‘¢ Millowners,” on the subject of the advantage or otherwise of 
raising steam to high pressure in water-tube boilers and paying it 
off at a lower pressure through reducing valves, we beg to say that 


Manchester Association of Engineers for the year 1897, page 239 
they will find the subject discussed pretty fully. ; 

By the kindness of the Wearmouth Colliery Company, Sunder. 
land, I was enabled to make an exhaustive test of wire-drawn 
steam under the conditions there described, and found that steam 
supplied from a battery of Lancashire boilers at 68 Ib. to the square 
inch, with a theoretical temperature of 313-6 deg. Fah., and show. 
ing at the thermometer 312 deg. after passing through a reducing 
valve, and being reduced to 301b., the temperature fell to 
275 deg. Fah,, whereas the theoretical temperature is 273 deg. or 
if we allow 1 deg, Fah. for imperfect conductivity as on the initia] 
side, it was superheated to the extent of 3 deg. Fah. only. he 
temperature of the steam after passing the reducing ade had 
therefore, fallen from 312 deg. Fah. to 275 deg. Fah., or a drop of 
37 deg. Fah. The experiment settled the point that steam wire. 
drawn in this way drops in temperature on the low-pressure side 
to nearly the theoretical temperature appertaining to the reduced 
pressure, and that the generally accepted idea that it is consider. 
ably superheated is wrong. It was shown to be only slightly 
superheated. Now, what had become of this heat? That it had 
gone was apparent, and the engineer of the Wearmouth Colliery 
found such an improved working of his engines, owing to their 
receiving a dryer and more perfect steam, that the conclusion 
seemed irresistible that the heat had gone in vaporising tie 
particles of water, and so making a more perfect gas on the low- 
pressure side. There is no doubt the degree of superheat will 
very largely depend upon the character of the steam sent over 
from the high-pressure boilers; the dryer this steam the more 
likelihood of a higher degree of superheat on the low-pressure «ide, 
I believe this arrangement of reducing valves is still at work at 
Wearmouth Colliery, and it was by the kindness of the engineer 
that I was allowed to refer to this matter before the Manchester 
Association of Engineers, and your correspondents will probably 
be interested to read the discussion which followed, in which moro 
than one theory was raised as to what had become of the heat, but 
the preponderance of opinion was undoubtedly as stated above 

Roy.Les LIMITED, 
Joun J, Roywe, Director, 
Irlam, September 12th, 


Sir,—The question raised by “ Millowner” is one of much 
interest, but not nearly so much as that of Mr. Neilson, ‘I'he 
steam friction in a turbine must be enormous, A Parsons turbine 
is, in effect, nothing but a reducing valve from beginning to end, 
and it seems to be certain that unless the friction tends to dry the 
steam the results obtained could not be as good as they are. On 
the one hand we have the friction tending to raise temperature, 
but on the other we have, I suppose, the Joule effect tending to 
lower it. Have no experiments ever been made to settle the point 
and let us know what the effect of wire-drawing steam has on 
economy! I gather from Professor Smith that steam friction means 
dead loss. N 
September 12th. 


Sin,—As a young engineer who has looked in vain for useful 
data on the subject of reducing valves, | was pleased to read that 
others of your readers were in need of information on the same 
subject. My position is rather different from that of your corre- 
spondents, ‘‘ Millowners.” We are putting down a large battery 
of high-pressure boilers working at 1251b., in place of at present a 
boiler pressure of 501b., supplying steam to a number of small 
engines from 4 to 30 horse-power. I should be pleased if any of 
your older and more experienced correspondents could enlighten 
me if there is any necessity to reduce this high pressure, or if it 
may be applied direct to the engines, which are working exactly 
under the same load as with the low-pressure steam. I should 
also like to see discussed in your columns the advantage or other- 
wise of reducing steam for liquor-boiling purposes, Hoping that 
some of your readers may kindlygive the benefit of their experience, 
September 14th. BLEACHER’S ENGINEER. 


AIR PUMPS. - 
Sir,—The type of air pump described and illustrated Ly Mr. 
Sykes Benn in his letter in your current issue appears to be quite 
novel and likely to be highly efficient. 
He, however, gives no data by which the efficiency can be deter- 
mined, and | should be glad if he would supplement the information 
given concerning the 12in. pump by stating the quantity of stea:n 
being condensed and the temperature of the injection water. 
Birmingham, September 12th. pa 


Sik,— Referring to Mr. Sykes Benn’s letter published in your 
issue of the 9th inst., and the results claimed to have been 
obtained with the air pump described therein, 1 would point cut 
that the pressure in inches of mercury corresponding t» 87 deg. 
Fah. being 1-288in., the best vacuum theoretically possible, with 
the barometer registering 29-2in., would be 27-9in. The vacuum 
of 28-8in., stated by Mr. Benn to have been obtained with ons of 
his pumps in actual practice, is therefore 3-2 per cent. higher than 
the theoretical maximum. D. A. BREMNER, 
682, Salisbury House, London-wall, London, E.C. 
September 14th. 








A Lake Superior Briast Furnace Prant.—The latest de- 
velopment in the iron industry of the Great Lakes region of 
the United States is the opening of a blast furnace plant at 
Duluth, at the head of Lake Superior. Coke is made at the 
plant in a battery of Otto Hoffman coke ovens with a capacity 
of 350 tons in twenty-four hours. The furnace is of 250 tons 
capacity daily, 76ft. high, and 16$ft. in the bosh, There are 
three vertical blowing engines, four stoves, and modern 
methods of loading and handling the skips. An overhead 
cableway or cable tramway brings fuel from the stock house 
to the coke ovens. On the steamer wharf, and beneath the 
cableway, is a crusher for reducing the coal to proper size for 
coking. A link-belt conveyor carries this product up 80ft. to 
the storage bin of 1200 tons capacity. From shoots in the 
bottom the voal is delivered to an automatic weighing lcrry, 
which carries an oven charge of 8 tons. The lorry feeds 
into the ovens through six discharge pipes, and distributes 
the coal fairly evenly the length of the oven. Contrary to 
general practice, and an improvement thereon, this lorry 
traverses the top of the battery, not on the brickwork, but 
suspended from an overhead bridge, a steel truss 20)ft. long 
extending the full length of battery and bunker. In this 
way all strain of the heavy lorry trundling back and forth 
over the battery is avoided, and the life of the brickwork is 
doubtless considerably. prolonged. The retorts, each 17in. in 
width, 33ft. in length across the battery, and with a height 
of 7ft. available for filling with coal, will carry a charge of 
8 tons each. There are fifty of them. The probable duration 
of fire is twenty-four hours, giving a daily charge of about 
400 tons of coal and a daily output of 350 tons of coke. 
These retorts, with combustion chambers surrounding them, 
their regenerative chambers, their gas and liquid mains, &c., 
require a concrete and masonry structure about 36ft. by 
200ft. and 40ft. high. Above it is the bridge for the charging 
lorry, and at one end the large bunker for receiving crushed 








guns will be in a central redoubt, @ la Suffren and Brennus, 
instead of in a twin turret, as in the Gambetta, and instead 


if your correspondents will refer to the ‘‘Transactions” of the 


coal for charging, 
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SMALL MOTOR CAR TRIALS, 


Tax report and awards of the judges in the recent 
trials of small motor cars organised by the Automobile 
Club of Great Britain and Ireland has been published. 
The following is an abstract :— 

Out of the 38 entries 35 competitors started, and of these 26 
completed the 620 miles. The order of merit as to non-stop runs 
all cars which completed the 620 miles is given in Table I. :— 

TABLE I,—Non-stop Runs. 
6 h.p. Siddeley, No. 18... se cs +s oo J 


of 


12 non-stop runs, 


8-10 h p. Croxted, No. 30 .. eo J 

’ ~ No. 20, 12 N.S. 
6 h.p. Wol.cley Team.. No. 10, 11 NS. | ianlaetesenia 
6h p. Dion Team No. 22 18 N.8. . : 
slip. *° No. 23, 11 N.S 
6} h.p. and 74 h.p. Humber cars, N2. 16 

gee Te. | os ee ee es + 11 non-stop runs. 
Single-cylinder Swift, OE es i) 
9h.p. Oldsmobile, No. 25..  ..  «. . 7 10 non-stop runs. 
Two-eylinder Swift, No. 26 Nie NE J 
" av; o. 32, 10 N.S. : . 
7h.p. Alldays Team .. No. 17, 9 N.S. } 9} non-stop runs. 
Th.p. Star Team .. No.1 8 NSS ! 9 non-stop runs. 


No, 15, 8 N.S. 
sh.p. Prosper Lambert, No. 87) .. .. 
Mobile, No.11.. .. .. 


6hp. 8 non-stop runs. 


6h p. Speedwell, No, 2 | ree 

8h > obile, No. 24... .. | Soe n“n-stop runs. 

vh.p Speedwell, Nu. 18 .. 6 non-stop runs. 

6h.p. Pelham, No.8... .. 60 2s oo oo \ 

$ h.p. Brows, Nov 32.0 2. 62 oe oe ae 5 non-stop runs. 

9h.p. Anglian, No. 31 Per eee yee f 

; hp. Jackson Team No. 4,6 N.8. | 4) non-stop runs 
ih.p. Jackson Tc ee ee No. 1, 3 N.S. f 4 non p runs, 
7 h.p. Clydo, No. 8b .. 2. ae os 00 oe 4 non-stop runs. 


Of the cars which failed to complete the runs a few were, never- 
theless, of promising novelty, and some of already proved merit 
failed in consequence of defects not likely to be recurrent. Of the 
latter, there were the 7 horse-power Oldsmobile Runabout, in 
which the cooling system proved defective; the 8 horse-power 
Cadillac, one bearing of which heated and seized ; and the 6 horse- 
power Vauxhall, which broke its connecting-rod. The novelties 
were the 8 horse-power Rover, which was disabled by the breakage 
of one ball in a crank shaft bearing, and the 7 horse-power Down- 
shire, in which one of the gear wheels was broken by displacement 
ofa pin. Defective pipe connections were mainly accountable for 
the other retirements. 

A large number of cars appeared to be made up of almost 
identical parts, individually well designed, but roughly and some- 
times flimsily-assembled. This was particularly noticeable with 
regard to parts of tubular frames, k axles, gear-box, and 
engine connections. Several of the tubular frames are made with 
weak lugs carrying the underframe, and five of these lugs broke 
during the trials. 

The majority of live back axles differ little in design, except 
that some have trussing stays tothe bevel gear-box, whilst others 
leave the somewhat heavy weight in the middle of the axle 
insufficiently supported. The bevel gear-box of some axles is con- 
veniently arranged to permit withdrawal of the bevel pinion with- 
out dismantling the axle. The Wolseley, Siddeley, and Prosper- 
Lambert cars carry the back wheels on extensions of the tubular 
part of the axle, thus relieving the differential axle of all weight 
and all stress other than that of torsion—a construction to be 
commended. 

In more than one instance it was found that the axles were 
neither parallel nor at right angles to the frame, nor did the front 
wheels track with the hind wheels. Although no appreciable 
difference in the wear of the tires was noticed at the end of the 
620 miles of running, the result of improper alignment of axles 
cannot but have a detrimental effect on the life of some or all of 
the tires. 

In the construction and arrangement of brakes great improve- 
ment is shown. The side brakes on a few cars are effectively 
compensated, but in others, where wire rope with sharp bends is 
used, the intended compensation is not effective. In several cases 
the absence of a flange on the inside of the brake drum permits 
the band to wander from its place. 

The foot brakes are generally effective, but several, when 
applied, tend to displace and strain the gear-box shaft, causing 
unnecessary wear of the bearings. Adjustments of some kind, 
thouzh not always accessible, are provided on all cars. The* foot 
brake on the De Dion cars is ae easy to adjust, and two or 
three cars have right and left-handed shackles for ready adjust- 
ment. 

Many cars have steering gear of the rack-and-pinion type, with 
the rack not protected in any way from the ingress of dust and 
mud. All these show signs of considerable wear, and some were 
nearly worn out. The steering gear is in several cases poorly 
attached to the frame by a single bracket flange. With asteering 
rack some distance below, not stayed in any effective way to take 
the thrust, a twisting strain is thrown on the bracket, and causes 
looseness. Pins in the links of the steering gear frequently have 
small wearing surfaces, which give rise to backlash and rattling, 
but on the whole there is a general improvement in the design and 
construction of steering gears, 

The number of tire troubles was exceedingly small, as might be 
expected considering the light weight of the cars, but it must be 
noted that the road surfaces were exceptionally good. 

Twenty-two of the engines which completed the trials were 
vertical and four horizontal. Many of the vertical engines have 
their commutators placed in inaccessible positions close to the 
front or side of the‘frame. In the two-cylinder Humber, No. 34, 
bevel gears are used to —< the commutator into an easily acces- 
sible position ; in others, the entire commutator is designed for 
easy detachment. It was noted that the horizontal engine designs 
lend themselves to convenientarrangements in this respect. 

One of the most frequent causes of stoppage was defective junc- 
tions in pipework. Rubber connections on water pipes are often 
too short, and the edges of the pipe ends, aided by vibration, cut 
through the rubber. Petrol and oil pipes frequently broke off at 
the terminal collars or unions, owing to neglect to anneal after 
brazing, and to the vibration of long unsupported lengths of pipe. 
Slack fitting coarse-threaded unions, which came unscrewed, were 
numerous. Water pipes attached.to tanks without a flange, 
riveted as well as soldered, in several cases came adrift. The use 
of brass flanges on exhaust pipe connections caused trouble, and is 
to be deprecated. The petrol tanks on some cars are inadequate 
for ordinary requirements, and a few are placed too low to feed the 
carburetter on steep hills. 

Except for broken pipes, no troubles arose through insufficient 
lubrication, A few cars are fitted with ring lubricated bearings, a 
feature which might with advantage be more generally adopted. 
The number of stoppages on the road caused by defects in inlet 
valves shows the need of attention to proper design of the cottars 
and the fittings at the end of the stem. There was marked 
superiority in the cleanliness of those cars provided with good 

aprons or undereasings. One badly-fitting apron, however, caused 
trouble, and several aprons, leaving large open spaces, were 
ineffective. Bowden wires are used in a few cases for throttle and 
spark connections, and proved unsuitable. The construction of 
clutches as to adjustment and end thrust shows considerable 
improvement, especially in some cars of British design and make. 

The electric wiring on most of the cars has received moreattention 
than was usual a year ago, but still leaves much to be desired. 
The two-cylinder Scaber and the De Dions in particular, and also 

the Swifts, the Mobiles, the Wolseleys, and the Siddeley, have 
taken special pains to avoid loose wires, with their consequent 
liability to breakage, more particularly in the case of the heavy 
high-tension leads, Terminals on British-designed cars were 





notably better considered than those on the usual:foreign type. 
The consumption of petrol, as seen from the accompanying 
Tables II. and III., varied considerably, the best performance 
being remarkable, and the average highly creditable, 


TABLE II,—Petrol Consumption per Car Mile. 
Order of Merit. 




















Totel sa otek veaighet 3% 
we ‘ P uantity for | ~ & 0a 
No. | Description. q the 620 22] (st. per | a3 9 
miles run. |“2| pass.) gz, 
Gals. pts. Lbs. 
21,7 hp. Clyde ph ates we 13 1 2 1414 47-2 
14| 7 h.p. one-cylinder Swift | 16 2 1512 | 38-8 
18| 6h p. Siddeley .. .. .. 16 1 2 1603 | 88-5 
16 64 h.p. Royal Humberette 16 8 2 1407 | «37-9 
32) Thp. Alidays .. .. . 18 0 3 1710 84-5 
{2 7 hp. Alldays 18 5 Is 1583 33-3 
30) 8h.p. Croxted 18 5 | 2 1848 33-3 
12| 8 h.p. Brown 19 6 tog 1904 31-4 
f22;}6hp.De Dion .. .. 20 4 | 2 1414 30-3 
(23, 6 h.p, De Dion .. 20 4 ; 2 1414 30-3 
15| 7 h.p. Little Sta: «s 21 0 2 1694 29-5 
1) 6 h.p. Jackson Dogeart 16 | 2 1330 28-5 
10|6h p. Wolseley... 21 7 bis 1596 28-3 
37| 8 h.p. Prosper Lambert 23 «5 | 2 1890 27-2 
2.6 h.p. Speedwell ee 240 | 3 1309 25-8 
88] 7 h.p. Little Star c's: ‘bs 1904 5-4 
11|6h.p. Mobile 6‘ 4 4 | 2 1582 25-3 
20|6 h.p. Wolseley... .. . | 2% 1 3 1554 24-6 
4| 6 hp, Jackson Dogcart . 25 3 | 2 1428 =, (4-4 
13} 9h p. Speedwell .. .. 25 6 | 2 1547 24-1 
26| 7 h p. two-cylinder Swift 26 2 2 1610 23-6 
8\6hp. Pelham .. .. .. 26 5 ; 2 1638 23-3 
31\9h.p. Anglian .. 30 7 5 1862 20-1 
24|8h.p. Mobile .. .. .. 33 6 4 2093 18-4 
34| 74 h.p. Royal Humberette| 36 6 } 2 1722 16-9 
25\9h.p. Oldsmobile .. ..| 39 7 | 8 2394 15-6 


TaBLE II[.—Petrol Consumption per Ton-mile, 


Order of Merit. 





No. Gals. per ton-mile. 
21 .. Thp. Clyde oc oe te oe oe SO 
18 .. 6h.p, Siddeley .. .. .. . +086 
30 oo CRIN os ee 0: +036 
12 ~o OR Beem 7.2: oe oe “037 

ju .. Thp. one-cylinder Swift . -088 

(82 ei . ||| fn -. 038 
16 -. 6b hp. —— Humberette o. 7042 

7 oo Tg AIR. cc cc ce oe OM 
15 .. Thp. Little Btar +00, as 045 
{3 .. Shp. ProsperLambert .. .. 045 
38 .. Thp. LittleStar .. .. .. 016 
10 .. 6hp. Wolseley wee 050 
22 «oo GRR DORs. ce 052 
23 .. 6hp De Dion a tae -052 

ao .. 6hp. Mobile oo es -- - 056 

f 20 »«. 6hp. Wolseley - i 058 

24 « She Meee... .s. '.. -058 

{ a... 6 h.p. Jackson Dogeart .. -059 
S . - Op Pelee... -.. 32 ce +059 

los: . .. Thp. two-cylinder Swift r 059 

f 13 . 9h p. Speeawéll Fre -060 
25 .. .. .. 9h p. Oldsmobile oc co OD 
(31 a 9h.p. Anglia .. . - + 960 
© ae Ms 6 h.p. Jackson Dogcart -064 

, a 6h p. Speedwell eee +066 
34 -- 7}hp. Royal Humberette .. 077 


The water consumption on the majority of the cars was negligible | 


—no less than fourteen cf them requiring less than 14 gallons— 
although the country traversed was exceptionally hilly. 

Table IV. shows the or pg performances of the various 
cars on the timed hills, and Table V. gives their order of merit 
considered with reference to s on hills and hill-climbing per- 


formance generally, Table IV. also gives the calculated power | 
developed on the driving wheels, taking 601b. per ton as the | 


tractive effort or draw-bar pull. This figure was arrived at by 


experiments carried out on Fromes Hill a few days prior to the | 


trials. These experiments also showed that the starting effort 
required on the steepest portion—gradient 1 in 6-25—was about 
Ib. per ton. 


TaBLe 1V,—Hill-climbing. 


awards :—Non-stop Awards (resulting automatically under the 
rules).—Class A.—First award: The 6 horse-power Speedwell, 
No. 2 (7 non-stop runs). No second award. Class B.—No car 
eligible. Class C.—First award: The 6 horse-power Siddeley, 
No. 18 (12 non-stop runs, highest possible). Second award: The 
6 horse-power light Wolseley team, Nos. 20 and 10 (12, highest 
ble, and 11 non-stop runs respectively). Third award : The 

i iumeenue Humberette, No. 16 (11 non-stop runs). Fourth 
award: The Alldays, No. 17, one of team (94 non-stop runs).* 
| Fifth award: The 7 horse-power Little Star, No. 15, one of team 
| (9 non-stop runs).* Sixth award: The 6 horse-power Mobile, 
No._ 11. (8 non-stop runs). Seventh award: The 9 horse-power 
Speedwell, No. 13 (6 non-stop runs). Eighth award: The 8 horse- 
power Brown, No. 12 (5 ron-stop runs). Class D.—First award : 
The 8 horse-power Croxted, No. 30 (12 non-stop runs, highest 
ible). Second award: The 74 horse-power Humberette, 

o. 34 (11 non-stop ruas), Third award: The 7 horse-power 
| Alldays, No. 32, one of team (94 non-stop runs).* Fourth award : 

The 7 horse-power Little Star, No. 38, one of team (9 non-stop 
runs).* Fifth award: The 8 horse-power Mobile, No. 24 (7 non- 
stop runs). Sixth award: The 9 horse-power Anglian, No, 31 
(5 non-stop runs). 

The following cars, which completed the whole of the distance, 
though ineligible for the non-stop awards, are worthy of special 
mention :—Very highly commended: The team of 6 horse-power 
De Dion Bouton cars, Class D, Nos. 22 (12 non-stop runs, highest 
possible) and 23 (11 non-stop runs). Highly commended: The 
/ horse-power one-cylinder Swift, Class C, No. 14 (10 non-stop runs); 
the ; horse-power two-cylinder Swift, Class D, No. 26 (10 non-stop 
runs), 

The judzes recommend the award of the following medals :— 
Gold medal to the Wolseley Tool and Motor Car Company, Limited, 
for their cars Nos. 10 and 20, for general excellence of design, 
construction, and workmanship, and for hill-climbing. Gold medal 
to the Siddeley Autocar Cou.pany, for their car No. 18, for general 
excellence of design, construction, and workmanship, and for hill- 
climbing. Gold medal to the Swift Motor Company, Limited, for 

| their cars Nos. 14 and 26, for general excellence of construction 
and workmanship, for bill-climbing, and for smoothness of running. 
Silver medal to De Dion Bouton, Limited, for their cars Nos. 22 
and 23, for excellence of workmanship, for consistent running, and 
for hill-climbing. Silver medal to Humbers, Limited, for their two- 
cylinder car No. 34, for general excellence and attention to detail. 
Silver medal to Alldays and Onions Company, Limited, for their 
cars Nos, 17 and 32, for general construction, neatness of design, 
and smoothness of running. Bronze medal to the Speedwell Motor 
and Engineering Company, Limited, for their car No. 2, for its 
construction and performance considered with reference to price. 
Bronze medal to Brown Brothers, Limited, for the quality and con- 
struction of details of their car No. 12. Bronze medal to the Star 
Engineering Company for their cars Nos. 15 and 38 for hill-climb- 
| ing and for construction with reference to price. Bronze medal to 
| Jarrott and Letts, Limited, for their car No. 25, for ease of mani- 
ulation and for details of construction. Bronze medal to the 
olland Park Motor Company, for the design and construction of 
parts of their car No. 37. Bronze medal to Messrs. F. W. Garner 
and Co., for their two-seated car No, 30, for its performance and 
for its construction considered with reference to price. Honourable 
mention to the Clyde Cycle and Motor Company, for low petrol 
consumption of theircar No. 21. Honourable mention to the 
Mobile Motor and Engineering Company, for their car No. 24, for 
its general performance as a four-seated vehicle. 

The trials brought together a large number of cars of few types. 
On the whole, the general design and construction of the cars 
showed much improvement on that of cars of the same capacity in 
previous years, and the prices are all lower. The performance of 
the cars generally has been remarkably good. The judges are, 
however, of opinion that a greater distance than 600 miles is 
necessary to bring out by automatic records the qualities of the 
cars and their minor but important details. 

They also draw attention to the fact that, although the non-stop 
| performances provide an automatic indication of some of the 
qualities of the cars and drivers combined, the important matters 
| upon which the ultimate durability, performance and choice 
| depend are chiefly shown by the examination and consideration of 
' details which takes place after the non-stop runs have been com- 


Performance on Timed Hills. 








Dinmore Bill, N. side. 
































‘ Dinmore Hill. Fromes Hill. — 
24 hte a Fessengers| aca | Beceopewer | Guced H $ = driving wheols, 
25 (unladen) in : Speer orse-power | pee: | orse-power jpeed orse-power : 
ss Ib.t , carried. | in miles per | by | in miles per | by in miles per = as showa by best 
a° hour. | performance.t | hour. performance t hour. performace + performance. + 
Oras Dee eeee) eee st 
1022 2 11-2 3-17 os — 10-2 3-14 3-17 
1001 2 11-4 3-15 _ _ 10-5 8-19 3-19 
4 1120 2 9-5 2-86 | _ — 8-2 2-69 2-60 
8 1330 | 2 | 8-9 3-67 7-3 3-45 8-4 3-22 3-22 
10 1288 | 2 | 16-1 5-56 | 11-8 5-44 15-1 5-57 5-57 
ll 1274 2 8-7 2-96 | 8-2 3-82 7-0 2-58 2-96 
12 1596 2 9-4 8-84 | 5-4 2-97 9-1 3-97 3-97 
13 1239 2 11-4 3-74 | 8-1 3-65 9-5 3-47 3-7 
14 1204 2 15-5 4-87 | 10-8 4-87 13-2 4-57 4-87 
15 1386 2 14-9 5-58 10-8 5-33 12-9 5-09 5-58 
16 1099 2 12-6 3-7 8-4 3-43 8-5 2-77 3-7 
17 1225 2 11-3 3-64 8-5 8-77 10-6 3-7 3-77 
18 1295 2 14-9 5-06 10-2 4-76 13-2 4-75 5-06 
20 1246 2 14-2 4-65 10-6 4-97 12-3 4-41 4-47 
21 1106 2 8-5 2-56 = a 10-8 8-51 3-51 
22 1106 2 16-5 4-92 10-5 4-41 13-6 4-46 4-92 
23 1106 2 13-9 4-26 9-3 3-84 1L-5 3-84 4-26 
*24 1477 4 11-3 5-01 8-6 5-26 12-1 5-84 5-84 
*25 1932 3 11-2 5-51 8-7 5-387 10-0 5-22 5-87 
26 1302 2 15-2 5-19 9-5 4-45 18-2 4-98 5-19 
80 1540 2 13-9 5-44 9-8 5-32 13-4 5-71 5-71 
*8L 1400 8 | 8-2 3-29 8-0 4-35 10-9 4-53 4-53 
*32 1239 3 | 14-2 | 5-13 7-8 3-92 12-3 4-81 5-18 
34 1414 2 | 12-8 4-64 7-7 3-84 11-1 4-45 4-64 
37 1582! 2 I... Bee | 4-52 7-3 4-05 9-5 4-13 4-52 
*33 1442 8 | 14-2 5-45 9-1 } 5-12 11-4 5-0 5-45 
Cars marked * are entitled to 124 per cent. increase in actual speed shown on hill for each passenger carried above two. 
+ Draw-bar pull has been taken at 601Ib. per ton. 
t The exact weight of the-passengers has been added to this figure for each hill climb calculation. 
TasLe V.—Hill Climbing. pleted, and which has on this occasion determined the distribution 
“a : | of the medals. 
: Order of Merit. | The judges were Messrs, G. H. Baillie, W. Worby Beaumont, 
Position. No. Edward H. Cozens-Hardy, Anthony G. New, and Robert EK, 
1 “s ° 10 © 6s 6 h.p. Wolseley | Phillips, 
2 é 22 ee . 6 h.p. De Dion 
8 ° 14 ee e 7 hp. aa Swift ; 
: : Z ; 25 ine Siddeley” Contracts.—The contract for the hydraulic lift instaliation 
6 ee 6h p. Wolseley | for the Finsbury Park Station, Great Northern Railway and 
7 ao” ae ‘ 7 h.p. two-cylinder Swift underground railways of London, has been placed in the hands 
8 - 2&8 . 8h p. Croxted of Messrs. C. and A. Musker, Limited, of Liverpool. Messrs. 
9 . ° 4 p- a Star Andrew Barclay, Sons and Co., Limited, engineers, Caledonia 
7 $2 Thp. Alldays Works, Kilmarnock, have just delivered to the London County 
| ane | citer A Council another locomotive, being a repeat order. 
13... we we |©6 BA we ee «© 7p. Royal Humberette VisIT OF BELGIAN ENGINEERS.—A large party of members of 
- = 8 Te — Humberetto | the Liege Association of Engineers, the leading technical society 
- 3 Sh ages oh ay rete | in Belgium, were entertained at dinner at the Hotel Cecil on 
17 17 7 h.p. Alldays | September 13th by the Iron and Steel Institute. The chair was 
18 81 9h p. Anglian taken by Mr. E. Windsor Richards, who was president of that 
19 7 8 h.p, Prosper Lambert | Society during the Belgian meeting in 1894, and eloquent speeches 
20 11 6 h.p. Mobile | were delivered by Sir James Kitson, Bart., past-president 
at 4 6 h.p. Pelham } of the Iron and Steel Institute, and by M. J. Magery, president 
= " : ee | of the Litge Association. Among th ent were Sir E. H 
23 i 2 6h p. Speedwell | of ge Association. Among those present were Sir E. H. 
24 1 © ae ae ae 6 h.p. Jackson Dogcart | Carbutt, Sir J. J. Jenkins, Sir Theodore Fry, Mr. P. C. Gilchrist, 
ere wo sc os «= Oe Oe | Mr. E. P. Martin, Mr. R. A. Hadfield, Mr. W. Whitwell, Mr. G. J. 
26 onicwe 4 6h p. Jackson Dogcart | Snelus, Mr. Bennett H. Brough, and M. R. d’Andrimont. 


The judges recommend to the Club Committee the following 


* Aver@e of team performance, 


















































° 


~ 


82 


THE ENGINEER 


Sept. 16, 1904 


— 





—=1 





THE USE OF ELECTRICITY ON THE NORTH. 
EASTERN RAILWAY AND UPON TYNESIDE.* 
By Cuartes H. Merz and WituiaM McLELLAY, 
(Concluded from page 262.) 

THE Conpvuctor Ral. 

Position of the conductor vail.—The conductor rail—of high 
conductivity steel and weighing 80 lb. per yard—is carried on 
insulators fixed to the sleepers at a distance of 19}in. from the 
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gage line of the nearest running rail. Where the track is double, 
the separate conductor rails belonging to each track are normally 
placed between the two tracks, but at junctions and level crossings 
the conductor rail is transferred to the outside of the track where 
necessary—which is possible, as the trains have collecting shoes on 
both sides. At places where there is foot traffic, as in stations, 
near goods yards, and elsewhere, the conductor rail is protected by 
two creosoted boards bolted on either side of the rail against 
distance pieces. 

Sectionalising of theconductor rail.—T he continuity of theconductor 
rail must necessarily be broken at crossings and junctions, and in 
this case sections are connected together by underground cables. 
It is also desirable to break continuity at approximately equal 
intervals along the line, so that, in case of accident, current need 
be cut off from a section of the line only. This is effected by 
inserting sectionalising switches at the feeding points and at 
convenient stations or signal cabins, dividing the conductor rail 
into varying lengths, by which means any particular section may 
be made ‘‘ dead ” until a fault has been repaired or an obstruction 
removed. It is also possible to separate electrically the ‘‘up” and 
**down ” lines at each of these points. 

The electrification of English railways a different problem from that in 
Awerwa.—The electrification of an English railway track, over 
which steam locomotives for main line or goods traffic must also 
travel concurrently with the electric service, presents certain 
difficulties which do not exist in a new railway designed exclusively 
for electric traction.. The experience derived from London ‘‘ tube” 
railways and American overhead lines does not necessarily form a 
sufficient basis for the design of an important suburban installation, 
though of value so faras the train equipment is concerned. While 
the application of electric traction to elevated railways and trolley 
lines has been very rapid in America, there is as yet no case 
outside England of the electrification of an important section of 
main line railway.+- Several of the American railways, however, now 
have the matter under consideration, and at least one—the New 
York Central—has decided to proceed, and has closed contracts 
for the necessary apparatus. Much of the detailed design can be 
éffectively settled by careful preliminary calculation, but certain 
important details by which successful working is largely influenced, 
dependent on climate and other conditions, are outside the scope 
of quantitative design, and here the experience obtained in other 
countries is of but little assistance. 


The special features of railway electrification in England, illustrated | 


by the rail bonding.—Apart altogether from considerations which 
may be peculiar to main line railways, the standard permanent- 
way construction adopted in this country, the type of ballast, the 
small clearances in tunnels and at stations, the small distance from 
running rail level to load gauge; and the high degree of humidity 





* Section G of the British Association. 

+ The Lancashire and Yorkshire Railway Company, have adopted 
electric traction on their Southport line concurrently with the North- 
Eastern scheme, and these two companies are the first large British 
railway companies to adopt electric traction. 


| of the atmosphere are among the special features affecting English 
| railways which render the problems to be solved in the design of 
} details in connection with the insulation and feeding of the conduc- 
| tor railand bonding different from and more difficult than those 
| which have been encountered elsewhere. The sectionalising of the 

third rail, the anchoring to provide for expansion, the protection 
| which isin certain places necessary, are all questions which require 
| to be specially solved to meet each individual case. 
| 'Totake as an illustration the bonding of the rails. In America 

it is customary to bond the running rails so as to provide the return 





TRANSMISSION SYSTEM AND SUB-STATIONS, 

The transmission cables.—The energy generated at the power 
station as three-phase alternating current at a pressure of 6099 
volts is transmitted to the various sub-stations through Siemens 
paper insulated lead sheathed three-core cables, laid underground 
in wood troughing filled in solid with bitumen. These cable 
were tested at the maker’s works to three times the working 
pressure. 

The sub-station equipment.—The railway company’s sub-stations 
are five in number, situate at Pandon Dene (Newcastle) Wallsend, 


Carville PowerStation. 
shewing Momentary 
between 


at 


Fig. 9-LOAD DIAGRAM 


Newcastle upon Tyne Electric 
Curve showing Progress of Power 
Supply on Tyneside 
Power connections to System. 


p= 


Fig. 10O—GROWTH OF POWER SUPPLY ON TYNESIDE 


circuit and due to the adoption of’ Vignoles’ rails and sleapers 
under the joints, a comparatively small movement of the bonds has 
to be provided for. Further, owing to the absence of chairs, longer 
fish-plates may be used. In England, on the other hand, bull- 
headed rails and suspended joints are universal, and in consequence 
| the short bond, which may be perfectly satisfactory in America, 
would here speedily fracture due to crystallisation. There are 
three possible solutions :—(a) To bond outside the fish-plate ; (/) 


to lay a special rail for the return conductor, leaving the running | 
rails untouched ; (c) to re-design the fish-plates so as to permit of a | 


Callercoats, Benton, and Kenton, with an aggregate capacity 
of 15,000 horse-power. The largest sub-station, that at Pandon 
Dene, contains four rotary converters of 1100 horse-power each. 
The conditions to be met by the plant in these sub stations 
are essentially different from those to be met by plant for ordinary 
lighting or tramway purposes, the variation of load being far 
greater than usually occurs even in the latter case—Fig. 9. On 
this account special attention has been paid to the question of 
overload capacity, and each Westinghouse converter set is capable 
of dealing with 200 per cent. overload, or over 3000 horse-power, 
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| that adopted by the North-Eastern Railway Company, but even in 
| this case, where a separate rail for the return circuit is avoided, 


| the difficulty of arranging the single conductor rail at complicated 
junctions and crossings like those in the neighbourhood of the Cen- 


tral Station, Newcastle—see page 275—was sufficiently serious, The | 


Central Station is situated close to the High Level Bridge, and the 
fact that the arrangement of the station involves the shunting of all 
traffic, whether through or local, causes the crossings and junctions 
immediately outside the station to be unusually complicated. 


Swain Sc. 


Fic. 11—CARVILLE POWER STATION FLAN 


long, flexible bond being used under them. The last method was | for short periods. The switch gear at the sub-stations is similar 
| in general arrangement and design to that installed at the power 


station and referred to below. 


| OrHER Uses or EtecrricAL ENERGY ON THE NorTH-EAsTERN 


RalLway, 
As will be seen from Fig. 1, the electrification scheme practically 


provides the railway company with electrical energy anywhere in 
the Newcastle district. In view of the man pe aha wat which 


| electrical driving affords and the great saving in cost which can be 
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current is obtainable at the price offered by the 
n-Tyne Electric Supply pang er a comprehensive 
ighting from the same 


effected when 
Newcastle-upon- 1° i 
scheme for obtaining all motive power and 
system was decided upon.* 

Besides the central station at Newcastle and the large goods 
ards in the immediate neighbourhood there are over thirty 


yassenger stations which will be lit electrically when the scheme, 


whic 








Features in the design of Carville 


tial of such a power station, upon which not only the local means 


of communication, but also the factories of the district, employing in 
| this case some 40,000 men, depend, is security of supply. Through- | 
out the plant has been subdivided so as to prevent as far as possible 





{ 
os station.—The first essen- 


| 
| 





under periodical overhaul and the other standing by for use in case 
of emergency. Hence, for a station to give out 12,000 horse-power 
six units of 3000 horse-power each would usually be installed, four of 
which would be running at times of full load. It will be found, how- 
ever, that in practice four units of 6000 horse-power would involve less 


the spreading of damage or breakdown in the event of any particular | capital expenditure, and the load is still capable of being handled 


; I A ; wi piece of apparatus failing, and the more important features of the 
h is gradually coming into operation, is finally complete. | design are:—(1) The adoption of a large size of generating unit ; 
| efficient at full load than those of 3000 horse-power, and though * 
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Fig. 12—CARVILLE 


The chief locomotive works of the company at Gateshead, all the 
engineering department and offices, and the carriage repair shops 
at Blaydon, Heaton, and Percy Main, are also electrically driven 
and lighted. 

System adopted for lighting and power supply on the N.E.R.— 
Except in cases where direct current lighting had previously existed 
the system adopted throughout has been to transform high-tension 
three-phase current to low-tension three-phase current ata voltage 
of 440 between the outers, giving practically 250 volts to the 
neutral point—incandescent lighting, are lighting, and motors 
being supplied from the same transformers. The advantages of 
this system are, firstly, the power and lighting system is independent 
of short circuits on the third rail; secondly, the supply for power 
und lighting is entirely independent of any revolving machinery ; 
thirdly, the pressure regulation is automatic ; and fourthly, the 
simplest form of motor can be used, without commutator slip rings 
or brushes of any kind—the induction motor. 

The low-tension circuits are fed from twelve main sub-stations 
with an aggregate capacity of over 7000 electrical horse-power ; 
five are combined with the sub-stations for the railway electrifica 
tion and seven are special sub-stations for the power and lighting 
scheme only, Except in one or two isolated places the lighting of 
the stations is never taken from the conductor rail, an independent 
supply being obtained in the way described. 


THE GENERATING STATION. 

The Carville power station.—It has been customary in America 
and on the Continent for electric railways to provide their own 
power station. 
such rapid strides on Tyneside—Fig. 10—that the Newcastle-upon- 
Tyne Electric Supply Company were able to undertake the supply 
of electricity delivered to the railway company at their sub-stations 
at a lower rate per unit than that at which they could themselves 
hope to generate, even under very favourable conditions. This 
being the case, the railway\ company decided to purchase the 
energy for working their line. 

The Carville power station—illustrated in our iast issue and Figs. 
11 and 12—where this energy is principally generated, is situated 
on the river Tyne at Wallsend, not far from the centre of 
the railway company’s present system—Fig. 1. This station has 
been designed, not only for supplying the railway load, but also 
for assisting in the supply of the lighting load in Newcastle and 
neighbourhood, the tramways outside Newcastle itself, and prac- 
tically all the power required by the Tyneside manufacturers on 
the north bank of the Tyne—see Fig. 1. 

The electrical energy generated at Carville is probably utilised 
for a greater variety of purposes than that from any other 
station at present in operation. 
have hitherto hinde 
difficulty of controlling and regulating sufficiently closely for light- 
ing purposes the voltage and speed of plant supplying large and 


necessarily variable railway loads ; and, secondly, the absence of | 


satisfactory automatic devices which will, with sufficient certainty, 





Plan 


The use of electrical energy has, however, made | 


The engineering difficulties which | 
the erection of such stations are, firstly, the | 


protect the plant and the remainder of the system against com- | 
plete failure resulting from the severe short circuits which are | 


incidental to any railway system. 





*As electrical energy was already available at many points of the | 


system, the cost of providing the additional energy required for power 
and lighting was very small. The cost to the railway company of energy 
for these purposes may be taken at 1d. per unit or under, at which rate 
the saving, compared with the former cost of lighting and motive power, 
1S very great. There are already in use, or shortly to be put in use, 
1000 arc lamps, 20,000 incandescent lamps, and 100 motors—aggregating 
over 2000 horse-power—in connection with this section of the work, 
stationary motors be: 
capstans, cranes, &c., in the goods warehouses and yards. 


used for driving the various works, and also for | 


Se 


Swain 


POWER STATION 


(2) the use of steam turbines; (3) the adoption of what may be 
termed ‘‘the complete unit ” system in the design ; (4) the use of 
water-tube boilers of the marine type ; (5) the adoption of elec- 
trically-operated cellular switch-gear. Even with load factors 
of 30 or 40 per cent. the capital cost of the generating station has 
at least as great an effect on the cost per unit generated as have 
the works costs. This is the principal reason why large units are 
desirable.* 

(1) Size of unit.—It is generally considered that a station should 


| 


| 


| consumption as the smaller. 


| than turbines of 


with two unitsin reserve. The running costs will be lower in the 
case of the larger sets, as the 6000 horse-power turbines are more 


the efficiency drops as the load decreases, still, at a load of 30.0 
horse-power, the larger sets are probably as economical in steam 
The 7000 horse-power sets at Carville 
see page 275—have a fuel economy at least 15 per cent. better 
half the size. ‘ 

(2) Steam turbines.—The steam turbine admirably falfils power 
station requirements, both as to low first cost and low running cost.? 


| So far as capital expenditure is concerned the first cost of power 


stations can, by the adoption of steam turbines in place of recipro- 
cating engines, be reduced by some 20 or 30 per cent., partly on 


| account of the lower cost of the turbo-unit itself, and partly 


on account of the resulting saving in buildings and founda- 
tions. So far as running costs are concerned, the turbine 
falfils the requirements by having a low steam consumption, by 
requiring practically no oil, and by running with a minimum of 
attention and repairs. Further, it fulfils admirably our chief 


| essential—security of supply—on account of its reliability, and 


the simplicity of its design. There are three other advantages of 
the steam turbine which are of great importance in connection 
with the economical generation of power :—(a) Capacity for large 
overload—on railway loads a matter of special importance. Fig. 7 
shows the fluctuations of the railway load both momentarily 
and throughout the day. In addition to the ordinary governor, 
the Carville turbines are fitted with a special! governor and valve, 
which admits high-pressure steam to the low-pressure portion of 
the turbine on exceptionally heavy loads, by which means over- 
loads of 100 per cent. above the most economical load can be 
dealt with without difficulty. (+) Uniform turning moment—in 
dealing with the supply of electrical energy to a system of this 
kind the uneven turning moment of the reciprocating engine 
causes many electrical difficulties which do not occur with the 
absolutely uniform angular velocity obtained from the steam 
turbine. (c) Absence of internal rubbing surfaces removes the 
necessity for lubrication, and hence the exhaust steam can Le 
kept perfectly clean and returned to the boilers without filtering 
or undergoing treatment for the removal of oil. 

The turbines adopted at Carville—page 275—are of the Parsons 
type, manufactured by C. A. Parsons and Co., of Newcastle. 
Their normal capacity is 7000 electrical horse-power, but they have 
a considerable margin for overload. They are the largest steam 
turbines at present in operation in this country, and, although 
tests with the full degree of superheat have not yet been made, 
the preliminary tests show that, with steam at 200]b. pressure 
superheated 150 deg. Fah. and a vacuum of 95 per cent., the steam 
consumption will not exceed 12 1b. per electrical horse-power hour 
at any load between 4000 and 7000 indicated horse-power, and 
11 1b. at the most economical load.* 

Although these are the first machines of this size to Le put in 
commercial operation, they can in no sense be considered experi- 
mental, the first large turbine, of 3000 horse-power, having been 
put down some three years ago by the authors at the Neptune 
Bank power station. One of these machines ran for over 7500 
hours, during which time it was only 52 hours out of commission 
for the purpose of inspection. 

(3) Complete unit system.—The station plant is divided into a 
number of complete sections or units (Figs. 11 and 12) each of which 
may be operated independently, being provided with its own coal 
bunkers, economisers, chimney, feed pumps, and all auxiliary 
apparatus, practically the only junctions between the various 
sections being :—(a) The railway siding from which coal is taken 
to the various bunkers ; (/) the source of circulating water supply ; 
(c) the main electrical bus bars. Security of supply, the first 
essential of a satisfactory design, is better ensured by this arrange- 
ment, as a breakdown, whether serious or not, on any individual 
piece of apparatus cannot affect more than the particular unit with 
which the apparatus is connected. Economy of capital expendi- 
ture results from the fact that provision need not be made in the 
size of buildings, capacity of chimney, size of piping, or in any 
other way for future extensions; each section is complete in 
itself, and hence capital expenditure is not swelled by making 
provision for the future. 

Extensions of the station are much simplified, as it is a question 
merely of duplicating the existing plant and buildings, or of adopt- 





Fig. 13-HIGH-TENSION SWITCH BOARD 


be able to deal with its load with at least two units in reserve, one 





* Curves are given in the paper designed to show the relative 
importance of low capital cost and low annual—or works costs—on 
the total price of electrical energy. The curves given merely show hypo- 
thetical figures, interest and depreciation on capital being takenat 10 per 
cent. on the assumed capital expenditure, and the works costs shown are 
based on results obtained at the Newcastle-upon-Tyne Electric Supply 
Company’s older generating station at Neptune Bank. The works costs 


above the line added to the capital charges below the line give the total 
| cost of generating electricity in pence per unit. Though these are not 
actual figures, they illustrate the princip!e involved. 








ing any modification of generating machinery, either in size or 
type, rendered desirable by engineering progress, without inter- 
fering with existing arrangements or the symmetry of the original 
design. Figs. 11 and 12 illustrate this, and how the capacity of 
individual extension sections may be increased. 

(4) Bovlers.—The boiler-house of each section contains ten water- 
tube boilers of the Babeock marine type, each of 2000 horse-power 
capacity, which deliver steam to the turbines at 200 lb. pressure, 
superheated 150 deg. Fah. The advantages of the marine type of 


* This is equivalent to 15 1b. of steam per kilowatt-hour. 
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boiler are, firstly, the small space occupied ; and secondly, as the 
boiler is completely enclosed by steel plates, and not by brickwork, 
the fact that air leakage, which is so detrimental to the efficiency 
of boiler plant, is avoided. ; 

(5) Switch gear.—Where machines having a combined capacity of 
20,000 horse-power or more, as at Carville, may pour the whole of 
their output intoa fault or short circuit, the switchgear must be 
designed so as to disconnect any faulty circuit without damage or 
interference with the continuity of supply to the rest of the system. 
This object can only be attained by providing ample clearance 
between the various parts, and by complete sub-division. This is 
effected at Carville by separating each 6000 volt cable and individual 
switch, transformer, or other piece of apparatus, by substantial 
concrete partitions. The switchboard at Carville—Figs. 18 and 
19—consists of five galleries, each some 10ft. high, the bottom 
gallery being used for leading in cables, the second—level with 
the dynamo tloor—for the installation of the instrument transfor- 
mers, &c., the third for the main switches and the operation control 
board, and the fourth and fifth for bus bar compartments. The 
main switches used are of the oil type, the final break in the 
circuit being made under oil, and each is of sufficient capacity to 
safely open a circuit through which the whole capacity of the 
station is flowing. The switches, due to their size and weight, are 
operated by small electric motors controlled from a central control 
board, 

CONCLUSION. 

Sufficient information has beengiven of the system of power supply 
in operation on the north bank of the Tyne to show that a consider- 
able step has been taken towards what we venture to suggest is the 
ideal and most economical arrangement, namely, that by which all 
the electrical requirements of an industrial neighbourhood are 
supplied from one interconnected power transmission and distribu- 
tion system. 

Development of interconnected systems for power supply in the 
United Kingdom,—Although in Durham it is at present only in the 
immediate neighbourhood of the Tyne that electrical energy is sup- 
plied from the main system—through the County of Durham 
Electric Power Supply Company—there seems every probability 
that within a few years all the requirements for electric lighting, 
power, and traction of the large industrial area in the two counties 
of Northumberland and Durham—Fig. 20—will be snpplied from 
one interconnected system. Similar schemes are now being 
started in various parts of the country, but none is at present so 
far advanced as that on Tyneside. 

Such a development will place many problems, notably the rail- 
way electrification problem, in an entirely different light. The 
capital expenditure for electrically equipping a large works or a 
section of railway is greatly increased if, as is usually done in 
America and Germany, independent generating machinery be 
installed. In these countries interconnected systems for power 
supply over industrial areas have not been developed—tirstly, 
because these areas are, as a rule, too scattered to make 
wholesale supply over a wide area commercially possible ; and, 
secondly, because of the supposed engineering difficulties already 
referred to in the combined operation of traction systems (which 
involve momentary fluctuations of load amounting to several 
thousands of horse-power), with lighting and other systems 
requiring close regulation of voltage. The first objection does 
not, as a rule, apply in this country, where industrial centres 
are situated within a few miles of each other, and with regard 
to the second, although a considerable amount of development 
work to ensure a continuous and satisfactory supply has been 
necessary on particular apparatus, these difficulties may now be 
said to have been entirely overcome on Tyneside. 

Advantages of interconnected power supply systems.—If by an inter- 
connected system power can be obtained in large quantities and 
delivered where required at a price in the neighbourhood of #d.+ 
per Board of Trade unit, it is obvious that, looked at from the 
mere question of running costs, electrification is commercially a 
sound proposition, and also that the capital expenditure necessary 
is much reduced, being only that required for the equipment of the 
line itself and for the rolling stock. 

In cases where the electrification of a particular works or section 
of line has been decided upon it is evident that on economic 
grounds alone it is correct to combine the generation of power with 
that for the other requirements of the neighbourhood. Take the 
case of a power company having 20,000 or 30,000 horse-power of 
plant already installed when a railway in the neighbourhood decides 
to equip electrically. If the scheme is somewhat similar in size to 
that of the North-Eastern Railway on Tyneside it will require 
power up to a maximum of about 10,000 horse-power. In 
the one case all the power company has to do is to put 
down one additional unit of this capacity. If the railway com- 
pany decide to supply their own power on the other hand, they 
would probably put down three or four units each of 3000 or 4000 
horse-power. If, in addition to the extra amount of plant, we take 
into consideration the cost of land and the other standing charges 
incidental to the commencement of a new station, we find that the 
capital expenditure incurred by the railway company would be at 
least two or three times that incurred by the power company. 
Again, when it is remembered that the large units possible with 
the combined system would probably result in a decrease of run- 
ning costs of 25 to 30 per cent. the absurdity of an independent 
station is evident. On Tyneside these facts have been realised 
and acted upon by the various manufacturers and by the railway 
company, the only exception of any note in the district north of 
the Tyne being the Newcastle Corporation, which has preferred 
to erect a station for itself. 

Such a combined system would supply power where required to 
railway companies, manufacturers, private users and others, and 
would collect it from stations generating energy at the most 
economical places, taking advantage of any waste power available, 
such as that obtained from coke ovens or blast furnaces. +t 

We consider that the future of the electrical industry in this 
country is very closely connected witha properappreciation by railway 
companies and other probable power users, of the principles we have 
endeavoured to outline, namely, (a) that considerable saving both 
in capital and annual expenditure will eventually result to all 
power users if isolated installations are avoided, and the engineer- 
ing details be so arranged that power may be obtained from one 
interconnected system in any particular district, and (/) that such 
combinations for power supply are made possible by the unique 
position which this country occupies as regards the wholesale 
generation and distribution of electrical energy. 

The proved disadvantages of independent generating stations.—As the 
electrification of railways and other electrical schemes progress there 
will be plenty of advocates of separate stations and separate 
installations, but the correctness of the principles here laid down is 
beyond dispute, and their practicability has oo proved, When 
small tramway systems were first commenced similar arguments 
against the combination of lighting and tramway stations were 
used, These are now known and proved to be fallacious, and any 
attempt to revive them with regard to railways should be over- 
ruled, 

The posshilities of cheap power supply in the future.—The absence 
of water-power in this country is frequently lamented by those 
who have not realised the true principles of cheap power supply. 
The fact is referred to as being prejudicial both to the industry of the 
country and to the use of electricity in our towns, There is no 





* For further details see Electrician, July 15th, 1904. 

+ Such prices can only, of course, apply to large consumers using, 
say, five million units per annum, or more. 

} On the Tyne development in this direction has already commenced, 
and a subsidiary company which will feed into the main system is work- 
ing a large power station—designed by the authors—at Blaydon, where 
all the power is generated from waste heat and gas. The chief difficulty 
in such cases is not to generate the power but to deliver and sell it, and this 
can only be done by co-operating with a power company owning a large 
interconnected system. 





doubt as to the absence of the water-power, but a careful analysis 
of the principles underlying the ‘supply of cheap power proves 
that the greater part of this country, due, first, to the density of 
its population and industrial areas; secondly, to its cheap supply 
of coal; and, thirdly, to the nature of its industries and to the 
waste power which is naturally produced by them, could probably 
be supplied with electrical energy more cheaply than any other 
country in the world—if our commercial men and financiers will 
but realise the field that is open for electrical development, and if 
as much energy and enterprise is applied to such development as 
has been applied by them -to the commencement made on Tyne- 
side. If our large power users, railway companies, and manufac- 
turers will look at the matter in a comprehensive and broad-minded 
way, and if continued restriction be not placed upon the industry 
by municipalities and others to whom Parliament has granted 
monopolies—and who, perhaps, sometimes fail to realise that what 
is the best geographical sub-division for municipal purposes 
is not necessarily that which best lends itself to industrial 
development—rapid progress will, we venture to think, be made in 
the direction of the wholesale distribution of electrical energy at a 
low price, bringing with it numerous industrial and social advan- 
tages which it is, however, beyond the province of this paper to 
enumerate, 








JUNIOR INSTITUTION OF ENGINEERS. 


SUMMER MEETING IN GERMANY. 

THE proceedings of the summer meeting of the Institution of 
Junior Engineers opened on August 13th in the evening, at the 
Municipal Concert Hall at Dusseldorf, where the civic authorities 
welcomed the Institution. Associated in the ceremony as hosts 
were the Institution of German Ironfounders, the Lower Rhine 
District Association of German Engineers, and the Dusseldorf 
Institution of Architects and Engineers ; Mr Samuel Cutler, the 
Junior Engineers’ chairman ; Mr. F. R. Durham, Assoc. M. Inst. C.E. 
of Frankfort-on-Maine, acknowledged the compliment. 

The following day was spent in an inspection of the Dusseldorf 
Exhibition, under the guidance of Mr. Emile Hess, its engineering 
features, of course, receiving special attention. Next morning an 
early train was taken for Oberhausen, where are situated the great 
iron, steel and engineering works of the Gutehoffnungshutte. 
After being entertained at luncheon in the Works Club House, the 
members went to the Benrather Crane Works, The methods of 
testing the various parts, systems of erection and other details, 
were fully explained to the visitors. 

On leaving Dusseldorf the party made for Elberfeld, for the 
purpose of seeing the Langen Mono-rail Suspended Electric Rail- 
way. Under the guidance of the engineers a complete inspection 
of the line was made, including car-sheds, power-house—current is 
supplied from the municipal works—stations,&c. Inthe afternoon 
the members arrived at Hanover, where on the next day the first 
visit was to Messrs. Korting Brothers’ works, erected in the year 
1871, and now giving employment to 2500 hands. Some special 
experiments with Korting injectors, steam jet elevators, condensers, 
blowers, pulsators, &c., were carried out, and an interesting appli- 
cation of the spray nozzle was illustrated as it would be employed 
in cooling condenser water. Hospitable entertainment followed 
the visit, and the Hanover Engine Works were then inspected. 

They were founded in 1835, and have developed to suchan extent 
that about 2000 workmen are now employed. The members then 
made their way to the Westinghouse Brake Company’s works, the 
construction and operation of the brake being fully explained, 
with the aid of an experimental apparatus such as is installed at the 
London depét, King’s Cross, The Hanover Gasworks were then 
entered, so that the Paris electro turbine gas retort charging 
machine might be seen at work. The rapidity of its action was 
most striking, but as the machine has only just been introduced it 
is not possible to give definite results of its working at Hanover for 
any length of time. In carriages which were kindly provided by 
Herr L. Korting, the engineer of the works, and who, by the way, 
is President of the German Association of Gas and Water 
Engineers this year, the members then had a most enjoyable drive 
to Herrenhausen ; the fountain display—a notable feature of the 
beautiful grounds—was seen. 

Herr Korting also acted as cicerone tothe members on the follow- 
ing morning, when the Zoological Gardens, provincial museum and 
other places were visited. In the afternoon came the journey to 
Berlin, which was reached at about seven o’clock. 

Friday morning was occupied by a most interesting visit to the 
Berlin Electric Overhead and Underground Railway, and to the 
works of Messrs. Siemens and Halske. Assembling at the Pots- 
damer Platz Station of the railway, the party was met by the 
engineers, and taken by train to the terminus of the line, War- 
schauer Brucke. The car depdt and workshops were shown, and 
after proceeding by rail from Schleischer Thor to Mockern Brucke, 
the members walked over the bridge to the power station of the 
railway. The plant here consists of three Borsig engines of 
1200 horse-power maximum, and an engine of 1800 horse-power 
by the Gorlitzer Maschinenfabrik. The dynamos are directly 
coupled to the engines, and are shunt generators for 800 kilowatts 
at 750 volts, constructed by Siemens and Halske. After going 
through the junction triangle the party took train again to the 
terminus of the line, and at the Students’ Union Club, at Char- 
lottenburg were entertained at luncheon by Messrs, Siemens and 
Halske, their works being visited in the afternoon. 

The Institution’s summer dinner wa; successfully held in the 
evening at the Central Hotel, Berlin, the opportunity being taken 
for presenting to Mr. Durham a leather writing case, suitably 
inscribed in expression of the members’ appreciation of his valuable 
services as hon. secretary. On the following day the Mariendorff 
Gasworks of the Imperial Continental Gas Association were visited 
in the morning, and the Royal Technical High School, at Char- 
lottenburg, in the afternoon. 

On Monday afternoon, August 22nd, the party left Berlin for 
Leipsic, remaining there till Wednesday, when it went on to 
Frankfort-on-Maine. On the invitation, and under the guidance 
of Mr. W. H. Lindley, M. Inst. C.E., an English engineer who has 
achieved great distinction on the Continent, the water and elec- 
tricity works at Frankfort, and the sewage works at Hanau, all of 
which were designed and carried out by him, were inspected. 
fact which may not generally be known, which was elicited in the 
course of the visit, was that to Mr. Lindley is really due the intro- 
duction into Germany of the steam turbine of large power. 

An excursion to Homburg took place on Friday afternoon. The 
next day the members travelled by train from Frankfort to 
Biebrich, to join the Rhine express steamer for the trip to Bonn, 
and thence by train to Cologne, and so on to Flushing and England. 
It should be mentioned that two extra visits were paid, one at 
Berlin to Herr W. Pittler’s experimental works, and the other to 
Messrs, Pittler’s lathe works at Leipsic. 








RAILWAY SPEEDS IN AMERICA AND EUROPE. 


THERE are some controversies that will not down, and one of the 
most persistent of these is that relating to the relative speed of 
railroad travel here and in Europe. We have been in receipt 
lately of several letters asking us for an expression of opinion on 
the subject, and we therefore think it well to state, for the benefit 
of those who are interested in the question, that in respect of the 
number and speed of fast express trains, our railway service in this 
country simply cannot compare with that of France and England, 
says the Scientific American. We say this with the full knowledge 
that there are a few fast expresses that maintain a high average 
speed for long distances in this country—trains which, if the 
element of total distance be taken into account, as in the case of 
the Twentieth Century Limited, on the New York Central and 





Lake Shore lines, have no competitor in Europe. There is also a 
service of very fast trains running between Philadelphia and 
Atlantic City, during the summer months, which are scheduled to 
run at a higher speed than the fastest of what might be called 
short-distance expresses in other countries. But when it comes to 
a broad comparison of fast express service in France and England 
with that of the United States, we may as well confess to the 
uncomfortable fact that our service, taken as a whole and judged 
merely with regard to its speed, can scarcely be entitled to be 
called first class. After we have eliminated the Empire State 
Express, with its average speed of about 54-5 miles an hour 
between New York and Buffalo ; the Twentieth Century Limited, 
with its average speed of about 50 miles an hour from New York 
to Chicago ; and the service of a few fast trains from Philadelphia 
to Atlantic City, maintained during the summer months, we have 
mentioned all of the trains that can be presented in comparison 
with the remarkable service that is being run on regular schedule 
this year on the other side of the Atlantic. 

It was only a few years ago that the French railroads took the 
lead from England by putting into service several trains that ran 
at average speeds of from 55 to 60 miles an hour. At the present 
time there are in France thirty-five trains that are booked to run 
at speeds from start to stop of 55 miles an hourand upward. The 
fastest of these runs from Paris to Longeau, 79 miles, at 60°8 miles 
an hour ; another is timed to do the distance from Paris to Busigny, 
1124 miles, at 60°3 miles an hour; the next fastest run is the 
109 miles from Paris to Abbeville, at 60°2 miles an hour, and the 
fourth fastest train runs from Paris to St. Quentin, 95} miles, at 
60:1 miles per hour. Then follow seven trains with a timed speed 
of from 58 to 58°6 miles per hour; eleven trains at from 57°1 to 
57°8 miles per hour ; and ten that run at an average s of from 
55°0 to 56°5 miles an hour. These runs are made without a stop 
over distances that will average about 85 miles. 

During the past two years the English railroads have been build- 
ing more powerful engines, and the result is seen in a greatly 
accelerated train schedule. They have regained the lead in fast 
express aap bs utting in regular service a total of fifty-three 
daily trains scheduled to make a speed of 55 miles an hour and 
over from start to stop. The fastest run of these is over the 41} 
miles from Darlington to York at 61°7 miles an hour ; but the most 
meritorious are the runs from London to Bath, 1064 miles, at 50-4 
miles ; from London to Bristol, 1184 miles, at 59°2 miles ; two 
trains between London and Exeter, 193} miles, at 56-7 miles, and 
three at 55:3 miles an hour. These last-named trains are run on 
the Great Western Railway, on which a train carrying the 
American mails was recently run from Plymouth dock to London, 
a distance of 246} miles, at an average speed of 65°49 miles for the 
whole journey, the last 36 miles being covered at the rate of 79°17 
miles an hour. The fifty-three daily expresses that run in the 
British Isles include twenty-four trains with a schedule speed of 
55°1 to 55°8 miles an hcur ; thirteen trains with a speed of from 
56°2 to 56°9 miles an hour ; seven trains of from 57°0 to 57°8 miles 
an hour speed ; five trains of from 58°] to 58-9 miles an hour 
speed ; three of from 59°] to 59°4 miles, and one of 61°7 miles per 
hour schedule speed. The average distance of these runs, start 
to stop, is 101 miles, 

It must be understood that this comparison is made merely on 
the basis of the actual number of high-speed trains available to the 
travelling public. No account is taken of train weights. Com- 
pared with American train weights these European trains are light ; 
but so are the engines. Moreover, though the trains are lighter, 
their carrying capacity, owing to the lighter construction, is equal 
to that of our larger and heavier trains, so that the passenger is 
still the gainer. It would not pay to run so many trains at such 
high speeds in the United States, for the reason that our latest 
Pullmans weigh over 60 tons, or over 2 tons to the passenger, 
which, from an engineering point or view, is an absurd proportion. 
The only argument in their favour is that such heavy cars are 
safer in a collision ; but would it not be a saner policy to build our 
cars lighter, abolish collisions, and operate our railroads with the 
same care that enabled the English roads, in spite of their many 
fast trains, to operate their railroads, as they did the year before 
last, without killing a single passenger? Surely, says the Scientific 
American, this is a problem worth consideration. 








LAUNCHES AND TRIAL TRIPS. 


TrMpvs, steel screw steamer ; built by, Messrs. Craig, Taylor 
and Co.; to the order of, Messrs. W. R. Smith and W. H. Seager ; 
dimensions, 338ft., 48ft. by 24ft.; engines, triple-expansion, 24in., 
39in., 64in. by 42in., pressure 180 lb.; constructed by, North- 
Eastern Marine Engineering Company ; a speed of 12 knots was 
maintained over a 6-mile course ; trial trip, September 6th. 

Kratas, steel screw steamer; built by, Messrs, Wm. Gray and 
Co., Limited ; to the order of, Captain W. R. Lundgren, of 
Gothenberg ; dimensions, 351ft. 6in., 49ft. by 25ft. 3in.; to carry, 
cargo; engines, triple-expansion, 25}in., 40}in., 67in. by 45in., 
prmmiare 180 lb.; constructed by, Central Marine Engine Works of 
nuilders ; an average of 12 knots was maintained on a run to and 
from Sunderland ; trial trip, September 6th. 

IOLANTHE, steel screw steamer ; built by, Wm. Gray and Co., 
Limited, W. Hartlepool ; to the order of, the London Marine Steam- 
ship Company, Limited ; dimensions, 336ft., 49ft. by 24ft.; engines, 
triple-expansion, 24in., 34in., 64in, by 42in., pressure 180 Ib.; con- 
structed by, Central Marine Engine Works of builders; the 
average speed was 11} knots ; trial trip, September 8th. 

GRASMERE, steel screw steamer; built by, Blyth Shipbuilding 
Company, Limited ; to the order of, the Grasmere Steam Shipping 
Company, Limited ; dimensions, 186ft. by 26ft. 6in.; to carry, 
800 tons ona light draught ; engines, triple-expansion ; constructed 
by, Mr. G. T. Grey, South Shields ; launch, September 8th. 

Marapor, steamship ;] built by, Swan, Hunter and Wigham 
Richardson, Limited ; to the order of, Messrs, Thomas and James 
Harrison, of Liverpool ; dimensions, 350ft., 46ft. by 27ft. 6in.; to 
carry, 5200 tons dead-weight ; engines, triple-expansion, 2lin., 
35in., 58in. by 48in.; constructed by, the builders ; the trip passed 
off most successfully ; trial trip, September 9th. 

Kinaton, steel screw steamer ; built by, Irvine’s Shipbuilding 
and Dry Docks Company, Limited ; to the order of, i te: 
Holman ; dimensions, 342ft., 48ft. by 24ft.; engines, triple-expan- 
sion, 23}in., 39in., 64in. by 42in., pressure 180 lb.; constructed by, 
Messrs. Blair and Co., Limited ; launch, September 10th. 

FoucGate, steel screw steamer; built by, Swan, Hunter and 
Wigham Richardson, Limited ; to the order of, Mr. H. W. Dillon, 
Limited ; dimensions, 350ft., 47ft. by 27ft. 8in.; to carry, 5900 
tons dead-weight ; engines, triple expansion, 23}in., 39in., and 
66in. by 45in., pressure 180 lb.; constructed by, Wallsend Slipway 
and Engineering Company ; launch, September 10th. 

CayA Dominco, steamship; built by, Swan, 
Wigham Richardson, Limited; to the order of, Cuban 
Steamship Company, Limited; dimensions, 325ft., 43ft. by 
26ft. 10in.; engines, triple-expansion, 24in., 40in., 64in. by 42in., 

ressure 160 lb.; constructed by, North Eastern Marine Engineer- 
ing Company ; a speed of ie knots was attained ; trial trip, 
September 10th. 

CHISWICK, steel screw steamer ; built by, David and William 
Henderson and Co. Limited ; to the order of, Watts, Watts and 
Co,; dimensions, 331ft., 50ft. by 24ft. 6in.; engines, triple-expan- 
sion, 24in. 40in., 66in. by 45in., pressure 180 lb.; constructed 
by builders ; launch, September 12th. 

ADAMTON, single-deck screw steamer ; built by, Northumberland 
Shipbuilding Company, Limited ; to the order of, Messrs. John 
Cory and Sons, Limited, Cardiff ; dimensions, 305ft., 46ft. by 
21ft. 74in.; to carry, 4000 tons; engines, triple-expansion, 22in. 
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36in., 60in. by 39in., aoe 160 lb.; constructed by, Richardsons, 
Westgarth and Co., imited ; launch, September 12th. 

Len, steel screw steamer ; built by, Craig, Taylor and Co.; to 
the order of, Messrs. W. T. Symon is and Co., Cardiff ; dimen- 
sions, 316ft., 44ft. by 22ft. 6in.; engines, triple-expansion, 22in., 
36in., 58in. by 39in., pressure 160 lb.; constructed by, North- 
astern Marine Engineering Company ; launch, September 12th, 

OrreNSEN, steamship; built by, Swan, Hunter, and Wigham 
Richardson, Limited; to the order of, the Deutsch-Australische 
A.G., of Hamburg ; dimensions, 380ft. by 49}ft.; engines, four- 
crank quadruple type; constructed by, builders; launch, 
September 12th. 








NOTES FROM SOUTH AFRICA. 


(From our own Correspondent.) 
JOHANNESBURG, August 22nd. 

THERE has been a slight revival in trade this month, and a 
brighter feeling is undoubtedly growing. Business, nevertheless, 
is far from good, and there is still very keen competition, leading 
toa cutting of prices. A continuance of the present steady turn- 
over for the next few months will, however, lead to the re-establish- 
ment of confidence, and to a more robust condition of things 
yenerally. The chief topics of conversation and interest are the 
“Chinese” and the ‘‘Tube-mill.” Both are being watched very 
keenly,,and much depends on their performance, 

Regarding the Chinese labourers, a very satisfactory statement 
was delivered at the monthly general meeting of the Chamber of 
Mines on the 17th inst. Their health was good, their behaviour 
commendable, and their aptitude for the work they were imported 
to perform exceeding all reasonable expectations, The general 
manager of one mine that has received a large batch states that 
certainly the Chinese are going to prove far away superior to the 
native. 

The working of the tube mills still gives great satisfaction. At 
the New Goch G.M. Company on the 20th inst. the members of the 
Chemical, Metallurgical, and Mining Society were, by special 
invitation, able to inspect the installation which has now been at 
work for three months, On this property the mill is grinding con- 
centrates, and Mr. H. S. Denny, who is superintending the 
experiments, stated in the course of his explanatory and intro- 
ductory remarks, that handsome profits had been realised on the 
last month's working, compared with the results previously 
obtained by the disposal of the concentrates to a chemical works. 
He further stated that the mill had also shown its capability to deal 
with a more varied product than it was then engaged upon, and 
that it was their intention to do away with the costly machine 
“vanners” and to substitute ‘‘spitzlutte,” putting through the 
tube mill the whole of the milled product separated by the 
spitzlutte as not directly suitable for cyanide treatment. 

These results correspond with the excellent achievements by the 
Rand mines at the Glen Deep Gold Mining Company, and indicate 
a probable revolution in reduction methods. It is, indeed, quite 
possible that the gravitation stamp may “‘ pass,” and that a graded 
succession of rock-breakers may be found capable of doing all that 
is required as a preliminary to the tube mill grinding. Manufac- 
turers should chiefly interest themselves in endeavouring to supply a 
tube mill in which all the internal working parts are siliceous, as 
the wear on steel linings is not only very rapid, but the abraded 
metallic particles interfere more or less with the subsequent 
extraction proces?, 

The official mining statistics prepared by the Government 
Engineer's Office were published to-day for the month of July. 
The output of gold was declared as 306,016 oz., value £1,299,881 ; 
of silver, 33,538 oz., value £3641; of coal, 208,779 tons, value 
£77,429; and of diamonds, 85,330 carats, valued at £117,667. 
The total value of the mineral output was £1,498,618, as against 
£1,184,864 during June and £1,523,992 in May. In August, 1899, 
the total mineral output was valued at £1,523,992, so that there is 
considerable leeway yet to be picked up, especially when it is con- 
sidered that the diamond mining ‘ndeatey has practically been 
created since the war. The fire in the shaft of the Salisbury mine 
was partly accountable for the drop in the July gold yield, which 
was, in fact, 2328 oz. less than that of the month of June. Short- 
age of native labour is responsible for the remaining difference, 
and it will not be until the concluding months of this year that the 
full benefit of the Asiatic influx will be felt. 

It appears possible that one may have to write of the iron 
market in the Transvaal at a no very distant date. It is con- 
fidently stated that a big movement is on foot, under the auspices 
of some of the leading British ironmasters, to.engage in the big 
enterprise, and establish ironworks for the winning and working of 
the vast Highveld deposits, which have lately y So proved by 
analysis to be of suitable quality. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


EXcErTING in mining machinery there is not much to complain 
of in the =e demand for engineering work, but there has 
undoubtedly been a perceptible slackening lately in the oversea 
demand, whether colonial or foreign, for mining machinery. 
Electrical engineers in and around Birmingham, most of whom are 
still busy, are supported mainly by home orders for lighting and 
traction purposes. Among general engineers and ironfounders 
demand runs principally just now upon lighting and heating 
apparatus, There are a few good orders under execution in the 
district for light railway and tramway work. Drainage and water 
supply fittings are brisk. In the railway rolling stock branch, 
which is such an important item in the Birmingham engineering 
trades, business, happily, may be reported as fairly active, and 
also, which is much more significant, fairly profitable. There are 
large contracts under execution locally for India and South Africa, 
but trucks are momentarily in better request than passenger 
carriages, 

A pretty good demand is reported this week in wrought iron 
and steel tubes and fittings, both heavy and light, and intended 
for gas and water. Profits, however, are still unsatisfactory, 
notwithstanding the exceptional cheapness of raw materials ; 
indeed, not a few managements attribute the existing low con- 
tract prices directly to the unusual drop in iron and _ steel 
values. By the big tube firms the present exceptional cheap- 
ness of iron and steel is not welcomed. But there is another 
side to this question of profits—the subject of Scotch and foreign 
competition, [West of Scotland, German, and United States 
competition is responsible for a good deal in the present state of 
the Birmingham and district tube trade, including the Wednes- 
bury and Walsall and Wolverhampton houses, particularly as 
regards colonial and foreign orders, The subject is one which 
might be dealt with at greater length, but whether to the 
advantage of the trade as a whole is another matter. 

On ‘Change in Birmingham this—Thursday—afternoon, and 
yesterday in Wolverhampton, ironmasters presented a fairly 
healthy report, compared with what has sometimes been previously 
possible. It is true nothing at all grand can yet be spoken of 
prices, but there is a my ae Increase in demand, and habitués of 
Change are looking for further improvements both in trade and 
prices. It is not expected that any alteration will be very rapid, 
or to any great extent ; still, any revival in times like these creates 
“ppreciation, and is deservedly singled out for expressions of 
pleasure. Prices of raw iron have now firmed considerably, and 
during the next few weeks, sellers, rather than buyers, will dictate 
terms, Contracts have been placed ahead by consumers of imported 








and native pig iron, foundry as well as forge sorts being concerned, 
and now makers are, for the moment at any rate, pretty much 
independent of the fluctuations of the market. It is remarkable 
how quickly blast furnace owners in this district respond to any 
acceleration of demand, Messrs, Isaac Bradley and Sons, one of 
the principal firms in the South Staffordshire pig iron trade, are 
this week blowing in another furnace. This will leave the firm 
with a plant of four furnaces blowing. From this and other 
indications of the market, it is pretty certain that current stocks 
in makers’ yards are not of any considerable extent. Owners never 
put in additional plant if stocks are at allheavy. Prices of pig iron 
are this week well to the fore, Staffordshire cinder sorts being 43s. 
to 44s,; part-mines, 45s. to 47s. 6d.; and all-mines, 60s. to 65s. for 
ordinary qualities. Imported pigs are quoted :—Northamptons, 
41s, to 423,; and Derbyshires, ads. 6d. to 45s. 

Demand this afternoon for manufactured iron was satisfactory in 
those branches in which movement has recently been noticeable, 
and the only things which vexed were prices. Unmarked bars of 
second and third-class qualities, and hoops and sheets, were the 
departments in which activity was in any way observabie, but even 
here values were still disappoining. Cold rolled sheets are in steady 
saleat£10 perton. Bestcharcoal sheets for electrical work are quoted 
£16 to £18 per ton. Stamping sheets are slow at £9 5s., though 
agents of Welsh makers are asking 2s, 6d. per tonadvance. Sheets, 
singles, for galvanising and ordinary purposes, have changed hands 
this week at £6 10s., to £6 12s, 6d., doubles at £6 12s. 6d. to 
£6 15s., and trebles at £7 5s. to £7 7s. 6d. Galvanised iron- 
masters are gratified at the continued excellent demand from 
India, the Argentine, Australia, and New Zealand. Last month 
these four markets combined took 13,700 tons of this material. 
South African trade is unrelieved, with only 2800 tons to its credit. 
lronmasters engaged in the unmarked bar trade, and who have 
sold well into next quarter, quote firmer prices at £6 to £6 5s., 
but buyers who can pay promptly will not give these rates, and 
demand to have their contracts entered at £5 15s. to £6. North 
Staffordshire bars are £6 5s. to £6 10s., and angles £6 to £6 5s. 
The business in marked iron is a standard quantity, and the Earl 
of Dudley’s brand of bars is still quoted £8 12s. 6d. 

Steel sells well, alike heavy sections, such as plates and large 
rounds for engineering and bridge building purposes, and light 
descriptions, the product of the smaller mills. Complaint, however, 
keeps severe on the score of prices. The output of finished steel 
is increasing more rapidly at date than the home supply of the 
raw material. This condition is making some consumers desire a 
return of German billets and bars for rolling down into sheets. 
At the moment, neither German nor American billets, nor sheet 
bars are obtainable, owing to the improved demand in each of these 
countries at home. Though troublesome at first, in respect of 
deliveries, the German steel makers have for some time past 
learned the secret of ‘steady deliveries to British consumers, in 
accordance with specifications. Owing to the German makers’ 
books being largely filled up, British producers of raw 
and partially manufactured steel have the market practically 
in their own hands. All the contracts for this material 
are being secured by Welsh and North of England makers, 
whose order sheets, it is understood here, show better results 
at date than has been the case for a long time. Apparently, 
indeed, some of them have sold more than they can conveniently 
deliver. There are complaints by Staffordshire consumers of 
material of irregular and short consignments from these works. 
The result is considerable inconvenience to Staffordshire, and some 
loss. Possibly when British makers have got fully into the swing 
again this shortness of prompt supply will be remedied ; finished 
steel masters in this district heartily hope that it will be. Prices 
of imported billets are slightly easier, but the policy of the 
Germans is now to sell in bulk to brokers rather than in retail lots 
to the order of actual consuming firms, as was the case some time 
ago. Prices stand at:—Bessemer billets, £4 5s. to £4 7s. 6d.; 
Siemens billets, £4 10s. to £4 15s.; mild bars, £6 to £6 5s.; girder 
plates, £5 17s. 6d. to £6; boiler plates, £6 15s, to £7 5s.; girders, 
£5 15s, to £6 5s.; and angles, £5 5s. to £5 10s, 








NOTES FROM LANCASHIRE. 


(From our own Correspondents.) 

Munchester.—Since our last report it cannot be said that there 
has been much improvement to record in trade in the Manchester 
district, Interest to a great extent has centred in the pig iron 
department, and our correspondent has been placed in a position 
to judge to some degree of the future movement in this direction. 
Paradoxical as it may seem, there was a better feeling on Change 
on Tuesday, but notwithstanding this, prices were somewhat lower 
as compared with a week ago. No doubt this is due to speculation 
in warrants, and may be only a passing shadow, seeing that makers 
in this district maintain a fairly firm front. Advices have also 
been received showing that there is little competition to 
be expected from Canada and America. In the first place 
the margin between American and English pig iron is exceed- 
ingly small, and it is noteworthy that in this district the 
demand has overtaken production. American pig iron, there- 
fore, may be regarded almost as a negligible quantity in this 
direction during the coming season. Added to this, there is 
certainly a greater consumption in local foundries, which will 
undoubtedly lead to an improved position in this department. 

Middlesbrough warrants on Tuesday showed a reduction of about 
3d., as compared with prices of the Friday previous, but it has 
since shown a tendency to recover by Id. to 2d. Scotch iron also 
ruled lower in sympathy, but Lancashire and other makes were on 
about the same level as in the previous week. 

Quotations are for Lancashire foundry No. 3, 51s. ; Iincolnshire 
No. 3, 46s. 6d. to 47s.; Derbyshire No. 3, 52s. to 53s. 3d.; Middles- 
brough, open brands, 51s. 3d. to 52s, 3d., with named brands 6d. 
to ls. more. Scotch: Gartsherrie, 54s. to 54s. 3d.; Glengarnock, 
52s. 3d. to 52s. 6d.; Eglinton, 51s. 9d. to 52s., delivered Man- 
chester ; ditto, Gartsherrie, 51s. 9d.; Glengarnock, 50s. to 50s. 3d.; 
and Eglinton 49s, 6d. to 49s. 9d. delivered Morecambe ; hematite, 
61s. to 62s, 6d.; forge iron: Lancashire, 48s, 9d.; Lincolnshire, 
45s., equal to delivery Warrington ; Derbyshire, 47s. 6d. delivered 
Manchester. Finished iron again shows little change, but prices 
are well maintained. Bars are quoted £6 5s. to £6 7s. 6d.; rivet 
iron, £6 8s, 9d. to £9; angle iron, £7 10s. to £7 12s. 6d.; boiler- 
plates, £6 17s. 6d.; ship-plates, common, £6 to £6 5s.; sheets, 
£7 7s. 6d. to £7 10s.; hoops, £6 17s. 6d. to £7 2s. 6d. ; rolled wire, 
£6 10s.; English billets, £4 10s. to £4 12s, 6d. delivered Man- 
chester ; foreign billets, £3 17s. 6d. to £4 c.i.f. Manchester. © 

In the engineering department there was little information to 
be had. Reports were of a very conflicting character, and 
although in some instances there was a fair amount of employment 
the outlook is not quite so promising as could be desired. A fair 
number of orders are reported as having been booked for loco- 
motive tubes, and this class remains fairly firm. Metals generally, 
although steady, were on the easy side. 

In coal there is little improvement to be noted. The holidays 
are practically over in the Lancashire district, and with the 
decreased production, owing to short time at most of the collieries, 
the demand for engine slack is good. Forge and manufacturing 
coal, however, is rather dull, house coal steady. 

We hear little of labour troubles, and it is said that the reduc- 
tion under the Lord James decision is not being generally 
enforced. Revised lists, it is thought, may be issued about the 
end Ng the month, but meantime quotations are unchanged on last 
week, 

Best house coal, 13s, to 14s.; seconds, 11s to 12s, 6d.; and common, 
9s. to 10s. 6d. Best engine slack, 6s. to 7s.; medium, 5s. to 5s. 6d.; 
and common, 4s, to 4s. 6d. Steam and forge coal, 8s. 3d. to 8s. 6d. 
best ; and 7s. to 7s, 9d. common at the pits, 

Barrow.—The demand for hematite pig iron remains very 
quiet, and there are no indications of improvement on any hand. 


_| 49,707 tons in August of last year. 








The best news of the week, however, is the fact that the Millom 
and Askam Company has blown in another furnace. For some time 

ast this company has had only one furnace in blast out of ten. 

he trade doing for forward delivery is practically non-existent, 
and the prompt orders received represent much smaller parcels of 
metal than are usually bought and sold. The output of the 
district is represented a the make of 23 furnaces in comparison 
with 34 in the corresponding week of last year. Prices remain at 
53s. 6d. for mixed Bessemer numbers net f.o.b., and warrant iron 
is at 52s. 6d., net cash sellers; no buyers. Warrant stocks remain 
at the low figure of last week, 13,830 tons, and makers’ stocks are 
as high as 65,000 tons, Forge and foundry iron represents only a 
very smal! business. 

Iron ore is quiet, and local mines are not worked at above half 
their yielding capacity. Prices are steady at 8s. 6d. per ton net at 
mines. A rumour has been put in circulation during the week 
that the Electric Ore Finder Company, Limited, has been success- 
ful in discovering a new deposit of ore in the Park royalty of the 
Barrow Steel Company, amounting to at least two million tons, 
but this is officially contradicted. The company is boring, and is 
now passing through ore-bearing measures, but no deposit of metal 
has yet been pron 

The steel trade is very quiet. Only a small trade is being done 
in steel rails, and it is not likely that even the half time which is 
being worked at present will be maintained, as the British, German, 
Belgian and American manufacturers are competing keenly for 
the business on offer. The result of this is a general lowering of 
prices. Heavy rails are at £4 to £4 5s. per ton. Ship plates are 
quiet, and shipbuilding material generally is in slow demand, and 
the trade usually done locally with the Mersey, Belfast, and the 
Clyde, has shrunk into a very small thing indeed. There will be no 
revival in open-hearth steel till more business is doing in shipbuild- 
ing. The demand for billets and hoops is fairly good, and chilled 
iron castings are in demand, but general merchant steel is depressed. 

Shipbuilders are negotiating for new orders, but very few, 
Admiralty or otherwise, are in the market. This week the Indian 
troopship Dufferin was launched at Barrow. She is the largest 
troopship ever built, and was designed by Sir Edward Reed. 

Shipping is quiet at West Coast ports. Last week’s exports 
amounted to 15,279 tons, of which 4557 tons were iron, and 10,722 
tons steel, in contrast with 23,732 in the corresponding week of 
last year, a decrease of 8453 tons. The aggregate shipments for 
the year to date are 525,625 tons, in contrast with 656,841 tons for 
the corresponding period of last year, a decrease of 131,216 tons, 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


SrEAM coal is the only branch of the coal trade that can be said 
to be in a satisfactory condition. Heavy shipments continue to be 
sent to the Baltic ports, the requirements of North Russia 
making that market the principal customer for Yorkshire coal last 
month. Sweden took second place. The home railway com- 
panies receive good supplies on contract account, and no weakness 
in values is, therefore, apparent in steam qualities. Prices vary 
from 8s. 3d. per ton on shipping contracts to 8s, 6d. and 8s. 9d. 
per ton for railway companies. In house coal the sharp autumnal 
touch at mornings and nights is perceptibly affecting, though to 
no great extent as yet, the orders given out on local account. 
Quotations remain very much as before, Barnsley house fetching 
from 9s. 6d. to 10s. per ton at the pits, with a slightly weakening 
tendency. That, however, is not likely to continue long, as 
October always brings a stiffening of rates. Best Silkstones, in 
which there is not much business done, remains firm at old prices. 
More gas coal is being called for, as is usual at this season of the 
year. Slack and smudge are in very poor request generally ; the 
pits, even the best of them, are not averaging more than three or 
four days’ work per week. 

A slight decrease is reported in the weight of Derbyshire coal 
taken to Hull last month—308,752 tons, as compared with 320,640 
tons in August of last year. The figures of exports, however, 
exhibit a fair business—189,052 tons, against 156,493 tons in 
August. As has been stated, North Russia was the principal pur- 
chaser last month, with a total of 54,114 tons, as compared with 
Sweden took 44,653 tons, 
against 5211 tons a year ago; Germany, 19,899 tons, against 
16,520 tons; Denmark, 13,043 tons, against 3925 tons; and 
Holland, 13,456 tons, against 6032 tons. 

In the iron market the conditions are still unsatisfactory. The 
North Lincolnshire Iron Company has blown in another furnace, 
but there is no improvement to report generally. Pig iron for 
home consumption is in very restricted demand, the chief call 
being for foundry qualities. From Frodingham it is reported that 
the call for ironstone for smelting in the Leeds district is rather 
better; pig iron stocks, however, are rather increasing than 
diminishing. Quotations have not altered, and there are no signs 
at present of values getting firmer. Makers of finished iron are 
much slacker than they were, 

The foreign trade in cutlery, and generally in the iron and steel 
manufactures, is much weaker. During August the value of the 
cutlery business done with foreign and colonial markets amounted 
to £F5,450, as compared with £64,365 for August of 1903. The 

reatest decrease is shown in British South Africa, where the 
usiness has shrunk from £10,163 to £4529. The United States 
demand has decreased from £9113 to £5069, and Canada from 
£5197 to £3622. The best business in the market has been done 
with the South American markets. In hardware, hollow-ware, &c., 
foreign and colonial markets took last month a value of £164,381, 
against £152,400 for the corresponding month of last year. Here, 
again, principal decreases are shown by the United States from 
£3689 to £2842, and British South Africa from £28,854 to £15,544. 
On the other hand, British East Indies advanced from £18,719 to 
£28,369 ; the Argentine Republic from £3684 to £8283 ; France 
from £3936 to £6106; Brazil from £3281 to £8788; Chili from 
£1557 to £3383; and Australia from £13,587 to £16,216. In 
implements and tools the value of the foreign trade last month 
was £39,737, against £50,937 for the corresponding month of last 
year, 
: It is proposed to carry out a new sewage scheme in Sheffield, 
which, although the initial expenditure is £270,000, is expected to 
cost at least £100,000 more. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 

THE general condition of business in the iron, steel, and allied 
industries of this district cannot be described as satisfactory, and 
those manufacturers feel the depression most keenly who have to 
rely upon shipbuilding for work. There can be no doubt that 
work is becoming much slacker at the shipyards, and that the 
coming winter will be the severest which has been experienced for 
many years. The prospects, indeed, are the reverse of encourag- 
ing. There are many building berths empty in this district, but 
that is to be expected when the shipping trade is so bad. There 
is no inducement for shipowners to order new steamers, except 
that they can get them built very cheaply; in fact, almost as 
cheaply as at any time on record, for new steamers can 
be readily bought at £5 10s. per ton, and some orders have 
been placed at less than that, but, as a rule, shipowners 
are not prepared to give more than £5 5s. This district, which 
builds so large a proportion of tramp steamers, suffers more from 
the depression than other districts. The low freights make it 
extremely difficult to run such steamers at a profit. In some 
cases freights, however, are a little better than they were, but 
before long the closing of the Baltic trade will have to be taken 
into account, and then it will hardly be possible to keep them up, 
for there will be so many more steamers offering for other trades, 
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The number of laid-up vessels is very considerable, and it may be 
expected that they will be added to when the Baltic closes. In 
such circumstances shipowners do not know what to do with new 
vessels if they did order them, and thus it is only occasionally that 
one hears of a contract being taken by a shipbuilding firm. 

This being the condition of affairs, the North-East Coast 
Employers’ Federation are not likely to withdraw their demand 
for a reduction of the wages of engineers of 2s. per week on time 
rates and 5 per cent. off piece rates, though the men’s representa- 
tives have decided to resist the claim—in fact, they have demanded 
the withdrawal of the claim. There can be no doubt that. trade 
has fallen off since the spring, when the claim was first made, and 
prospects of its improving are not encouraging. Among the 
orders for new steamers just given out is one for a steam yacht for 
Sir George Newnes. This will be built by Messrs. Swan, Hunter 
and Wigham Richardsou on the Tyne. Messrs. James Laing and 
Sons, Sunderland, have contracted for a high-speed passenger 
vessel for Messrs. Huddart, Parker and Co.’s Australian service. It 
is reported that the yard of Messrs. Thos, Turnbull and Sons, at 
Whitby, is to be dismantled, and Whitby will then be no longer a 
shipbuilding centre. In the days of wooden vessels Whitby was one 
of the most important shipbuilding ports in this country, but it is 
under great disadvantages now when only steel steamersare wanted. 
The facilities at the yards on the Tyne, Wear, and Tees are so 
much greater, and, besides, there is the drawback that Messrs. 
Turnbull’s yard is above the bridge, and this admitted of only 
comparatively small vessels being constructed. 

The deliveries of pig iron to the Continent continue most dis- 
appointing, owing to the drought, but they must be very brisk 
when the rivers and canals are in a condition to accommodate the 
traffic, as a large quantity of iron is awaiting delivery to works in 
Germany. The period for shipments must be short, however, 
because the advent of winter will interfere with deliveries by 
water as greatly as the drought of the last three months. Ship- 
ments to Scotland are fairly good this month. The total shipments 
of pig iron from the Cleveland district this month have only reached 
38,135 tons up to 14th, ascompared with 46,800 tons last month, 
and 44,600 tons in September, 1903, to 14th. There is some improve- 
ment this month in the June and July exports. The stock of 
Cleveland pig iron in Connal’s public warrant stores on 14th was 
8,628 tons, an increase of 2052 tons this month. 

The market for Cleveland pig iron has been somewhat weakened 
this week, and after all with very little reason, by the blowing in 
of a furnace by Messrs. Walker, Maynard and Co., at the Redcar 
Ironworks. This furnace was stopped several months ago for 
re-lining, and the firm have now three furnaces in operation out of 
four built at the Redcar Ironworks, and two at the Coatham Iron- 
works. But as a matter of fact, changes at other works have con- 
siderably more than counterbalanced the increase of make at the 
Redcar works. In the first place, Messrs. Dorman, Long and Co. 
have restarted the Clarence Steel Works, and this, will take 
off the open market a large quantity of Clarence pig iron. Messrs. 
Bell Brothers have had to find customers elsewhere for a consider- 
able tonnage of iron during the stoppage of the steel works. Then 
a furnace has been damped down at the Skinningrove Ironworks, 
and Messrs. Bolckow, Vaughan and Co. have changed a furnace 
from Cleveland to basic iron, besides which they will shortly blow 
a furnace out altogether. The production of Cleveland pig iron 
is not as great as it was in the early part of the quarter, nor will 
it be when the Cargo Fleet Iron Company start the first of their 
two new furnaces. That furnace should have been in operation a 
fortnight ago, but two explosions in the furnace occurred, which 
have necessitated certain alterations and repairs. The furnace, 
however, will be at work within the next ten days it is expected. 
The dispute at Skinningrove Ironworks has been settled, the men 
having withdrawn their notices on Tuesday, and now there is no 
fear of the works being stopped. Work is to be found at the other 
three furnaces for the men who were employed at the furnace which 
has been damped down. 

The price of Cleveland warrants has not touched as high a 
figure this week as was attained on Friday last week, 43s. 5d cash 
sellers, and it has been under 43s., for there were sellers at 
42s, 114d. cash on Tuesday, but since then some of the loss has 
been regained, and at the close on Wednesday buyers would ey 
43s. 2d. cash, and there were sellers at a halfpenny more. The 
regular price for No. 3 Cleveland G.M.B. pig iron has been 43s. for 
early f.o.b. delivery, and at that figure a fair amount of business 
has been done, but the figure is 3d. less than sellers could get last 
Friday. No. 1 has been sold at 45s., and No. 4 foundry at 42s, 9d. 
The prices of the lower qualities have been unaffected by the 
weakness of the higher, and No. 4 forge remains at 41s. 9d., 
mottled at 40s. 9d., and white at 40s. 6d. per ton. 

The hematite iron trade continues very unsatisfactory, and a 
lower range of prices again has to be reported, makers taking 6d. 
per ton less than was reported last week. Thus mixed numbers 
have been realising 49s. 6d. per ton this week, but this low price 
appears to have brought out some of the buyers, for on Wednesday 
some fair orders were placed. It is, however, difficult to see 
how the producers are to cover cost of production with such a 
figure when no concessions in prices of materials are to be 
obtained. Rubio ore is kept firmly at 14s. 6d. per ton c.i.f. Tees, 
and the average price of coke is l4s. 3d. per ton delivered at 
Middlesbrough furnaces ; coke is not relatively dearer than ordinary 
Cleveland pig iron, but it is certainly dearer than hematite iron ; 
but the makers of the latter, instead of securing 10s. per ton more 
for their mixed numbers than is paid for No. 3 Cleveland pig, can 
only get 63. 6d. more, and therein lies the difficulty. 

The demand for manufactured iron and steel is quiet, and prices 
have not been altered this week. A reduction in the quotation for 
angles was made in this district a week or two ago, and this was 
not to the liking of the Scotch producers, who have had to reduce 
their price also, This has led to the revival of an old rumour— 
which has been heard more than once or twice before—that negotia- 
tions were afoot between the Scotch and North of England with a 
view of forming a combination to regulate prices of steel. The 
wish here is apparently father to the thought, and Scotch firms 
would, no doubt, like to see such an organisation established. 
Manufacturers in this district are not so ready to tie their hands. 
It is satisfactory to learn than Messrs. Dorman, Long and Co. have 
restarted the Clarence Steel Works, Middlesbrough, which were laid 
off in July in order that a number of alterations in the plant might 
be carried out. Messrs. Bolckow, Vaughan and Co. have secured 
an order for 8000 tons of 60 Ib. steel rails for the West Australian 
railways. The competition for the contract has been very keen with 
continental and American producers. 

Mr.’¥, Windsor-Richards, who has for several years been con- 
nected with the Eston Steel Works, has been appointed assistant 
general manager of Boleckow, Vaughan and Co., Limited. He is 
the youngest son of Mr. E. Windsor-Richards, who from 1876 
to 1886 was general manager of the company, and is now chairman 
of the directors, 

The directors of Palmer's Shipbuilding and Iron Company, in 
their thirty-ninth annual report, state that the profits for the 

ear ended June 30th last were £63,208 18s. ld. The dividend on 
th ordinary and preference shares is at the rate of 5 per cent. 
per annum, of which 24 per cent. has been paid as interim 
dividend. It is remarked that the depression in the shipbuilding 
trade of the country has been accentuated during the past year, 
and there has been a continued fall in the prices of the company’s 
various productions ; but, notwithstanding this and the restric- 
tion of trade caused by the uncertainty of the political situation 
at home and the war abroad, a profit was made in every depart- 
ment. The company has completed and delivered to the 
Admiralty four torpedo-boat destroyers, and it has now an 
order for four additional destroyers and the third-class cruiser 
Sapphire. It has effected extensive repairs to H.M. battle- 
ship Goliath. 

Sir W. G. Armstrong, Whitworth and Co. a few days ago 
launched the Adventure, the latest type of war vessel—a type 
which has proved of great use in the war in the Far East. To 





this type the name “‘scout” has been given, and they are guaran- 
teed to maintain a speed of 25 knots on an eight hours’ trial, and 
carry a coal supply sufficient for a radius of action of not less than 
3000 hours at a speed of 10 knots. The company has another in 
hand, and both are for the British Admiralty. The twin-screw 
propelling machinery will be by Messrs. Hawthorn, Leslie and 
Co., and will be capable of developing 16,000 indicated horse-power. 

Business in the coal trade is falling off, and undoubtedly the 
steam coal branch is suffering from depression at a time of the 
year when something different is looked for. The autumn demand 
so far has been unsatisfactory, and no more than 9s, 9d. per ton 
can be secured for best, 8s. 6d. for seconds, and 3s, 74d. for 
smalls, Gas coal prices are maintained at 8s. 3d. for best and 
7s. 9d. for seconds, and there is not much free coal that can be 
offered. Shipments of steam coal are poor, but there are good 
exports of gas. Coke is in fair request, and prices are maintained, 
especially for furnace coke, 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THERE has been a quieter feeling in the pig iron market this 
week. The upward movement which recently occurred in prices 
of warrants appears to have been almost entirely speculative ; and 
now that the operations causing the advance have practically 
ceased, there is naturally some relapse in prices. 

Business has been done in Cleveland warrants from 43s, 3d. to 
423, 11d. cash, and 43s. 4d. to 43s, 1d. one month. Scotch warrants 
are quoted 50s. 3d., and Cumberland hematite 52s. 3d. per ton. 

Some classes of Scotch iron have been more in demand, on account 
of the prices being unusually favourable in comparison with North 
of England brands. There is, however, much room for improve- 
ment, and it is generally understood that Scotch makers have 
recently been adding considerably to their private stocks, 

An additional furnace has been lighted to produce hematite 
pig iron, and there are now 42 making hematite, 37 ordinary, and 
six basic iron, the total of 85 thus in operation in Scotland com- 
paring with 84 at this time last year. 

There has been no change for some time in the stock of pig 
iron in Glasgow warrant stores, which amounts to 9554 tons. The 
quantity held at the beginning of the year was 9290 tons, and at 
this time last year the stock amounted to 12,648 tons. The 
remarkably small variation in the stock is a proof of the great 
contraction in the warrant business, and also shows that the 
makers have, to a very large extent, control of the business, Of 
course, if makers’ stocks went on to increase, the time would come 
when they would be glad to sell in the open market, and this 
would lead to an increase in the stock in the warrant stores, and 
also to an expansion in speculative business, 

The shipments of pig iron from Scottish 
amounted to 4570 tons, compared with 5911 in the corresponding 
week of last year. There was despatched to the United States 
30 tons ; Canada, 100; South America, 5; India, 85; Australia, 
646 ; France, 26; Italy, 575; Germany, 15; Russia, 46 ; Holland, 
25; China and Japan, 100; other countries, 290; the coastwise 
shipments being 2627 tons, against 2781 tons in the corresponding 
week of 1903. 

Prices of Scotch makers’ pig iron have been fairly steady. 
G.M.B., f.o.b. at Glasgow, No. 1, is quoted 52s.; No. 3, 48s.; 
Carnbroe, No. 1, 52s. 6d.; No. 3, 49s.; Clyde, No. 1, 56s.; No. 3, 
50s.; Gartsherrie, No. 1, 56s. 6d.; No. 3, 50s. 6d.; Summerlee, 
No. 1, 57s. 6d.; No. 3, 50s. 6d.; Langloan, No. 1, 65s.; No. 3, 54s.; 
Coltness, No. 1, 64s.; No. 3, 54s.; Glengarnock at Ardrossan, No, 1, 
57s.; No. 3, 50s.; Eglinton at Ardrossan or Troon, No. 1, 50s. 6d.; 
No. 3, 48s. 6d.; Dalmellington at Ayr, No. 1, 50s. 6d.; No. 3, 
47s. 6d.; Shotts at Leith, No. 1, 58s.; No. 3, 51s.; Carron at 
Grangemouth, No. 1, 57s. 6d.; No. 3, 51s. 6d. per ton. 

Scotch hematite pig iron is in fair demand at the recent reduc- 
tion in prices, merchants quoting 55s. per ton for delivery at the 
West of Scotland steel works. 

The arrivals of Cleveland pig iron at Grangemouth in the past 
week reached 11,685 tons, compared with 12,901 in the correspond- 
ing week, showing a decrease of 1216 tons. The total imports 
since the beginning of the year are 347,440 tons, being 54,642 tons 
less than in the corresponding period of last year. 

In the finished iron trade a quiet business is being done. Orders 
come to hand slowly, but there is a fair amount of work in course 
of execution. 

The steel makers appear, on the whole, to be moderately well 
employed. They are, however, subject to keen competition and 
cutting of prices. This latter has been felt so much of late that 
the matter was under special consideration at a meeting held in 
Glasgow this week. It was stated that some North of England makers 
were underselling steel angles, and with the object of meeting this 
competition it was agreed temporarily to reduce prices from £5 5s, 
to £5 2s, 6d. It is reported that in order to prevent this under- 
selling negotiations are in progress for a en canbe of English 
and Scotch steel makers. Steel bars are reported steady, and 
there is a brisk demand for plates, the values of which are main- 
tained. 

A number of fresh shipbuilding and engineering orders are 
announced. Messrs. William Hamilton and Co., of Port Glasgow, 
have contracted to build a steamer of 7000 tons carrying capacity. 
A commencement has been made with a new engineering works at 
Troon for the Ailsa Shipbuilding Company. 

The coal trade has been fairly active this week, although the ship- 
ments are considerably behind those of the preceding week. The 
aggregate clearances at the Scottish ports reached 254,704 tons, 
against 264,020 tons in the preceding week, and 222,785 tons in the 
corresponding week of last year. Main coal is quoted f.o.b. at 
Glasgow 7s. to 7s. 6d.; splint, 8s. to 8s. 3d.; steam, 8s. 3d. to 8s. 6d.; 
and ell, 8s. 3d. to 8s. 9d. per ton. 


rts in the past week 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


THE comment in the editorial columns of THE ENGINEER last 
week upon the Boyd Dawkins correspondence of the Times, rela- 
tive to the exhaustion of Welsh steam coal, is quite endorsed by 
authorities in Wales, though ey 4 rather question the remark that 
the world could get on without Welsh coal. This is, of course, the 
broad and philosophic view ; but authorities more locally 
environed contend, with the late Richard Fothergill, that there is 
no coal in the earth to equal the four-foot seam. That is one 
opinion, still firmly held, but Iam afraid to state what is thought 
of the remaining ‘‘life” of that seam. However, the contention in 
this column has long been that the finer qualities of bituminous 
are the nearest exhaustion ; the steam series come next; but the 
vast tracts of anthracite, extending from the Swansea district to 
St. Bride’s Bay, put the idea of exhaustion into the classification 
of absurdities. Anthracite, state trustworthy experts, will be the 
steam coal of the future, when mechanical appliances are advanced 
for more speedy ignition, and by the time the anthracite resources 
are getting low science will have developed a substitute. 

In coal circles, Cardiff, itis fully expected that Russian purchases 
of coal, best and seconds, will be about 30),000 tons. Cardiff has 
benefited to the extent of nearly two million tons since the war 
broke out. This week several large steamers left, presumably on 
Russian account. One of these, the German steamer Hans Menzell, 
3500 tons, for Madeira; the St. Bede for Shanghai, 5300; the 
Waddan, for Shanghai, 5600, and the Loch Tay for Colombo with 
6800 tons. Two went to Cronstadt with 2000 and 1350 tons; a 
German steamer for Cronstadt with 4050 tons, and the Voschau for 
Hong Kong with 4300 tons. It appears to be the policy to clear 
vessels for neutral, French, Mediterranean, Red Sea, and North- 
West African ports. Shipment on Russian account to Cronstadt, 
as well as to Atlantic Eastern ports, is large. 

A Cardiff shipper, touching on prices, states that a good deal 
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has been sold at 18s, to 19s, double screened, and seconds down to 
18s. to 13s, 6d. ; quantities of lower quality coals have been sold of 
late to bunk the cruisers in Atlantic, Mediterranean, and Indian 
seas, 

Roughly estimated, states an authority, the two milllions of coal 
sold since the war broke out averaged 16s.; so that Wales has 
benefited to the extent of 14 millions sterling ; if to this be added 
the sum spent by transports which have come to Cardiff for coal 
then Wales has benefited to the extent of three millions sterling, 
80 per cent of which have gone to the collier and railway men, &e. 
The Cape Government contract of 155,000 tons has gone to Houlder 
Brothers, who secured the previous contract. The coal is to be 
‘Ocean Merthyr,” the c.i.f. prices at Cape, 26s, 6d.; at Port 
Elizabeth, 26s. 10d.; and at Kast London, 28s, Current prices 
Cardiff, 14s.; freight, 11s. 6d. , 

This week steam coal has shown a little more firmness ; best 
Monmouthshire is weaker by 6d.; steam, small, still active ; hut 
house coal is somewhat stationary. Latest Cardiff prices are :— 
Best steam, 13s, 9d. to 14s.; best seconds, 13s. to 13s, 6d. ; ordinary 
seconds and drys from 12s, 3d, to 12s, 9d.; best smalls, 7s. 6d/: 
ordinaries from 6s. 9d., inferior and drys from 5s. 9d.; Monmouth- 
shire, 12s. 6d. to 12s. 9d.; best ordinaries, 12s, 3d. to 12s. 6d.- 
seconds, lls. 3d. to lls. 6d.; house coal, best, 15s. 9d. to 16s, : 
best ordinaries, 13s, 6d. to 14s.; seconds and other kinds from 
10s. 6d. to 13s.; No, 3 Rhondda, 13s. to 13s. 3d.; brush, 11s, to 
11s. 6d.; small, 8s, 6d. to 8s. 9d.; No. 2 Rhondda, 10s. to 10s, 6d,: 
through, 8s. 3d. to 8s. 6d.; small, 6s. 3d. to 6s, 9d. 

Patent fuel is in fair demand at 13s. 6d. to 14s, 3d.; coke rather 
quiet, 15s, to 21s. 6d.; pitwood decidedly firmer, 18s. to 18s. 33d, 

At Cardiff, midday report concerning freight was: ‘‘ Market 
quiet, tonnage somewhat scarce, rates for Mediterranean steady. 
with tendency upwards. Not much change in coasting or Bay 
business,” 

At Newport spot prices were easy ; forward unaltered ; smalls 
busy. House coal improving. 

At Swansea, steam coal, 13s. 6d.; No. 3 Rhondda, 13s. Anthra- 
cite large malting in demand at 20s.; ordinary large dull, from 
10s, to 12s, Cobbles are quoted at 17s.; nuts, 183. 6d. to 19s; 
peas, 12s.; rubbly culm, 6s.; duff, 4s.; coke, 18s, to 19s.; patent 
fuel, 12s, 6d. to 13s.; pitwood, 19s. Patent fuel shipments were 
rather weak last week, under 9000 tons ; coal 49,000, France taking 
nearly 25,000 tons, Italy 4333 tons, Sweden 3210 tons, Germany 
1060 tons. 

The Jtalian Navy contract is out, 60,000 tons for five months 
from October c.i.f. 

This week Cardiff sent 1733 tons steel rails to Capetown, with 
2000 tons of coal. 

Imports of steel continue to be of more importance than exports, 
for though Dowlais holds substantial orders, home and foreign, for 
rails, even there a full week’s work is becoming rare. Last week 
it was a three-day week for the third time in succession. During 
the three days fish-plates, colliery rails, and small goods were active, 
Fitting and engineering shops are busier. 

In the Swansea district the dominant subject of discussion was 
the increased imports of steel, affecting Newport district as well. 
Last week Newport imported 5259 tons of billets from Baltimore, 
and 513 from Rotterdam, Swansea imports included rails from 
Middlesbrough, pig iron from Ardrossan, Millom, and other 
quarters, and 1210 tons steel scrap. 

On Change, Swansea, it was stated mid-week that steel bars 
to a large bulk are coming in, and that a certain result is to bring 
down the price of local bars. One member predicted that steel 
making in the valley must stop, as it is impossible to compete with 
American and German prices. Efforts, it may be assumed, will 
not be relaxed. I must note that the Talbot self-puddling process, 
introduced at Dowlais-Cardiff, has been a success, Like the pig- 
breaker, first put into operation at these works, and afterwards at 
Blaenavon, the invention is to local credit. The pig-breaker was 
patented by Messrs. E. P. Martin and Enoch James. Mr, Talbot, 
who issued his invention first in America, received his early train- 
ing at that good nursery of talent, the Ebbw Vale Works, the 
birthplace of many important blast furnace successes, 

In tin-plates, though the despatch from Swansea was less than 
the make, prospects are promising and large shipments certain ; 
some for the Far East. Makers are holding firmly to quotations, 
In rails, latest quotations, Swansea, are: Heavy, £4 5s, to £4 10s.; 
light, £5 5s. to £5 10s. Glasgow pig iron warrants remain at 50s. 
Middlesbrough No. 3, 42s. 1ld. Hematites, 52s, 3d. Welsh mer- 
chant bars are at £6 to £6 2s. 6d.; Bessemer bars, £4 5s.; Siemens, 

Sheet iron £7 10s. to £7 15s.; steel sheets, £7 5s. to 
£7 10s. 

Tin-plate: Bessemer steel coke, 11s. 10}d. to 12s.; ternes, 
28 x 20 C., double box, 21s, 3d., 22s. 3d. to 25s, ; [best charcoal, 
12s, 9d. to 13s. Big sheets for galvanising, 6ft. by 3ft., by 30 
gauge per ton f.o.b., £8 12s. 6d. to £8 17s, 6d.; finished black plate 
at same price. Block tin, £126 5s.; spelter, £22 12s. 6d.; lead, 
£12 2s, 6d. Copper, Chili bars, £57 5s, 

Latest reports on ’Change re tin-plates are to the effect that 
51,643 boxes were shipped last week and 75,990 recéived from works; 
that this excess was not due to slackness of trade, but to the opera- 
tion of a larger number of mills. 

Iron ore, Cardiff and Newport :—Almeria, 13s. 6d. to 13s. 9d.; 
Rubio, 13s. 6d.; Tafna, 14s, 6d. to 14s. 9d.; Swansea, 14s. 6d. ex 
ship. The Belgian engineers are coming to Wales, 

The projected light railway from !Haverfordwest to St. Davids 
is being vigorously advocated, and prospects are hopeful. Future 
prospects would be encouraging with the development of the coal 
districts, which it will serve, and the line would also meet the 
possibilities of the deep sea workings of St. Bride’s Bay, and be 

uite a holiday route to the cathedral city. Great Western 
dovcinmeeta will also aid as regards Fishguard, 

Mr. W. C. Wailes, M.I.M.E., Cardiff, has been appointed 
Surveyor for the British Corporation Registry of Shipping, Swansea 
district. 

Leave to borrow £7000 for Ely drainage scheme has been 
granted, 

Important additions to Cardiff coal steamers are taking place. 
At Stockton, Richardson, Duck and Co. launched this week a fine 
steamer, 7000 tons deadweight, to the order of Messrs. Radcliffe 
and Co.; and Craig, Taylor and Co., from their Thornaby-on-Tees 

ard, one for Symonds and Co. The propelling machinery of the 
latter was constructed by the North-Eastern Marine Engineering 
Company, Sunderland ; cylinders, 22in., 36in., 58in. by 3Yin., with 
two large steel boilers working at 160 Ib. pressure. 

A few coal trade labour difficulties remain. Bargoed was tem- 
porarily stop’ this week owing to a defect in the pumping 
machinery. Negotiations re Hirwain are re-opened. 








THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


STEAM coal market rather quiet. Prices unchanged. House 
coal in fair demand. The quantity of coal shipped for week 
ending 10th was 79,952 tons — foreign, 55,825 tons; coastwise, 
20,127 tons, Imports for week ending 13th :—Iron ore, 6442 tons ; 
pig iron, 350 tons; pitwood, 2956 loads ; deals, 7254 loads. 

Coal :—Best steam, 12s, 3d. to 12s. 6d.; seconds, 11s, to 11s. 6d.; 
house coal, best, 15s.; dock screenings, 7s.; colliery small, 6s. to 
6s. 3d.; smiths’ coal, 9s. Pig iron: Scotch warrants, 50s. 3d.; 
Middlesbrough No. 3, 43s. 14d. buyers, 43s. 2d. sellers, f.0.b, Cum- 
berland prompt; Middlesbrough hematite, 52s, 3d. Iron ore: 
Rubio, ibs. 6d.; Tafna, 14s. 6d. Steel: Rails, heavy sections, 
£4 5s, to £4 10s. ; light do., £5 5s. to £5 10s. f.o.b.; Bessemer 
steel tin-plate bars, £4 5s.; Siemens steel tin-plate bars, £4 7s. 6d. 
—all delivered in the district, cash. Tin-plates: Bessemer steel, 
coke, 11s. 104d. to 12s.; Siemens, coke finish, 12s. to 12s, 3d. 
Pitwood, 18s, to 18s, 3d. London Exchange telegrams: Copper, 
£57 5s. to £57 7s, 6d.; Straits tin, £126 5s, to. £126 10s. 
Freights: Quiet, 
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NOTES FROM GERMANY. 
(From our own Correspondent.) 


No appreciable improvement can be reported 
in the position, generally, throughout the iron 
and steel trade in Rheiniand-Westphalia. Both 
makers and manufacturers complain of the quiet- 
ness in all branches, and that the contracts placed 
are small and quotations unsatisfactory. 

On the serap iron market the worst appears to 
have passed and a slow. upward movement cou!'d 
be noticed. The steel works complain of a fall- 
ing off in demand ; employment bas been decreas- 
ing, and prospects, unfortunately, are anything 
but bright. In semi-finished steel inland 
consumers have been placing some orders lately 
that will help to keep up a moderate occupation, 
but the mills, generally, complain of a lack of 
fresh work, and in the rail department there is 
likewise rather a poor business done now, the 
number of orders coming in having decreased of 
late. 

The continued briskness in the building trade 
secures lively employment to the girder mills for 
some time at least, and quotations, in most 
instances, have been showing firmness. Bars as 
well as hoops are quiet, and the pipe mills secure 
but very few contracts. Drawn wire is dull; for 
sheets a moderate inquiry comes in, but heavy 
plates have been in somewhat better request, 
though there is still much room for improvement. 

Business transactions on the Silesian iron 
market continue pretty satisfactory, and a strong 
tone —— all round. Pig iron is firm, orders 
for the fourth quarter being booked at the 
former quotations. Atthe rolling mills contracts 
for immediate delivery come in regularly, and 
activity has been lively during this week and 
the last. Favourable accounts are given of the 
girder trade, and for hoops and angles a strong 
inquiry was likewise reported. On the whole, a 
slight improvement can be perceived in heavy 
plates, and at the sheet mills employment con- 
tinues brisk; numerous orders of fair weight 
come in regularly, and the terms of delivery are 
still five to six weeks. A very slight improve- 
ment can be stated to have taken place in the 
condition of the pipe trade, and the rail mills 
continue fairly well engaged. The Prussian 
State Railways are now beginning to use heavy 
Goliath rails of 15 m., and have ordered them 
for a 50-kilom. line recently. On the whole, the 
Prussian State Railways have ordered for 1905 
245,000 t. steel rails at M. 112p.t., and 144,000 t. 
iron sleepers at M. 105 p.t. 

Prospects in the coal industry of Rheinland- 
Westphalia are anything but bright, and trade 
in ee oe tee is likely to be just as dull as in the 
months before. The reduction in output of 27 
cent. is hardly sufficient, and may, perhaps, 
be raised to 30 per cent. if matters do not 
— 

he accounts received from Silesia regarding 
the business in coal are much more favourable, 
dealers and consumers having bought freely of 
late, putting in stocks ere the winter quotations 
come into force, Foreign demand has been satis- 
factory, and strong in some instances, Vienna 
dealers purchasing rather heavily. Gas coal and 
coal for coke making sell regularly, and have been 
fetching good prices. The Silesian cokeries are 
contemplating a rise in production, demand 
having been particularly strong recently. 

The iron and steel market in Austria-Hungary 
was a trifle depressed last week, and producers 
are a little uneasy about the development of the 
autumn trade. It would certainly be wise not to 
expect too much, as the harvest, though not so 
bad as some feared, has yet turned out anything 
but favourable. Crude iron is very quiet. In 
bars and sectional iron only a poor trade is done ; 
sheets are in fairly good request ; while plates 
remain neglected, and the employment at the 
machine and wagon factories must be considered 
as extremely limited. 

Engine and house coal have been moderately 
well inquired for in Austria-Hungary. Gas coal 
is in strong request, and as the coke trade is very 
animated, the demand for coal for coke making 
has naturally been brisk. The business done in 
Bohemian brown cval is still of a limited descrip- 
tion, being influenced by the low water of the 
Elbe, In July and August last year 4,500,000 q. 
Bohemian brown coal have been delivered on the 
Elbe, while shipments during the same months 
this year have hardly amounted to 500,000 q. 

No change is to be reported with regard to 
trade in iron and steel on the French market, 
business transactions having been fairly satisfac- 
tory upon the week, and prices steady. 

In coal and coke rather a quiet trade is done in 
France. 

Pig iron has been exhibiting much firmness in 
Belgium, and in the manufactured iron trades 
orders have continued to come in pretty regularly, 
although an abatement in demand has un- 
doubtedly taken place in several instances. 

Prices for rails are depressed, in consequence 
of American competition, 

For engine coal a moderate demand comes in, 
but dry sorts of coal are well inquired for on the 
Belgian market, the weather being particularly 
favourable for the brick-making industry, and 
rather large lots have been purchased in con- 
sequence, 

The total export of iron and steel in Sweden 
was, till end of July of present year, 167,633 t., 
azainst 165,692 t. in the year before. Pig iron 
is in rising demand, whereas bars, of which 
94,472 t. have been exported, are but slowly 
inquired for. Export in iron ore is active, and 
was 1,645,214 t. for the period above mentioned, 
— is 300,000 t. more than in the preceding 
year, 








TRADE AND BUSINESS ANNOUNCE. 
MENT 


Mr. R. F. TrevirHick informs us that his 
services with the Imperial Government Railways 
of — will terminate on the 30th of the present 
month. 

Messrs. C. aND A. MvskER (1901), Limited, 
Liverpool, have received the order from the 
Bristol Corporation for the hydraulic swing-bridge 
machinery and capstans for the new docks at 
Avonmouth, 





THE PATENT JOURNAL. 
Condensed from “The Mlustrated Official Journal 
of Patents.” 


Application for Letters Patent. 


427 When inventions have been ‘‘ communicated” the 
name and address of the communicating party are 
printed in italics, 


lst September, 1904. 


18,850. Bonpie Tier, F. Walding and C. E. Palmer, 
Northampton. 

18,851. Toora Pownrs Box, C. 8. B. Gardner, Bristol. 

18,852. Wrappsrk for Rotiep Music, B. A. Keene, 
Bristol. 

18,853. Woo. Compra Macuings, 8. Ormonroyd and 
J. F. White, Manchester. 

18,854. Faicrion Wepck CLUTCHES, 
Birmingham. 

18,855. Conpuctors fur Ececrric Teamcars, R Green, 
Birminghain. 

18,856 Pnevmatic Davice for Removine Dorr, W. C. 
Morison, Wolverhampton. 

18,857. Constructino Cuuisers, J. Simpson, Glasgow. 

18,858. Mawuracrore of A«tirictaL Fu«t, P. Grayson, 
London. 

18,859. Sovoz Pcrates, W. Young, jun., J. Newton, 
W. J. Cohoon, and J. Ferguson, Glasgow. 

18,860. HATING SINGE PLaTes and CaLeNpERs, W. 
Young, jun., J. Newton, W. J. Cuhoon, and J. Fer- 
guson, Glasgow. 

18,861. HorsgsHog Paps, A Dales, Manchester. 

18,862. Free Licuters, C. F.-W. Campbell and J, Wil- 
cockson, Manchester. 

18,868. Trouser Cups, H. H. Ferguson, Glasgow. 

18,864. RxeGisTeRING APPARATUS for TILLs, E. 
Hewett, Southampton. 

18,865. Carsuretrers for Perrot Encives, F. H. 
R yce and R. D. Hulley, Manchester. 

18,866. Beer BaRRELSs, J. Massey and H. N. Bray, 
Manchester. 

18,867. Ve .vets, H. Massey, J. Buckley, and P. 
Deacon, Manchester. 

18,868. Couptines for RarLway VeHIcues, A. W., J. 
A., and H. N. Bray, Manchester. 

18,869. GrinpiInc Graln, F. Todisco, Glasgow. 

18.870. Generation of Stream, J. Kirkland, Glasgow. 

18,871. System of Grazinc without Putty, 8S. H. 
Adams, Scotswood-on-Tyne. 

18,872. Fasrentnc Couvars to the Back of Sararrs, P. 
McMartin, Glasgow. 

18,873. SHutrLe GuaRD Mgcuanism, T. Yates, Preston, 


W. Freeman 


nes, 

18,874. TRaANsMUTING STEAM Power to WaTER Power, 
T. Duncan, Dundee. 

18,875. Brake MEcHANISM for CHILDREN’s CARRIAGES, 
G. A. Price and W. C. Humphry, Birmingham. 

18,876. Conveyors, R. Williamson, London. 

18,877. INcLINoMEeTER LeveL, G. Nicholl, London. 

18,878. PortaBLe Trunk Rack, H. G. Butler, London. 

18,879. ANTI-visraTtory Supports for PHoxocRaPH 
Trumpats, R. Morton.—(F. BE. Nixon, Victoria.) 

18,880. Mi_k Cuvurns. R. J. Gillings, London. 

18,881. Innarees, O. P. Macfarlane, London. 

18,882. Licut Recu.ator for ELecrric Raitway Cars, 
E. A. Kerbaker, London. 

18,883. Pounpinc-up Macatnes for Manuractur® of 
Boots, A. J. Boult.—(United Shoe Machinery Com- 
pany, United States ) 

18,884. WrapperRinc or LaBELLING Macuing, J. A. 
Horne, London. 

18,8&5. Rorary Knurg Cieaners, S. A. Samuel, H. M. 
Hatch, and T. Atkinson, London. 

18,886. Revotvinc Sautrer Bonnet for Enorngs, E 
E. Glaskin, London. 

18,887. Lever Switcu, T. Johnson and H. Brennan, 
Durham. 

18,888. Fiy-wHeszs, Sir W. G. Annstrong, Whitworth 
and Co., Limited, and R. Wright, London. 

18,889. Perroteum Lamps, J. C. O. Lange, London. 

18,890. Propuction of PHotooraPpHic Papgr, P. von 
Garainow-Trauttenberg and M. L. Fabian, London. 

18,891. Freezinc Apparatus, J. A. Guillot, London. 

18,892, WHEELs for Motor Cars, O. G. C. L. J. Over- 
beck, London. 

18,893. Hyorentc Packine of Provisions, J. and H. 
M. Alexander, Londen. 

18.894. Hee. for Boors and Snoss, A. V. Campbell, 
London. 

18 895. ExTensisLe Rarinoas, D. Doyen, London. 

18,896. Fastentnes of Broocngs, &c., G. G. Meyer, 
London. 

18,897. Pngcmatic Brakk Apparatus, A. Kapteyn, 
London. 

18,898. TRAINING MecHaNnisM for OrDNANCE, P. M. 
Justice. —( Bethlehem Steel Company, United States ) 
18,899. MANUFACTURE of ALKALI, A. P. Piolunowsky, 

London. 

18,900. Gummine Postage Stamps on to Lerrers, B. C. 
A. Vorster, London. 

18,901. Merers for Reconpinc Movements of Loco- 
motives, J. F. H. Collet, London. 

18,902. PREPARING ORNAMENTAL Desicns, G. F. and 
C. E. Ashley, and H. de Stedingk, London. 

18,908. Hor Warer Heatinc Apparatus, W. H. 
Beanes and H. Walton, London. 

18,904. Prevention and Layine of Dust, W. M. Sandi- 
son, London. 

18,905. Surps of War, G. F. R. Blochmann, London. 

18,906. Propuction of ANimaL Foops, T. Ross, 
London. 

18,907. INTERNAL ComBusTION Enoings, L. A. Wharrard, 
Birmingham. 

18,908. Evgecrric Tome RecorpInc MgcuHANIsM, M. 
Kelly, London. 

18,909. Strap for SHARPENING Razors, 8. F. B. Lynch, 
London. 

18,910. ELECTRICAL 
London. 

18,911. Hotptne Boots while CLganina, W. H. With- 
erington, London. 

18 912. Cottars, H. J. G. Watson, London. 

18,918, Rotter Brartisas, J. C. Reuterand A. Harvey, 
London. 

18,914. ANTI-FarcTION GraRING, J. C. Reuter and A. 
Harvey, London. 

18,915. BooxkrEpina. F. W. Briggs, London. 

18,916 Roap WaeK:s for Motor Cars, W. B, Vanderlip, 
London. 

18,917. Manuracture of HoLttow Gtass ARTICLEs, P. 
T. Sievert, London. 

18,918. Sttencers for INTERNAL EXxPLosIoN ENGINES, 
N. W. H. Sharpe. London, 

18,919. TerminaL for Ecxctric Capies, W. and J. Y. 
Middleton, London. 

18,920. ELROTRICAL-INSULATING Compositions, H. H. 
Lake.—(Société Anonyme Matthey and Co., Switzer- 
land.) 

18,921, Fire ExtineutsHers,C. J. Ei-hhorn, London. 

18,922. Apparatus for Mixtno MATERIALS in a Liquip 
Statr, The Komata Reefs Gold Mining Company, 
Limited.—(F. C. Brown, New Zealand ) 


Heaters, L. B. Pemberton, 


2nd September, 1904. 


18,928. Comptnep Lamp and AcatyLtng Gas GEnr- 
RATOR, E. G. Peyton and A. M. Craig, Glasgow. 

18,924. FLusaine Tank for Daatns, A. E. Hubert and 
W. Edwards, London. 

18,925. Tusgs, W. T. Ellison, Manchester. 

18,926. TerminaL Connections, H. E. J. McDermott, 
Plumstead, Kent. 

18,927. ANTI-BLIGHT, J. J. Brown, Snaresbrook, 
Essex. 

18,928. Ro.tinc Mitts, J. H. Bell, Fulwell, Co. 
Durham. 

18,929. ArtTIcLEs of CLoTHtNG, S. Frais, Glasgow. 

—— Manvuracturs of Cement, J. C. Sellars, Birken- 

ead. 

18,981. Cyr for Attacninc Rattway Ticket; to 

WEARING APPAREL, G. Robinson, Glasgow. 





18,932. CoLLApsIBLE Boxg3, T. Bishop and E. Hitch, 
Birmingham. 

18,983. CoLLApsiBLE Basy Carts, W. Perry and W. M. 
Thompson, Birmingham. 

18,984. Weg. Rims fur Moror Venices, G. A. Adams, 
B rmingham 

18,925. Guinpinc Mitts, H. Laute and M. Richter, 
Manchester. 

18.936. ACETYLENE Gas GenERATORS, G. L. and H. Airey, 
Kendal. 

18,937. Opgratinc Ecgecrrotytic Ces, J. Har 
greaves, Widnes, Lancs. 

18.988. Equing ToorH Reautators, G. E. Gibson, 
Oakham. 

18,939, Lapper Crippie, K. A. Gates, Hove, Sussex. 

18,940. Conveyors, M. Golinsky, London. 

18,941. VentiLation of Harts, I. Williams, Liverpool. 

18,942. ADVERTISING on ExxcTrric TxaM-cars, K. T. 
Simcock, Birmingham. 

18,943. Measurine Ruve and Scag, T. Hald, London. 

18,944 ManuracturgE of Boots, N. Shemenski, 
Manchester. 

18,945. Means for Staxrina Surps, K. R. Schuster, 
Germany. 

18,945. FirePpRoor Froors, R. H. Homan, Man- 
chester. 

18,947. Jet ConpenstR3, C. Day, Glasgow. 

18 948. Appanatus for Stoppinc Saips, k. 8. Watson, 
Glasgow. 

18,949. Sarety Guarp for Livz Ratts on ELectric 
Raitways, G. D, Sale, Glasgow. 

18,950. Tre-ciip, P. L. Whitehouse, West Bromwich, 
Staffordshire. 

18,951. Macuinery for Cuttine the Terra of WuzE.s, 

. R. and E. C. Atkinson, Manchester. 

18,952. Heatinc Feep Water of Sream Borvers, A. 
Stewart, London. 

18,958. Boora, A. Briggs and G. Wilson and Co. 
(Leicester), Limited, London. 

18,954. Foop CARRIER and Warmer, E. Schneider 
and W. Fels, London. 

18,955. Heat Non-conpuctinc Mattresses, T. R. 
Hutchinson and A. J. Lawson, London. 

18,956. Uncoupiine of Siip Coacugs, A. E. Mooreand 
A. , London. 

18,957. Locxina RatLway CarRIAGE Doors, A. E. 
Moore and A. Darch, London. 

18.958. Cigar Howpers, H. L. N. Snow, London. 

18,959. Ececrric Lamps, 0. D. Lucas, London. 

18,960. Surrace ConpEnseRs, N. Vicente, London. 

18,961. Wire Currers, C. C. Hull. London. 

18,962. BorrLe Stoprgrs, C. Schénert and W. Weber, 
jun., London. 

18,963. Borrtx Stoppers, H. H. Lake.—(H. €. Blye, 
United States ) 

18,964. Comn-rrEED ActTomaTic Rack 
Brandenburg and J. K. Laing, London. 

18,965. Matntaisina the Sorraces of Roaps, R. W. 

London. 

18,966. Typewritinc Macuines, W. Clark.—(7he 
Underwood Typewriter Company (Incorporated), United 
States.) 

18,967. Manuracture of Tunes, H. H. Lake.—(C. S. 
Bird, United States.) 

18,968. Dovuste-acTion Presses, W. H. Wheatley.-—- 
(The E. W. Bliss Company, United States.) 

18,969. Lamps for BicycLes, A. Brampton, Birming- 
ham. 

18,970. TeTHERING Horsss, &. 8; ittle, Lonion. 

18,971. Macnetic MgcuanicaL Movement, H. 8. 
Anderson, London. 

18,972. Box, C. Davis, London. 

18,973. Fasteninas for Boots, A. W. Waite and T. and 
F. Stallwood, London. 

18,974. Macuings for ArracHinG So.es to Boots, M. 
T. Denne, London 

18,975. Manuractore of Generator Gas, D. Roberts 
and H. C. Anstey, London. 

18,976. INTERNAL ComBusTion Enotngs, D. Roberts, 
C. James, and J. W. Young, London. 

18,977. Org Concentration, W. B. Vanderlip, London. 

18,978. Dryinc Apparatus, A Huillard, London. 

18,979. Ececrric Traction, R. 8. Clouston, London. 

18,980. Device for HovskHOLD Frre-cRates, W. H. 
Delve, London. 

as 7h a Bopy Vapour Dovucue, E. Benston, 

mdon. 

18,982. Instrument for NavaL and Miitary OeBsER- 
vations, P. Taaffe, London. 

18,988. ATTACHING Butrons to Garments, R, Booth.— 
(A. Harvey, Victoria ) 

18 a Stoxers for Furnacgs, C. Erith, 

ndaon. 

18,985. ManuraciuRk of Dyss, G, W. Johnson.—(Kalle 
and Co., Germany.) 

18,986. Means for ConvEyING MaTgeRIALs, R. G. C. Glyn, 
London. 

18,987. Systems of Evecrricart Distrieution, P. H. 
Thomas, London. 

18,988. TrRamcaR Apparatus, E. A. Stanley and J. E. 
Anger, Liverpool. 

18,989. INsuLaTING Sopstancg, R. Miller, Liverpool. 

18,990. System of TRansPorTin« Coa, W. H. Harold, 
Liverpool. 

18,991, Systems of ELectricaL Disrrisution, P. H. 
Thomas, London. 

18,992. Means for Ratsinc Surmercep Boprgs, E. 
Bonnel, G. G y, and A. Bessiére, London. 


GamgE, F. 


8rd September, 1904. 
18,993. New Game, G. Burton, Portslade, near Brigh- 


on. 
18,994. Trg Rerarners, A. E. Wood and H. L. Simmons, 
London. 
18,995. FiRE-EXTINGUISHING APPARATUS, K. 8. Murray, 
London. 
18,996. INSTRUMENT for RovTE Tracine, F, W. Hall, 
nmaon. 
— Raprp Transposinc [NpicaTors, J. Aukett, 
mdon. 
18,998. Macutne for LABELLING TéxTILE Faprics, C. 
Gregson, Salford. 
18,999. DotcH and Draw Hor, W. Woodfield and G. 
R. Osbourne, Leamington Spa. 
19,000. RecTIFYING ALTERNATING CURRENT, F. 8. 
Porah and 8. G. Livett, London. 
19,C01. Gas Furnacas, C. H. Thompson.—(C. L’Hos- 
pied, France.) 
19,002. F.uip Heatinc Apparatus, W. J. Rusdell, 
Londor. 
19,008. Boskrn Firtines for Cows, J. Moore, Accring- 
ton, Lancs. 
19,004. Lip FasTENING ARRANGEMENT for TRAVELLING 
‘Trunks, H. O. Ellis, Liverpool. 
19,005. PNeuMaTIC PLANING Macalse, D. Andrew, jun , 
Newcastle-on-Tyne. 
19,006. Srgam GENERATOR, D. Crowther and Glover's 
Water Tube Boiler Compan, , Limited, Leeds. 
19,007. PREPARING MacuinERy for Fiax, T. Barbour 
and M. Montgomery, Halifax. 
19,008. Carpet Houpkr, F. E. Jones, Longton, Staffs. 
19,009. Brakes, W. C. Morton, Richmond, Su: rey. 
19,010. PHotoGRaPHic CHANGE S.ipEs for DAYLIGRT 
Loaprine, A. A. Brooks and G. A. Watson, Liverpool. 
19,011. Metau Suarts, J. Bancroft, Keighley, Yorks. 
19,012. VentcLe WHEELS, W. G. Titherington and F. J. 
McBrearty, Liverpool. 
—_ MANGLING Macurvgs, J. Bancroft, Keighley, 
orks. 
19,014. SwatH Torners, T.C. Sargeant Northampton. 
19,015. GrrtH Ws for Cuairs, T. Docherty, Glasgow. 
19,016. Domino, W. Fazakerley, Liverpool. 
19,017, SELF-cENTREING CuucK, J. H. Leber, London. 
19,018. Burrons, A. Aders and H. Pfeiffer, Barmen, 
Germany. 
a MiLk Cuurn;, L. J. Martin, Clacton-on-Sea, 
SSeX. 
19,020. Stirreninc Linincs of Lapres’ Dresszs, A. 
Mann. Barmen, Germany. 
19,021. CLEANING Wirk, H. Ringel, Barmen, Germany. 
19,022. Controt Cash Boxess, L. Wentz, Berlin, 
Germany. 





19,023. FasTengr for Straps, A. F. Jenkins-Johnson, 


mdon. 

19,024. Recepracites for Cigarettes, H. Crompton, 
Birmingham. 

19,025. Brake Mecuanism for Moror Cars, P. J. 8. 
Harlow, Birmingham. 

19,026. Manuractuss of CavetT Framazs, A. Seuvtt, 
Birmingham. 

19,027. DisPLayisG ADVERTISEMENTS, 8. E. Low, 
London. 

19,028. Macnine for Measurino Casks, C. J. Thorn- 
hill, Castlebellingham, Co. Louth. 

19,029. CoupLinus for RaiLway Venicces, F. fH. Addis, 
Manchester. 

19,030. Marine Borer Fornaces, J. MeConechy, 


Glasgow. 

— InvisiBLe Day Seat, G. Benck, jun , Birming- 

am. 

19,032. Letrer Recepracces, B. Draper, Liverpovl. 

19,033. Revo.vine Heets for Cioas, A. Kooney, 
London. 

19,034. Watt Pives for Atracument of Evectric 
Firrines, J. B. Haynes and J. Hinchcliffe, Londou. 

19,035. SuPERgEATING SreaM, G. E. Sutcliffe, E. A-h- 
worth, and J. Lindley, Manchester. 

19,036. Carbine Macuiygs, E. Ashworth, Manchester. 

19,087. Ascension Pipss of Gas Propucers, J. Ibbotson, 
Manchester. 

19,088. PHotocRrapHic Fiat Fitm Packs, N. L. Scott, 


mdon. 

19,039. Hockey Batu, J. Weeks and W. Robert-Strat- 
ton, London. 

19,040. Taps, G. R. Baker, London. 

19,041. Taps, G. R. Baker, Lond: n. 

19,042. Preventine Sipe-siippine of WueExs, A. T. W. 
Fagg, London. i 

19,043. LupricaTinc Gun Barres, L. Le Brocquy, 
London. 

19,044. MECHANICALLY-PROPELLEDVERICLES, P, L. and 
J. Renouf, Erdington, near Birmingham. 

19,045. Twistinc Macuines, H. B. Arundel and J. 
Higginson, jun., London. 

19,046. Propuction of Foxt, The Chalk Power Gas 
Syndicate, Limited, and R. Pearson, London. 

19,047. Temporary Binpgrs, A. E. Walker, London. 

19,048. Saucepay, C. F. 8. Peters, London. 

19,049. Mawnuractore of Brusues, W. A. Weir, 


mdon. 

19,050. Wneets for Roap Venicizes, G. 8. Ogilvie, 

ondon. 

19,051. TypEwrRitinc Macuivyes, F. Bernstein, London. 

19,052. Warten, J. St. C. Malley, London. 

19,053. MANUFACTURE of STEEL, O, Massenez, London. 

19,054. Mecuanicat Toy, R. C. Chartres, London. 

—— Woop Fioor and Wat. Coverines, O. Mess, 

mdon. 

19,056. AppaRatcs for Maxine ArTIFIcIAL Stone 
Buiocks, C. H. Robottom, London. 

19,057. Bank Cueques, W. E. Smith, Liverpool. 

19,058. RENDERING IDENTIFICATION Numpers VISIBLE, 
R. D. Cohen, Liverpool. 

19,059. Tarcrts, W. H. Pike, Liverpool. 

19,060. Matcu-Boxgs, P. Marschner, I. Boysen, and E. 
Vetting, Liverpool. 

19,061. INsTRUMEN1s for CALCULATING ELEcTric Con- 
pucrors, H. T. Hincks, Liverpool. 

19,062. INTERNAL ComBusTION ENorInEs, A. Muirhead 
and C. F. C. Wilkins, London. 

19,063. ILLUsion Apparatus, C. Rosenfeld, London. 

19,064. Device for FactLiTaTinc Rererence to INDIchs, 
R. B. Wager-Tayler and W. Pope, London. 

19,065. ComBingeD Darivine, Frkk-weeeL, and BRAKE 
Macuanism, Rudge-Whitworth, Limited, and J. V. 
Pugh, London. 

19,066. Coverinc Roxtis for Frsrous MaTeriats, C. 
Shipp, London. 

19,067. GLass- MELTING Furnaces, F. Paudoux, 
London. 

19,068. Insect Kitter, R. and M. Jenkner and J. 
Pleyl, London. 

19,069. RecuLatinG the Tension of Targaps in Sprn- 
nino Macuings, C. Weber, E. Miiller, and H. Kestner, 
London. 

19,070. Swappinc Button, E. Noelle, London. 

19,071. Heatinc Water, Clarke, Chapman and Co., 
Limited, and H. J. Hill, London. 

19,072. Consumption Curg, N. Hart, South Africa. 


5th September, 1904. 


19,073. Srgam Generators for Motor Vauicies, E, 
Perkins and J. B. Rowcliffe, Manchester. 

19,074. Macuingery for Turnina Surraces of Castor 
Bowts, T. King, Birmingham. 

19,075. DivipING ACTION in PNEUMATIC PIANO-PLAYEES, 
H. A. Marshall, Leicester. 

19,076. Pumps for Comprissinc Fiurps, C. BH, Scott, 
Gloucester. 

19,077. SeLF-ctosinc Lupricator, K. Rotherham, 
Ceventry. 

19,078. Foor Rest for Motor Bicyciss,G. H. Moreton, 
Middlewich, Cheshire. 

19,079. Printinc Macuines, R. B., H., 8., and F. 8. 
Furnival, Manchester. 

19,080. WasHING Macuinsgs, C. L. Braithwaite and E. 
O’Brien, Manchester. 

19,081. bicycLEs, J. A. Holt, Southport, 

19,082. SoxaLer Extractors for Ana.ysis of MILK, 
R. Cornthwaite, Halifax. 

19,088. SKELETON Brakes, W, Hutchins, Salisbury. 

19,084. Boxgs and Packets, A. A. Govan, Glasgow. 

19,085. Rarcse Destructor, W. E. Berry and D, 
Rushworth, Manchester. 

19,086. Liquor Cock, J. H. Hamilton, Glasgow, 

19,087. Lasts for Boots or SHoss, W. Mycock, Man- 
chester. 

19,088. Surps’ Derricks, H. Hansen, Glasgow. 

19,089. VENTILATION of Boots and Ssoxs, E. Green, 
Huddersfiel i. 

19,090. SusmMaring Surps, H. Middleton, 
Sussex. 

19,091. Drivinc Mecuantsm of Motor VeHIciEs, C. H. 
Dent, Tamworth. 

19,092. M1x1NG SuBSTANCES or Fivrps, C. Duckworth, 
Manchester. 

19,093. Exastic Tires for Roap VeHiciEs, C. Chal- 
liner, Manchester. 

19,091. Friction Ciutcues, A. Robertson, Carron, 
Stirlingshire, N.B. 

19,095. PNkuMATIC TrrEs, F. Reddaway, Manchester. 

19,096. Pixs, W. Robb, sen , Ballater. 

19,097. Mountine Stamps, C. and C. EK. Ashby, Leeds. 

19,098. MorTor-privsn CyciEes, A. Watson, jun., 
Sutton Coldfield. 

19,099. SpgED ReGucators, P. B. W. Kershaw and W. 
R. Gaff, London. 

19,100. TRANSMISSION MrcHaNisM, A. W. Prentice and 
A. Shiels, London. 

19,101. CaccuLaTinG Macnines, M. Kun and G. Hal. 
phen, London. 

19,102. Firg-rscaprs, W. R. Hanretty. London. 

19,103. S&LF-LUBRICATING Buocks, T. A. Biscoe, 
London. 

19,104. SrPpaRaTinG Dust from Arr, T. H. P, Heriot, 


Hove, 


ndon. 

19,105. Batance for S .impisc SasH, T. Fennell, 
London. 

19,106. RECEPTACLES for Carbs, £. T. Elbourne and 
J. J. Stockall, jun., London. 

19,107. SELF-aDJUSTABLE CoLLaR, W. T. Braham, Man- 
chester. 

19,108. Macuings for Maxine and PRintTIne Baas, 
F. G. Fender, London. 

19,109. SINGLE-PHasE Motors, F. Punga, London. 

19,110. A Brveracr, R. C. Rabett and J. F, Beden, 
jun., London. 

19,111. CompinaTion Bepstgaps, A. Beswick, London. 

19,112, AtBums, E. D. Vickers, London. 

19,118. WIRELESS TELEPHONY, J. A. 8, Arnold, London. 

19,114. SHow1na ANIMATED Picturss, G. J. Pickering, 
London. 

19,115. ComBINED Paper and Envgvorpr, G. J. V. Gold, 
London. 
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19,116. Fiurp Morive-PowER Pump, H. T. Farnsworth, 
Kingston-on-Thames. 

19,117. VEaIcLe TrREs, 
Thames. 

19,118. Ice Cream Packine Cabinets, E. Hadley, 

ingston-on- es. 

19,119. Caromz TANNED LEATHER for Trrgs and INNER 
Banps, E. D. Wood and D. Tebbitt, London. 

7. Heatine WarTer for Barus, G. E. Rawlins, 

rts, 


H. E. Irwin, Kingston-on- 


erts, 

19,121. Srockine Houpgrs, H. Frank and Max Hertz, 
London. 

19,122. Manuracrure of Csarms, G. E. W. and 
N. A. L. Cockell, London. 

19,198. Recepracte for Liquips, H. C. Wilmott, 
South Woodford, Essex. 

19,124. Ark Crrcocatine Fay, E. C. Taylor, South- 
ampton 

19,125. Brush Houpers for ExgecrricaL MacHINEs, 
B. G. Lamme, London. 

19,126. Dynamo Execrric Macuines, W. H. Foot, 


ndon, 
19,127, AvTomatic ScaLEs for WeicHine Liguips, H. 





19,128. SappLte GirtTus, A, Eastwell and 8. Pulver- 
macher, London, 

19,129. Trre INFLaToR Curps, F. G. Heath and The 
Heath Hydraulic Brake Company Limited, London. 

19,130. TRAVELLING Latricss, J. Young, London. 

19,131. Scissors for Cutrine Fruit, E. Bourdillon, 
London.—{M. P. G. Elliott, Cape Colony.) 

19,182. Excavatine Apparatus, J. Lennon, London. 

19,138. SypHons for AERaTep Liquips, 8S. H. Crocker, 
London. 

19,134. InTERNAL Combustion Enorves, A. J. Boult, 
London. —(Fabrique De Moteurs et de Machines 
Ancienne Maison Zurcher, Luthi et Cie., Switzerland ) 

19,135. Kyrrring Macutngs, W. Spiers, London. 

19,186. Paper Fires, A. J. Boult, London.—(The 
Yawman and Erbe Manufacturing Company, United 
States ) 

ae VENTILATING ApPLiaNcEs, J. D. F. Andrews, 

on. 


ndon. 

19,188. Exastic Trres, W. H. Bloomfield, London. 

19,1389. ELtectric Arc Lamps for MgpIcaL PURPOSES, 
W. Sedlbauer, London. 

19,140. Org Separators and Cuassirrers, E. J. Swyny 
and 8. G. Plucknett, London. 

19,141. Vipratinc Troves for MeTaLLirgERous Mars- 
RIALS, E. J. Swyny and 8. J. Plucknett, London. 
19,142. Exrraction of Mingrat Particies from 
Sumes Tarvines, E. J. Swyny and 8S. G. Plucknett, 

London. 

19,143. HorsgsHors, M. Golinsky, London. 

10,144. Grips for CaBLe Lings, H. Ladewig, London. 

19,145. Toot Hotpgrs for Latugs, G. Sonnenthal, 
London. 

19,146. Stgam GeNERATORS and Fornacsgs, J. 8. V. 
Bickford, London. 

19,147. LEATHER-STRETCHING Macuings, E. L. Post, 
London. 

19,148. Frrinc Mecuanism of BREECH-LOADING OrI- 
NANCE, A. T. Dawson and G. T. Buckham, London. 

19,149. HypRavtic Lirrinc APPARATUS Presses, R. 
Teegler, London. 

19,150. CLamp-BUCKLE for FasTeninc Cravats, O. 
Arnz, London. 

19,151. Cask for Hotpixo and SrgRILisinc SuRcIcAL 
INSTRUMENTS, J. Parmentier, London. 

19,152. Feep Pump Recvutators, T. M. Wilkins and 
Cc. E. Rensberg, London. 

19,153. PNEUMATICALLY - OPERATED MEcHANISM for 
Pianos, R. Streich, London. 

19,154. Avromatic Dgetivery of CicaREtrxs, N. B. Le 
Fevre, London. 

19,155, Macurines for AERIAL Navication, H. A. Buck, 
London. 

19,156. Fespinc Devices for PrintTiInc PrEssEs, 
Bennett Bros., Ltd., and W. J. Clark, London. 

19,157. Sewinc THrmBues, H. Bourne, London. 

a Nuts, J. A. Porter and W. B. Griffith, 

ndon. 

19,159. AuTomaTic WEIGHING Macutngs, C. Sonnich- 
sen, London. 

19,160, TeLEPHONE Corp, E. G. Sievert, London. 

19,161. Caso Rearsters, The National Cash Register 
Company, Ltd.—(The National Cash Register Com- 
pany, United States). 

19,162. Caso RecisTers, The National Cash Register 
Company, Ltd.—(The National Cash Register Com- 
pany, United States). 

19,163. Cas Rzoisters, The National Cash Register 
Company, Ltd.—(The National Cash Register Com- 
pany, United States). 

19,164. Fixine Pasorocraraic Puiates, H. and H. 
Tirmann, London. 

19,165. ManuractuRE of Azo CoLouRING MaTrTERs, 
J. Y. Johnson.—(The Badische Anilin and Soda 
Fabrik, Germany). 

19,166. Testinc Time Fozes, H. C. L. Holden, London. 

19,167. RecREATION Rartways, 8. ackman, 
London. 

19,168. ALTERNATING CURRENT and ELEcTRIcAL Ma- 
CHINERY, W. P. Thompson.—( Berliner Maschinenbau 
Act.-Ges. vorm, L. Schwartzkopit, Germany.) 

19,169. PReventinG the Raisinc of Dust by Motors, 
8. 8. Stitt and G. C. Luff, London. 

19,170. SHavine Brusues, W. P. Thompson.—(7hé 
Antiseptic Shaving Brush Company, United States.) 

19,171. Doe Spixes, J. H. McDermott, London. 

19,172. Rattway Crossinas, R. H. Pierce and G. D. 
Westropp, London. 

19,173. Burwisninc the Herts of Boots, C. A. K. 
Green, London. 


6th September, 1904, 


19,174. Evaporation of Sotvutions, J. Hargreaves, 
Farnworth-in- Widnes. 

19,175. Frames of Cycies, S. W. C. Warneford, Derby. 

19,176. Tones for Picktnc-up Coat, A. and F. Gay, 
Birmingham. : 

19,177. CHaNGE-sHr£D GEARING for Motor Cars, O. 
Linley, London. 

a Brorrine Papers, C. Beadle and H. P. Stevens, 

01 


mdon. 

19 179. Reserve INNER TuBE System for Pweumatic 
Trrzs, E. J. Eary, Haverhill, Suffolk. 

19,180. Lockxyouts, F. N. Husbands, Leeds. 

19,181. Construction of Caatets, D. Barclay, 
Glasgow. 

19,182. PygumatTic Tires, 8. T. Walker, Cleckheaton. 

19,183, Gas MANUFACTURING ApParRatts, C. Brother- 
hood, Bristol. 

19,184. APPLIANCE for Smokers’ Usg, E. E. Toy, Bir- 
mingham. 

— Metuop of Maxine Lacg, F. W. Pare, Notting- 

1 


sy 
19,186. Vacuum EvaporaTinc Apparatus, T. Suzuki, 
lasgow. 
19,187. Apparatus for CLosinc Swine Doors, R. 
es and W. and R. Leggott, Limited, Keighley, 
orks. 
19,188. STENTERING Macuings, 0. G. Smith and 8, 
Winterbottom, Manchester. 
19,189. TramcaR Sicnat Licuts, 8. W. Mitchell, 
London. 
19,190. BRakE Mecuayis for Cycizs, D. Holmes and 
J. Knutton, London. 
19,191. APPLIANCE for STEAM BoILERs, E. Taylor, Black- 
burn, Lancs. 
19,192. PRESERVING EpIBLE SussTaNces, J. Westaway, 
Liverpool. 
19,193. PNguMATIC TrrEs, J. Westaway, Liverpool. 
19,194. BuLiets, H. Jones, Adwyr Clawdd, near Wrex- 


ham. 

19,195, Sprinc Cuuck, J. Price, Stoke-on-Trent. 

19,196. Looms for Weavine Vetvets, 8. O'Neill, J. 
Holmes, and T. Kershaw, Manchester. 

19,197. Tires for Roap VEHICLE WHEELS, C. Challiner, 
Manchester. 

19,198. ConsrrucTIoN of Lirg-auarps, J. N. and 8, W. 
Fidler, Manchester, 





19,199. Hooxs and Pas, J. Bishop and G. W. L. Case, 
Brighton. 

7 MANUFACTURE of ExpLosives, F. Hall, Liver- 
ol, 

19,201. Venicue Tirgs, J. Birtwisle, Manchester. 

19,202. Sprnninc Macuinery, F, Ambler and A. Bates, 
Bradford. 

19,203. Compinc Macuings, E. Lee and W. Fisher, 
Bradford. 

19,204. Sream Sreerinc Gears for VessEis, A. B. 
Brown, Glasgow. 

19,205. Vatves for Vapour Enarnes, E. W. Cooper, 
Coventry. 

19,206. Comprsation Borriteg Opsner, W. Fenton, 
Glasgow. 

19,207. Davice for Revpgrine the Hearrmnc More 
Acors, W. Crosland, Liverpool. 

os Poy for Saackies, B. Davis, Cradley Heath, 
Staffs. 

19,209. Apparatus for Fittinc Casgs, G. H. Kirtley, 
Newcastle-on-Tyne. 

19,210. Davick for Moron Veuicies, C. M. Linley, 


mdon. 
19,211. AppLiances for Secorinc Ropss, J. and H. 
Heap, J. Bailey, T. Brierley, R. Billington. A. 
Richardson, J. Haydock, and T. 8. Jones, Man- 
chester. 
19,212. Spoons, E. Nootbaar, Germany. 
19,213. Apparatus for CaRRyinG C.otugs, F. Solf, 


London. 

19,214. Banps for Drying Macuinss, P. Edlich, 

mdon. 
19 215. Fornirurg, M. Solomon, London, 
19,216. DistrisutTion of Liquips, F. J. Commin, 
ndon. 

19,217. Hyprants, J. W. Metcalf, London. 

19,218. Macuines for Hoopine Casks, W. Jamieson 
and R. Burn, London. 

19,219. Macuinges for SHaprnc Staves for Casks, W. 
Jamieson and R. Burn, London. 

19,220. Mera Hooxs for Casks, W. Jamieson and R. 
Burn, London. 

19,221. CaRPENTEs’s CLamp, O. Bauer and C. Weiss, 
London. 

19,222. Apparatus for ManuracturE of Coat Gas, A. 
A. Johnston, London. 

19,228. Picosry, P. J. Devine, London. 

19,224. Door Stops, C. W. Fraser, London. 

19,225. Rinc-turnine Latues, W. Christie, London. 

19,226. Arm Comprtssor Enornes, W. E. Lake.—(2. M. 
Bucknam, United States.) 
19,227. Harr Cuirps, E. de B. Mulholland, London. 
19,228. Cookinc and Kitcsen Urensits, R. Thiel, 
London. 
19,229. Steam DistrRiBuTion for Locomotives, H. Lentz 
and C. Bellens, London. 

19,230. Steam Borvers, R. Aitken, London. 

sg Seir-RotaTinc Arn TorpEpogs, W. T. Unge, 

ndon. 

19,232. Ecectric Arc Lamps, A. Blondel, London. 

19,283. TREATMENT of Leap SuLPHIpE, P. A. Guye, 
London. 

19,234. Rar. Jomvt, W. N. Webber, London. 

19,235. No application. 

19,236. Hor Water Heaters, J. A. Coppridge and P. 
Williamson, London. 

19,237. Roorine for Soop Wispow Encvosurgs, C. E. 
Powell, London. 

19,238. Lock Nuts, G. Glossop, Sheffield. 

19,239. AGRICULTURAL Macuings, W. Calwell, London. 

19,240. SPRINKLING Device for Prorectine BuILpINGs 
from Fire, C. P. Smith, London. 

19,241. Venicuzk WHEELS, T. Jones, Coventry. 

19,242. Exsecrric Licut Firrmnes, H. Lea and 8. 
Mitchell, London. 

19,248. ELecrric Generator Locomotivss, A. Dickin- 
son and J. Mannheim, London. 

19,244. Curtne Skins, I. Sonoff and M. Zwerkyff, 
London. 

19,245. AUTOMATIC SIGNALLING for ELEcTRIC RAILWAyYs, 
R P. Wilson and A. G. Marshall, London. 

19,246. Drarnace Beps, E. H. Brown, Hove, Sussex. 

19,247. PLasteRERs’ LatH, A. Hogan, London. 

19,248. Boot Fastentnas, H. Knight, London. 

19,249. Manuracture of Stee, Wire, F. Forsberg, 
London. 

19,250. Cloak, C. Bauer.—(J. W. Séiltzer, Germany.) 

19,251. AtLoy, W. P. Thompson.—{U. 7. fu Carlo, F. 
F. di Tito, and Pollak and Rothschild, France.) 

19,252. Sarety Vatve, W. Laux, London. 

— Meruop of Layine Dust, G. Burnet, Liver- 


pool. 

19,254. Burrinc Gear for Rartway Veuicues, A. R. 
Hill and E. Stephens, Liverpool. 

19,255. Gas Meters, A. F. Feyens, Liverpool. 

19,256, Apparatus for Lirtine Liquips, J. Pire, Liver- 


pool. 

19,257. Houprine Sarps’ Boats in their Cuocxs, T. 
Ogilvy and W. Armstrong, Liverpool. 

19,258. AppaRaTus for DELIVERING CoaL, W. W. 
Fiddes and J. G. W. Aldridge, London. 

19,259. Door Hoxpgrs, F. W. Ruppman, London. 

19,260. Apparatus for OpgRaTING Gas VaLveEs, F. 
Kuechler and W. R. Hubrich, London. 

19,261, FRacTION CALCULATING APPARATUS, G. Knappe, 


London. 
19,262. Domxstic Stoves, E. McGee and T. W. Alsop, 
ondon. 
19,263. TRavELLING Trunks, R. E. Ellis.—(R. Hanel, 
Germany. 
19,264. Dark Siipes for Cameras, R. Kriigener, 
mdon. 
35. InpicaTiInc Device for Egecrricat Fire- 
R. Hoenicke, London. 
19,266. GALVANIC CELL, R. Ziegenberg, London. 
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19,267. Stoves for Heatine Warer, A. J. Faulding, 
Squire Walker, and The British Fire Lighter Com- 
pany, Limited, Keighley, Yorks. 

19,268. Cottar Stup, W., J. A., and J. Gaunt, 
Leeds. 

19,269. Extraction of Gotp from So.vutions, W. 8. 
Rawson and A. 8. Elmore, London. 

19,270. Propuction of ACETYLENE, E. Smith, jun., 
Keighley, Yorks. 

19,271. Coverine of Pipe Frances, C. Whitehead and 

ickson’s Limited, Bradford. 

19,272. Pykumatic Tires for WHEE xs, M. C. Blewit, 
Birmingham. 

19,273. Stgam Generators, 8. A. Ward and A. David- 
son, Sheffield. 

19,274. Domestic Fire-crates, &c., T. Grimshaw, 


ow. 

19,275. Looms for Wxavine, E. Hollingworth —(The 
Crompton and Knowles Loom Works, United States.) 

19,276. Metuop of Propucine Coxg, J. R. Breckon, 
Newcastle-on-Tyne. 

19,277. SPRINKLERS, G. Robinson, Glasgow. 

19,278. Matcu-Boxss, H. Barton, Bristol. 

19,279. Sprinc Fire-Tonas, F. W. Groche, Birming- 


ham. 

19,280. WinDow-AaDJUsTING APPLIANCES, C. 8S. Heape. 
—-(H. Heape, Victoria. 

19,281. INCANDESCENT Gas Lamps, E. F. Hulse, Man- 
chester. 

19,282, Presgrvine the Hutis of Surps, F. E. Dun- 
nett, London. 

19,283. VARIABLE DeLivery Power Pumps, W. L. 
Spence, Alloa, N.B. 

19,284. Reapina Macuing, F. L. Hutchinson, Kelve- 
don Hatch, near Brentwood, Essex. 

19,285. Hggt Protector for Boots, F. W. Burn, 
Manchester. 

19,286. Hzgt Protectors for Boora, F. W. Burn, 
Manchester. 

19.287. Hexgx Protectors for Boots, F. W. Burn, 
Manchester. 

19,288. Street Gutty Box, A. J. Smith, Roath, 
Cardiff. 


19,289. ConcrETE Mixers, H.J. Harding, London. 
19,290. GARMENT FasTeNnERS, J. Daniels, Manchester. 





19,291. Sprinac Crip Umsrecra Howper, J. Nibb 
Birmingham. 

19,292. Worktne Hgatps in Weavina Looms, G. F. 
Gregson, Preston. 

19,293. RenewaB_e Seatinas for Steam Vatvgs, A. T. 
Lockett, Bradford. 

iy i gs Tap, E. Hardman and D. R. Wallwork, 

iver 4 

19,295. Packtna for Stgam EncGine Piston - Rops, L. 
Ww. J len, Manchester. 

19,296. TrousERs Press, 8S. Johnson, Manchester. 

19,297. Automatic Rarpway Wacon Covup.ine, H. 
McGill, Waterloo, near Liverpool. 

19,298. Banp Curps for MAKINO Jomnts between Prprs, 
E. H. Hill, Sheffield, 

19,299. GRamopHONE Recorps, T. F. Smith, London. 

19,300. Sgats, A. K. ay London. 

19,801. Winpow Sash Fasteners, E. Paget and T. 
Forster, London. 

19,302. Manuractoure of Gass VessExs, P. T. Sievert, 
London. 

19,303. Cycies, A. Breese, London. 

19,304. Topacco Pirg Piuc, W. Osbaldeston, London. 

19,305. Evecrric INTER-LockING APPaARATUs for 
Srenacs, E. M. T. Boddam, London. 

19,306. ConsrrucTIoN of Pipg Covp.ine, W. Berryman, 


London. 

bs sol Gas, W. P. Gibbons and R. Masters, Birming- 
ham. 

19,308. Cuttp’s Mongy Box, N. B. Le Fevre, London. 

19,309. Steam Borter Furnacgs, R. Kernay, Belfast. 

19,310. ManuractureE of Paper, C. Thiebaut, London. 

19,311. Lockinc Devices for Nots, C. E. Rancillaz, 
London. 

19,312. Drinkine Vesse_s, W. James, London. 

19,313. Batioons, A. E. Greville, London. 

19,314. CigaR Prercers, J. W. Caldicott and J. R. 
Mawson, London. 

19,315. VARIABLE SpRED MecHANI:M, G. A. Barnes, 
London. 

19,316. GARDEN Ro.uErs, G. A. French, London, 

19,317. SuspenDERs, R. Whitehead, London. 

19,318. Coxine, W. Hepburn, London. 

19,319. Coke Ovens, W. Hepburn, London. 

19,320. Coin Freep Apparatus, J. Foxall, London. 

19,821. CycLomeTer GuarD, G. F. Guyon, Richmond, 


Surrey. 
19,322. TaRasHING Macuings, J. B._ Istilart, 


mdon. 

19,323. CLEANSING and DvgIno Guoves, F. J. Petersen, 

ndon. 

19,324. TggatMent of Raga Gras3;, J. Harris, London. 

19,325. WEED-GATHERING TOOL, W. Maybury, 
London. 

19,326. Etectric Hanp Switcues for Motor Cycuss, 
J. F. Janes, London. 

19,327. Paper Cotrer, W. Ring, London. 

19,328. TRaNnsMiss10on Gear, P. Heuer, London. 

19,329. Urinazs, G. Jennings, Limited, and J. Morley, 
London. 

19,330, Parts for Nicut Sot, G. Jennings, Limited, 
and J. Morley, London. 

19,331. TascuLaTors for TyPEWRITING Macutngs, C. M. 
White.—(The Underwood Typewriter Company, United 
States.) 

19,332. MANUFACTURING CaBBONIC AcIDand HYDROGEN, 
H. 8. Elworthy, A. J. R. Thornett, and F. Fehr, 
London. 

19,333. Exomnatinc the Errects of Ispuction in 
TELEPHONE Systems, J. Young, London. 

19,384. Execrric Motors, Reiss and Klemm, Liver- 


pool, 

19,335. Fexpinc Paper to Printina Macuines, F. W. 
Vickery, London. 

19,336. Door Fasten1no, A. Eppner and Co., London. 

19,337. Gontometers, G. Decker, London. 

19,338. CcutcH Ggarine, W. J. Davy, London. 

19,339. ATTACHMENT tv ApDIES’ CEMENT - TESTING 
Macainxg, F. Latham, Penzance. 

19,340. Inverted INCANDESCENT Gas Licuts, H. A. 
Kent, London. 
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19,341. Bearrne for Usk on Motors, T. Haynes, Bir- 
mingham. 

19,342. Friction Biocks, C. F. Cooper, Leytonstone. 

19,343. RecuLaTine TROLLEY Heap, J. and J. Murphy 
and P. Goodier, Birkenhead. 

19,344. Boots and Suoxs, E. J. Burnett, London. 

19,345. Apparatus for Hotpine Tickets, W. Dewar, 
Dundee. 

19,346, Means for Mixtne So.vtions, J. Hargreaves, 
Farnworth in Widnes, Lancs. 

19,347. Ss_r-rgEDING Razor Strop, I. Knaster, Cam- 

bridge. 

19,348. Szat for Wiypow C.Eaninc, P. Oakes, 

Burnley. 

19,349. Twistine Macuings, E. A. Hulme, Glasgow. 

19,350. CommutTators for oL Enoings, C. 
Beardmore, Bothwell, N.B. 

19,351. Lupricatinc Locomotive CyLinpgrRs, W. M. 
Smith, Newcastle-on-Tyne. 

19,352. Fire ExtineuisHine, W. Miller, Glasgow. 

19,353. AppLiance for Hats, G. Cohn, Birmingham. 

19,354. TRamMwaYy Maintenance, D, McDonald, Cam- 
buslang. 

19,855. CircuLATING WaTER in STgAM GENERATORS, 
J. Whysall, Nottingham. 

19,356. Brackets, F, Sunderland, Birmingham. 

19,857. Cutrinc Toot Hoipers for Lats, T. E. 
Smith, Birmingham. 

19,358. Devices for Strrikinc Matcugs, A. Bate, 
Burnley. 

19,359. PorTaBLe Sream Barus, G. Kiefer, Berlin, 
N.W. 6 Germany. 

19,360. Cow Mitkino Apparatus, J. Hartnett and D. 
M. Robisun, London. 

19,361. TargapD Dressina Macuines, G. A. Freden- 
burgh, London. 

19,362. Construction of Boots, A. G. Grice, Dundee. 

19,363. WasHinc Macuing, D. L. Martyn, East 
Boldon. 

19,364. Drivinc Gear for Exectrric Cranzs, J. W. 
Branstun, Bath. 

19,365. Mgetatiic Conpuits for ELectric WirEs, W. 
H. Isherwood, Leeds. 

19,366. WeicHBRIDGES, D. 8. Houston, Glasgow. 

19,367. Frag WueEgt for Cycies, J. Parkes, Birming- 


19,368, SELF-THREADING SHUTTLES for Weavine Looms, 
‘Ihe British Northrop Loom Company, Limited.— 
(The Northrop Loom Company, United States.) 


19,869. Exastic Tires for Venicizes, C. H. Bryan, 


ndon. 

19,370. Weavinc Looms, The British Northrop Loom 
Company, Limited.—(The Northrop Loom Company, 
United States.) 

19,371. Latues, M. Haas, Berlin, Germany. 

19,372. Pwgumatic Tires, D. Greenhalgh, A. Glaister, 
and E. Hornby, London. 

19,378. CoLounina of Straw, W. T. and E. B. Lye, 
London. 

19,374. TREATMENT of Straw, W. T. and E. B. Lye, 
London. 

19,375. Topacco P1pgs, H. Miller, London. 

19,376. Picks, 8. Montgomery, London. 

yg AppaRATvs for REFRIGERATING MiLK,A. Burnard, 


ion. 
19,378. Apparatus for Hgatino Mitk, A, Burnard, 


mdon. 

19,379. Croruine, L. Altermann, Copenhagen. 

19,380. PHoroGRaPHIc CAMERA SHvutrters, J. R. Hief, 
Desborough. 

19,381. Appitance for Curtnc Dovusie Cun, A. 8, 
Turner, London. 

19,382. Process of Dressinc Yarns, W. B. Leachman, 
London. 

19,383. MANUFACTURE 
London, 

19,384. Pwgumatic Tires, G. J. Arnold, London. 

19,385. SupstiruTe for LiraocRapHic SToNEs, 
Bower, St. Neots Hunts. 


of Cicaretres, 8. H. Squire, 


A, 8. 





19,886. UMBRELLA and SunsuapE Ries, W. H. Rooke 


mdon, 

19,887. Gear for Motor Cars, J. W. T. Cadett, 
vondon, 

19,388, Appress Hotpers for PoRTMANTEAUX, W, 
Taylor and G. Double, London. 

19,889. ScruBBING Brusues, G. R. Frampton, London, 

19,390, ErrecTine an INcREASING LoapD by the App.t- 
CATION of a Constant Errort, P. B. W. Kershaw 
and W. R. Gaff, London. 

19,891, ConTROLLING the Pressure of Arr of other 
Fivuips from their Reservorrs, P. B. W. Kershaw 
and W. R. Gaff, London, 


SELECTED AMERICAN PATENTS. 
From the United States Patent-office Official Gazette, 





765,366. Pittow on Bosh FOR THE AXLES or 
VEHICLES OR OTHER PURPOSES, J. H. Monbeig, 
Caresse, and P. Forsans, Biarritz, France.—Filed/ 
July 8th, 1902. 

Claim. — A pillow or bush for railway cars or the 
like, comprising a bearing block a in contact with the 
axle journal and provided on its inner surface with a 
recess of smaller length and width than said block 
so as to form a chamber between the axle journal and 


[res3e 











the block in combination with a pipe leading into 
the recess of said block and a pump cylinder 
with a plunger piston, and operating means therefor 
adapted to force oil under pressure through said pipe 
into said recess of said block substantially as and 
for the purpose set forth. 


765,562. Hypravu.ic Press, &. 
Enyland.—Filed October 7th, 1903. 
Claim.—In a hydraulic press, the combination of 
main and lifting cylinders, provision for a common 
source of supply for both, a self-closing suction valve 
adapted to permit the descent of the press head by 
gravity, a valve adapted to control connection between 
the lifting cylinders and the main cylinder and to 
also control the supply of pressure from the source of 
power to the main cylinder and, when closed, confine 
the supply of said pressure to the lifting cylinders, 
a valve for regulating the escape of water from the 
lifting cylinders, an exhaust valve interposed between 


| 765,562 | 


Crowe, Sheffield, 





the main cylinder and the exhaust, a balanced pilot 
valve seated in said exhaust valve for controlling 
the operation thereof, and a hand-operated lever 
connected to said pilot valve and to the pressure- 
distribution valve, the connection of said valves with 
the lever being on opposite sides of the fulcrum 
thereof, mae | when the one valve is open the other 
valve will be closed, and vice versé, substantially as 
specified. 


765,672. Ammunition Hoist, J. F. Metten, Phila- 
delphia, Pa.—Filed February 19th, 1904, 

Claim.—(1) In ammunition hoists and the like, an 
endless carrier, a driving shaft therefor, a power 
shaft geared to said driving shaft, and means for 
adjusting the slack of the endless carrier, comprising 
a rotary support for the driving shaft, the axis of 
said support being concentric with said power shaft 


and excentric with the driving shaft, substantially as 
descri (2) In ammunition hoists and the like, an 
endless chain carrier, a sprocket shaft for driving said 
carrier, a rotary support in which said sprocket 
shaft is excentrically journalled, a motor-driven shaft 
centrally journaled in said a rt, a transmission 
shaft also excentrically journalled in said support, 
gears on said transmission shaft co-operating with 
corresponding gears on the motor-driven sI an 
the sprocket shaft, and means for locking said rotary 
support in adjusted position to regulate the slack in 
the chain carrier, substantially as described. 
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NILE IRRIGATION. 


By Six Hanpury Brown, K.C.M.G., late Inspector-General 
of Irrigation in Lower Egypt, and formerly in 
Upper Egypt. 
No. III.* 


BerorE considering the proposals made in Sir W. 
Garstin’s report for utilising the waters of the Blue Nile 
in the interests of the Soudan, it will be as well to con- 
sider and dispose of the questions of storage of water in 
the Equatorial Lakes at the sources of the White Nile, 
and also of Sir W. Willcocks’s proposals relating to the 
Wadi Rayan, 

From the facts recorded about the loss of water in its 
passage through the swamps from Gondokoro to the 
mouth of the Sobat River, it is abundantly evident that no 
good could come from any scheme of storing water south 
of the “Sudd” region under present conditions. But 
looking forward to the time when such loss will be 
prevented, Sir W. Garstin concludes the résumé of his 
proposals for the White Nile with the following words :— 
“Once the channel for the summer water had been satis- 
factorily completed, the schemes for regulating on the 
outlets of the Victoria and Albert Lakes should be put in 
hand in order that a constant discharge of 1000 metres 
cube per second should be poured into the White Nile 
during the season of lowest supply.” And in his full 
estimate of proposals for the Soudan and Egypt he 
includes £E2,000,000 for “Regulation of lakes.” The 
Victoria and Albert Lakes at first sight appear to be 
ideal basins in which to store water for use when wanted, 
and their surface areas are so great that a depth of 
10 centimetres in the Victoria Lake, or of 14 metres in 
the Albert Lake, would represent a quantity of water 
which would suffice for all the needs of Egypt for 
the 120 days of summer without any help from 
the natural discharge of the river or from the Aswan 
Reservoir. But, according to the new proposals which 
contemplate the transfer of the Blue Nile water in 
winter from the service of Egypt to the service of 
the Soudan, the White Nile supply must be enough for 
Egypt in winter as well as summer; while the Blue Nile, 
the Atbara and the Sobat may be relied upon in the 
tlood season for Egypt as well as for the Soudan. Pro- 
bably the Sobat helps to swell the White Nile in early 
winter, but to what extent is not known. Now it is 
stated in the report under review that the mean daily 
discharge entering the Bahr-el-Gebe] from Lake Albert is 
769 cubic metres a second, or 24,250 million cubic metres 
perannum. This, added to the winter discharge of the 
Sobat, is the total available for the winter and summer 
supply of Egypt. 

Now six million acres of perennially irrigated land in 
Egypt requires per acre of gross area a supply of water at 
the mean rate of 15 cubic metres a day for 120 days of 
winter, and of 12 cubic metres a day for 120 days of summer ; 
or a total for the 240 days of 19,440 million cubic metres. 

The annual discharge entering the Bahr-el-Gebel is 
therefore 25 per cent. greater than the requirements of 
Egypt, while there is the winter discharge of the Sobat 
in reserve. So that there is more than enough available 
for Egypt and that part of the Soudan which is not served 
by the Blue Nile. Sir W. Garstin has not made the 
calculation of the total supply available in this simple 
way; but with uncertain data as to rainfall, catchment 
and lake areas, and proportion of “run off” of the 
rainfall, he has attempted to calculate the quantity 
“available for storage,” and also the proportion of 
evaporation to the rainfall reaching the lake. But it 
appears to me that in both calculations he has fallen into 
an error. That he should have done so is, however, to 
his credit, for it shows, though indirectly, that he did not 
neglect his ordinary routine duties as Under-Secretary 
for the fascination of writing a report with such a wealth 
of material as he had collected. To have written so 
formidable a report as that under review without making 
a slip somewhere would have justified the suspicion that 
he could not have been giving due attention to his 
ordinary distracting duties. 

The quantity of water removed by evaporation from 
the lakes in a year should be arrived at as follows :— 

(1) If the lake level is the same at the end of the 
twelve months’ period, used in the calculation, as at the 
beginning of it, whatever the intermediate variation or 
range of surface levels may have been, the quantity 
evaporated is evidently equal to the amount of inflow less 
the amount of outflow. 

(2) If at the end of the twelve months the lake is lower 
than at the beginning, the quantity evaporated is equal to 
the inflow minus the outflow, but plus the net fall mul- 
tiplied by the lake area. 

(3) If the lake shows arise at the end of the twelve 
months, the quantity evaporated is equal to the inflow 
less the outflow, less also the net rise multiplied by the 
lake area. 

Now, Sir W. Garstin has, in the case of the Vic- 
toria Lake calculations, used the average annual range 
of levels—viz., ‘66 metre—as if it were the rise shown at 
the end of the twelve months. His calculations would 
have been correct if the average levels of the lake for 
successive years had shown a continuous annual rise of 
the lake level of 66 centimetres. The same error vitiates 
the results of his calculations of the Albert Lake evapora- 
tion, and of the amounts available for storage in both 
lakes. The figures used in his calculations are the 
averages of some years past; the rainfall is deduced from 
observations of fourteen years; the lake levels are those 
of the past eight years; the outflow discharge is that of 
a year of “mean supply;” and, moreover, this is the 
conclusion given in Appendix II. regarding the Victoria 
Lake levels :—* Between 1896 and 1902 there has been a 
fall of 76 centimetres in the average level of the lake, 
since followed by a rise of 56 centimetres—in 1903. 1878 
was a high-level period; 1880-90 was a falling level 








* No, IT. appeared September 16‘h, - 





period; 1892-95 was a temporary high-level period; 
1896-1902 was a falling level period ; 1903 was a rise.” 
The case of Lake Albertis similar. Pages 74 and 75 of 
the report give evidence “ to show that between the years 
1876 and 1891 there had been a decided fall in the levels. 
There is nothing, however, to prove that this fall is a 
permanent one; in fact, the evidence collected is to the 
contrary.” The rainfall, evaporation and the dis- 
charging capacity of the lake outlets determine the 
surface area of the lakes, making them such that the 
rainfall reaching the lake is equal to the outflow plus the 
amount evaporated. Probably, if the observations em- 
braced long enough periods, it would be found that the 
average levels of the lakes do not vary. As averages are 
used in the calculations for the other two factors—of 
rainfall and outflow—average lake levels should also be 
used ; or, in other words, it should be assumed that there 
is no annual rise or fall of the lake, no matter what the 
intermediate variation of the levels may be during the 
periods used to obtain the general averages of the other 
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factors. With this assumption let us now make the 
calculations with Sir W. Garstin’s data, which are :— 


For Lake Victoria, 
Catchment basin exclusive of lake area ... 
Lake surface area Genie 8 
Discharge of outlet at Ripon Falls ... 
| ee Sie Se ae 


.. 172,000 sq. kiloms. 
68,000 ; 


‘”. 675 cub. m. per sec. 
se +25 m. 

For Lake Albert. 
Catchment basin of Lake Albert Edward, 


exclusive of area of lake... ... ... ... ... 15,900sq. kiloms. 
Catchment basin of Lake Albert, exclusive 


of areaoflake ... ... .., .. 27,500 Pe 
Lake Albert Edward area ... 2,100 es 
Lake Albert area ... 4,500 


... 706 cub, m. per sec. 
.-- 169 

... 1-50 m. 
... 1-25 m. 
.. 25 per cent, 


Inflow from Victoria Nile ... 
Outflow into Bahr-el-Gebel .. ... ... 
Rainfall, Albert Edward catchment.. 

ne Albert catchment aie de 
** Run off” in all cases... 


” ” 


Calculation of Quantity Evaporated. 
Lake Victoria, 
Rainfall— sq. kiloms, m. cubic metres. 
or 
Catchment outside lake 172,000 x 1-25 x = = 53,750,000,000 








Lake surface 68,000 x 1-25 = 85,000,000,000 
Total sees Man etare svete say 138,750,000, 000 

Outflow 3 575 = 86,400 x 265 = 18,133,200,000 
Balance evaporated... 120,616, 800,000 


That is, 87 per cent. of the water reaching the lake is 
evaporated, giving a depth of evaporation of 1°42 m. over 
the lake area. 





Lake Albert, 








Rainfall— sq. kiloms, m, cubic metres, 
Catchment outside 25 
Albert Edward... 15,900 x 1-50 x ia = 5, 962,500,000 
AlbertEdwardarea 2,100 x 1-50 = 3,150,000,000 
Catchment outside or 
Albert .. 27,500 x 1-25 x ies = 8,593,750,000 
Albert area ... 4,500 x 1-25 = 5,625,000,000 
Total from rainfall 23,331, 250,000 
Inflow — 
Victoria Nile... 22,265,000,000 
Total from rainfall and inflow 45,596,250,000 
Outflow— 
c.m. persec. secs. days, 
Bahr-el-Gebel 769 x 86,400 x 365 24, 250,000,600 





Balance evaporated ... 21,346,250,000 


That is, 914 per cent. of the rainfall reaching the lake 
is evaporated, giving a depth of evaporation of 3°23 m. 
over the combined area of the two lakes of 6600 square 
kiloms. 

In Sir W. Garstin’s calculation no account is taken of 
the Albert Edward Lake nd its catchment. 

The depth of annual evaporation found in the case of 
Lake Victoria—viz., 1°42 metres—is not an improbable 
depth ; but the depth of 3°23 metres obtained in the case 
of the Albert Edward and Albert Lakes appears exces- 
sive, and it would therefore seem probable that some of 
the data are incorrect. The insignificance of the 
increase of discharge introduced by the Albert Lake is 
also surprising, as the ratio of its lake surface to the total 
catchment area— excluding the Victoria Nile catchment— 
is roughly as 1 to 8, whereas the Victoria Lake surface 
is to its catchment area as 1 to 4. As Sir W. Garstin 
points out, the whole calculation depends upon assump- 
tions “based upon certain data and upon what may be 
termed probabilities.” But the only safe conclusion that 
can be drawn from these calculations is that which was 
arrived at by Mr. R. B. Buckley, C.S.I. (late Chief 
Engineer of Bengal), and expressed in the following 
passage of his paper on “Colonisation and Irrigation in 
the East Africa Protectorate,” read at the Royal Geo- 
graphical Society on January 27th, 1903 :— 

* All these considerations point clearly to the conclu- 
sion that the rise and fall of the Lake (Victoria) is mainly 
—almost entirely—due to climatic considerations, and is 
but little affected by the draught of the Nile at the Ripon 
Falls. Engineers who calculate on the lake as a vast 
storage reservoir for irrigation would do well to remem- 
ber that the converse of this is true—that is, that no 
works that they can construct will enable them to control 
anything but a very small percentage of the rainfall on 
the catchment of 100,000 square miles. Nature, not 
man, rules over at least nine-tenths of that rainfall ; it is 
incessantly either falling from the skies, or being drawn 
up to them again. It is only the residue escaping at the 
Ripon Falls which man can deal with. This is compara- 
tively asmall amount—not greater than the maximum 
discharge of one of the great canals in Egypt.” 

Of the assumed data used in the foregoing calculations, 
the one which is based on the most reliable observations 
is the discharge of the outflow, and so I propose to calcu- 
late the possible performances of the lakes as reservoirs 
with this figure alone. In the special note on Lake 
Tsana, page 223, Mr. Dupuis, discussing the effective 
reservoir capacity of that lake, remarks:—“The most 
that any system of regulation could attempt to do would 
be to concentrate this total available volume into a com- 
paratively short period of flow, the outlet of the lake 
being kept entirely closed during the remainder of the 
year. 

Now, the mean discharge of the Victoria Nile at the 
Ripon Falls in a year of mean supply is given as 
575 cubic metres per second, or 49,680,000 cubic metres 
per diem—let us say 50,000,000 per diem. As Egypt 
must in future depend on the White Nile supply, unaided 
by the Blue Nile, in both winter and summer, the dis- 
charge at the Ripon Falls cannot be reduced for the 
240 days of those two seasons, inasmuch as a dis- 
charge of 1000 cubic metres a second is what, accord- 
ing to Sir W. Garstin, is required; and the present 
mean discharge of the Bahr-el-Gebel is only 769 cubic 
metres a second. All, then, thatis possible is to close the 
Ripon outlet for four months, and concentrate the twelve 
months’ supply into the eight months’ flow—that is, the 
present mean discharge of 50 million cubic metres a day 
for twelve months can be converted into 75 millions a day 
for eight months. But navigation between Gondokoro 
and Khartoum must be provided for, so that not more 
than half the four months’ discharge at the Ripon Falls 
can be considered as available for storage. Therefore the 
discharge for eight months could be increased by only 
25 instead of 50 per cent.—that is, to 62$ million cubic 
metres a day. 

It would be a comparatively simple matter to build a 
regulating work across the Ripon Falls for considerably 
less than the estimated £E1,000,000; but, supposing it 
built, and half the four months’ discharge stored, what 
would happen? In consequence of the reduction of the 
discharge for four months, Lake Choga would drain 
off, and when the regulator was opened would fill again, 
whereby much of the increased discharge would be lost. 
Sir W. Garstin points out that if a regulator were built on 
the Ripon Falls, “it would almost certainly be necessary 
to embank the 80 kiloms. of its course through Lake 
Choga. If this were not done, the only result of an 
increased discharge at the outlet of the river would be an 
increase of the area of this lake, and a corresponding 
increase in the loss caused by evaporation.” 

But why attempt to store water in the Victoria Lake inas- 
much as its outflow joins the Albert Lake upstream of the 
latter lake’s outlet? The one barrage downstream of the 
Lake Albert outlet would command. the outflow of both 
lakes, and the whole storage be concentrated in the 
Albert Lake, which, by reason of its steep sides and for 
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other reasons, is to be preferred to Lake Victoria as a 
storage reservoir. 

We will now calculate what such a Lake Albert 
reservoir could do. The mean discharge of the Bahr-el- 
Gebel at Wadelai is 769 cubic metres a second. If we 


allow a discharge of 287 cubic metres a second (25 

inillion a day) to provide for navigation during the four 

flood months, the quantity available for storage is 

(769 — 287 =) 482 cubic metresasecond. The increased 

discharge of the remaining eight months would then 

769 + 482 =) 
2 


become ( 1010 cubic metres a second, 
almost the exact figure required. This is a somewhat 
remarkable result of the calculations now made with the 
single datum of lake outtlow, and seems to show that 
Nature—if we like the expression—has arranged matters in 
such an economical manner, that the sources of the White 
Nile, if utilised to the full, will provide liberally for the 
wants of Egypt, but without much margin. Sir W. Garstin 
points out that the best place for the regulator to control 
the outflow of Lake Albert would be at the Luri village 
of Otiak, 10 kiloms. north of the Victoria Nile junction 
with the Albert Lake. Such a work could be easily con- 
structed, the collection of labour and materials being the 
most formidable difficulty. The amount of water to be 
stored, according to the above calculations, is 482 x 
86,400 x 125 = 5,205,600,000 cubic metres, which would 
not raise the level of the lake of 4500 square kilometres 
area by so much as 1} metres. A barrage to hold up 
double this and to pass 1000 cubic metres a second could 
doubtless be built for ££1,000,000. The second million 
in the estimate for the Ripon Falls regulator would, as I 
have endeavoured to show, not be wanted. 

There remains to be considered the project for forming 
a storage reservoir in the Wadi Rayan under the new 
aspect given to it by Sir W. Willcocks in his pamphlet, 
“ The Assuin Dam and Lake Moeris.” 

Sir W. Willcocks’ basis of calculation of the supply 
required is that a stored quantity of one milliard of cubic 
metres of water is sufficient for the conversion of 500,000 
acres to perennial irrigation ; and also that, after taking 
into account the milliard already provided by the Aswan 
Reservoir, there still remain 14 million acres to be con- 
verted. Three milliard cubic metres more are, therefore, 
according to his figures, required. One milliard is to be 
provided by raising the Aswan Dam 6m., a proposal 
already discussed as the first item of Sir W. Garstin’s 
programme. The remaining two milliards Sir W. 
Willcocks proposes to provide by storage in the Wadi 
Rayan, a depression in the Libyan Desert to the south of 
the Fayoum, from which it is separated by a limestone 
ridge. The depression has, at a level of about 29m. 
above the sea, a surface of 700 square kilometres, 
about a quarter of the size of the ancient Lake Moeris. 
The lowest point of the Wadi is 41 m. below sea-level. 
If filled with water from the Nile to make it serve as a 
reservoir, it will be the top layer only of a few metres’ 
depth tht will be utilised to supplement the summer 
Nile. The proposal to make the Wadi Rayan a reservoir 
was Mr. Cope Whitehouse’s original conception; but, 
originally conceived as an isolated project, its weak point 
was that by itself it would give a plentiful discharge in 
April and May, less in June, and very little in July, 
whereas what is wanted is the reverse. Sir W. Willcocks 
has now pointed out that “when the Assouan Reservoir 
is capable of supplying two milliards of cubic metres of 
water it will be possible to utilise the Moeris Lake to its 
utmost capacity. The Assouan Reservoir, being high 
above the level of the Nile, can give its supply at the 
beginning or end of the summer; it can give it slowly, 
or with a rush, while the projected Lake Moeris, being 
directly in communication with the Nile, and only 
slightly above low Nile level, its discharge would depend 
entirely on the difference of level between it and the 
Nile, and consequently as the summer advanced it would 
gradually fall, and would not be able to give at the end 
of the summer a quarter of the discharge it could give 
at the beginning. But let us imagine that the reservoir 
and the lake are both completed, and full of water, and 
that it is the first of April Lake Moeris—z.e., the Rayan 
Reservoir—will be opened into the Nile, and give all the 
water needed in that month, while the Assouan Reservoir 
will be maintained at its full level. In May, Lake Moeris 
will give nearly the whole supply and the reservoir will 
give a little. In June the lake will give little and the 
reservoir much; while in July the lake’ will give prac- 
tically nothing and the reservoir the whole supply. 
Working together in this harmonious manner, the reser- 
voir and the lake, which are the true complements of 
each other, will easily provide the whole of the water 
needed for Egypt.” 

Sir W. Garstin concedes that the scheme thus pre- 
sented is a most attractive one. The project of reviving 
the ancient Lake Moeris in a neighbouring depression to 
that which once held the classical lake has fascinated 
many, amongst others Sir W. Willcocks; hence the 
necessity for withholding judgment on the project until 
its weak points have been examined, lest its outside 
personal attractions should obtain for it the approval that 
it may not deserve. 
canal connecting it with the Nile across 20 kiloms. of the 
cultivated land of the Beni Suef Province and 16 kiloms. 
of desert; and it would take from three and a-half 
to seven years to fill, according to different estimates, 
before it began its functions as a reservoir to supplement 
the low Nile. After that it would receive its annual recoup- 
ment, according to one of Sir W. Willcocks’ proposals, 
during flood, and, according to the other, during flood and 
winter. 

If the winter discharge of the Blue Nile is reserved for 
the Soudan, as proposed in the Blue-book, there will 
certainly be no winter supply to spare for the Rayan 

teservoir, at any rate until the amount of the winter 
supply has been increased by the prevention of loss of 
water in the “Sudd” region. Consequently Sir W. 
Garstin considers that Mr. Beresford’s Bor-to-Sobat canal 


4 


The depression would be filled by af 





project must come first. Otherwise winter navigation 
below Aswan will assuredly suffer, as the filling of the 
enlarged Aswan Reservoir will cause a reduction of 
22 million cubic metres a day from the natural discharge 
of the river, already reduced by 20 millions through the 
transfer of the Blue Nile to the service of the Soudan. 
Sir W. Willcocks’ other proposal provides for the filling 
during flood, but, instead of a storage of 2 milliards, 3 
milliards is provided for. It seems to me that, as the 
winter supply of the river is limited, the project for filling 
during flood is the sound one. But, considering this 
project as an alternative to the Bor channel project, it 
would be preferable, for purposes of comparison, to have 
before one an estimate for a storage of 2500 million cubic 
metres, as giving all that is wanted in Egypt in the 
following way :— 
Million c.m, 
a day. 
Natural summer discharge 
eee 
First milliard Aswan 
Second * can ae 
Rayan Reservoir to hold 
2500 million ¢.m. ... 


Million ¢.m, 
a day. 
Naturalsummer discharge 
ee eS 25 
20 First milliard Aswan 20 
Second - we SO 
| Increase due to Bor 


channel... 25 


aw 
80 

Sir W. Willcocks estimates that his project would cost 
£E2,000,000 if two milliards are stored, and £E2,600,000 
if three milliards are stored. Mr. A. L. Webb, C.M.G., 
the Inspector-General of Irrigation, Upper Egypt, 
criticises the proposals in the following words :—* The 
modified project, with inlet and outlet channels of 
sufficient dimensions to allow of the utilisation of the 
Wadi Rayan both as a storage reservoir and a flood 
escape would cost at least £E5,500,000. It is fascinating, 
and presents no engineerirg difficulties, but it has its 
drawbacks. It is costly, it will take ten years to bring 
into working order, and it must not be forgotten that no 
one can know, nor are there any means of ascertaining, 
whether it will hold water.” Sir W. Garstin lays stress 
on this last objection. In reply to it, Sir W. Willcocks 
argues thus:—‘* When the old Lake Moeris, or the 
present Fayoum, was full of water, and 63 m. higher than 
the bottom of the Wadi Rayan, and remained so for 
thousands of years, there was no question of the waters 
having become salted, or having escaped into the Wady. 
The Wady was as dry asit is to-day, and the great inland 
sea was always fresh. If there had been any serious 
infiltration from the ancient Lake Moeris into the Wady 
Rayan there would have resulted a considerable lake, 
which could not have escaped the notice of the numerous 
travellers and writers who visited and described Lake 
Moeris. No mention was ever made of such a lake.” 

Sir W. Garstin quotes from the report of the Technical 
Commission, showing that Sir Benjamin Baker and his 
colleagues considered there was a danger of serious 
infiltrations and springs being formed in the Fayoum; 
and on account of this fear, Sir W. Garstin considers it 
“advisable to reserve judgment upon this scheme,” and 
for this reason, and for the sake of increasing the water 
supply passing Aswan, he considers the project for 
improving the Bahr-el-Gebel should be given preference 
over that of the Wadi Rayan. For those who have felt 
the attraction of the Rayan project, it will be soothing to 
note that “judgment is reserved,” and nothing worse. 

We have now passed in review all the projects imme- 
diately affecting Egypt which are contained in the list of 
works considered most urgent. In the fuller list appear, 
“Two barrages between Asyut and Kena—£E2,000,000,” 
aboyt which the report says nothing. They would 
probably be similar works to the Assiout Barrage, and have 
similar functions. There have been other works of Nile 
control discussed of late years, of which no mention is 
made in the Blue-book, probably because the provision of 
an ample supply in the river above the Delta Barrage 
would render them unnecessary, and would be a prefer- 
able alternative. These suggested works are :— 

A barrage at Atfeh across the Rosetta branch. 

A barrage near Damietta across the Damietta branch. 

It has also been suggested that it would be better to 
make a barrage somewhere between Beni Suef and Wasta, 
rather than adapt the Middle Egypt perennial canal to 
carry the extra supply required by Giza Province and the 
northern tracts of Beni Suef. Possibly this suggestion 
also has died young uo give place to a better. 








SOUTH LONDON CONDUIT TRAM LINES. 


THE reconstruction of the tramways in South London 
for traction on the conduit system has involved work of 
considerable magnitude. There is no doubt whatever 
that in a city like London trams should be run on the 
conduit system. This will be granted on all sides, at all 
events as regards the busier portions of the City. There 
are those who maintain that on some portions of the 
routes which have recently been converted, the overhead 
system might well have beenemployed. The undertaking 
would have been undoubtedly cheapened thereby, but 
there would have been the unsightliness and the certain 
amount of danger attaching to overhead wires, and also 
the liability to injury of water and gas pipes. Both the 
latter risks may be small now-a-days owing to improve- 
ments in manufacture and installation, but they exist, 
and the London County Council decided that « con- 
duit system should be employed for the tramways in 
South London. By the courtesy of Mr. Maurice Fitz- 
maurice, C.M.G., the chief engineer to the Council, we are 
enabled to give a description of the work carried out in 
connection with the conversion of one tramway route, 
namely, that from Kennington to Streatham, and to repro- 
duce a number of the drawings actually used in the work. 
We acknowledge our obligations to Mr. Fitzmaurice and 
his assistants for much help in the preparation of our 
description. 

The line under consideration runs from near Kenning- 
ton Church to opposite the public library at Streatham— 





a distance of 3°45 miles. It passes on its way up the 
Brixton road, up Brixton and Streatham hills, and 
along the Streatham High-road. There is a double line 
throughout, and the lines which are replaced were for 
several years worked on the cable system. The power- 
house for this is situated just off the east side of Streatham. 
hill, opposite Telford Park. It is now temporarily utilised 
for the generation of a portion of the electric current for 
working the new trams. From this point, under the old 
system, cables ran southward to Streatham and north- 
wards to Kennington. The cable conduit was unsuitable 
in size and shape for use with electric traction, and th: 
consequence was that the whole line had to be torn up and 
reconstructed throughout. This necessitated some heavy 
work, and it was decided not to run any tram service at 
all during the reconstruction. The service of electri: 
cars was, however, commenced over the northern portion 
of the route to Brixton station on May 21st, the stoppage 
thus lasting for only forty-four days, and, as a matter of 
fact, some exceedingly smart work was done by the con. 
tractors, particularly just at the finish. 

As now laid the conduit contains the positive and return 
electric conductors, which are carried on insulators, and 
we understand that a very satisfactory insulation indeed 
is maintained, the leakage being quite small. Besides the 
conduit the whole of the rails had to be relaid, and also 
the bed on which these were fixed. The rails used are of 
the ordinary tramway girder type. In the straight or 
on slight curves these rails weigh 105]b. per yard run, 
but on curves of 100ft. radius and under the weight is 
increased to 111 Ib. The depth of the rail is Tin., and the 
width of the running head 2}in., the web tapering from 
fin. at the bottom to ,j,in. at the top. The fish- 
plates are of two forms, the two sides of the rail 
being differently shaped. The smaller fish-plates weigh 
26 lb. and the larger 30} lb. At each joint special sole 
plates are employed. These consist of a portion of 
rail inverted, so that its base comes into contact 
with the underside of the base of the rail. In this 
position it was hot riveted by means of twelve jin. 
diameter rivets, three on each side at each rail end. This, 














Fig. 12—HADFIELD’S POINTS AND CROSSINGS 


of course, has the effect of greatly stiffening the joint. 
In addition to this there is further a sole plate placed 
in the centre of each length of rail. This is only 
lft. 4in. long, and it is secured by six rivets—three 
on each side. It is, however, of the same form, namely, 
a piece of inverted rail. The great majority of the 
rails used were 45ft. in length, but there are small 
percentages of rails 37ft. 6in., 30ft., 22ft. 6in.; and 
15ft. In these three smaller sizes tie bar holes 
have been omitted when the rail is of a section 
weighing 111]b. per yard. Otherwise slotted tie bar holes 
are formed at 3ft. 9in. centres throughout the length of 
the rail. The first is placed at 1ft. 10}in. from the end of 
the rail, so that the distance between this and the tie bar 
nearest the end of the next rail is 3ft. 9in. The ordinary 
tie bar holes are 3in. long and 1}in. wide, and the slots 
formed are made circular at the ends. Each rail has three 
fish bolt holes at each end. The centre of the first hole 
is 2in. from the end of the rail, the other two holes being 
at 4in. centres. The general shape of the rail and the 
method of forming the sole-plate joint is well shown in 
Fig. 1, page 291. 

The gauge at which the rails are laid is, of course, 
4ft. 8}in., and they rest on a bed of concrete 9in. in thick- 
ness. The general arrangement of the conduit construc- 
tion is shown in Fig. 2. It will be seen that for the major 
part of its length the conduit is formed of concrete 6in. 
thick. This was constructed round removable forms, 
and its inside surface has a rendering of neat cement 
so as to make it smoother. Placed at 3ft. 9in. centres are 
cast iron yokes, which are of the form shown in Fig. 3. 
These are bedded in concrete, and are placed exactly 
midway between the rails. Their general appearance 
and dimensions are we!l seen in the engraving. They 
are strongly made, and have need to be, since they 
have to keep the running rails to gauge, and on them 
depends the width of the slot opening at the road level. 
The method of forming the slot is by means of two special 
-_ bars of the shape shown. They are Tin. deep, and 
are so laid that their tops are just gin. higher than the 
highest point of the running rails. They rest on horizontal 
machined faces on the top of the yoke, to which they 
are secured by jin, bolts and nuts. The holes in the yoke 
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SOUTH LONDON CONDUIT TRAMWAYS—BRIXTON AND STREATHAM BRANCH 


(For description see page 290) 
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are slotted, 1jin. long by jin. wide, so that there is 3in. 
play for the bolt, which permits of the adjustment of the 
width of the slot. This, it will be observed, is fin. wide. 
The yoke has a slotted lug cast upon it on either side at 
the top. The objects which these lugs fulfil are two-fold. 
First they serve to hold one end of a specially shaped 
tie bar, the other end of which passes through a hole 
in the web of the slot rail. This bar is screwed at both 
ends for nuts, and as the yokes are placed at 3ft. Qin. 
centres, the slot rail is held outwards at the same 
distance. From every alternate yoke on each side 
a tie rod is taken from the lug on the yoke to 
the running rails, the latter being, therefore, tied 
every 7ft. 6in. on either side. It will be noticed that the 


lug is specially formed for the reception of the end of the | 


tie-rod, and that an additional nut on the slot rail tie bar 
serves to hold the track rail tie bar against the lug on the 
yoke. The shapes of both lug and jaw are such that it 
is not possible to pull the end of the tie bar from the lug by 
horizontal pressure outwards, that is to say, in the 
direction in which the pull actually comes in practice. 
The end of the tie bar, which passes through the rail, is 
screwed and provided with nuts, one on each side of the 
web. The tie bar is 2in. wide and 3in. thick. Near the 
top of the yoke small lugs gin. wide are cast. These are 
for holding the ends of wrought iron bars 23in. wide and 
in. thick, these being placed between the yokes in order | 
to strengthen the concrete at the. overhanging edges of 
the conduit. This precaution was found to be necessary. | 
Referring again to Fig. 2, the plan view shows the 
appearance of the yokes and tie bars seen from above. 
It also shows a cross section of the line and conduit (a) at 
a yoke; (6) between yokes; and (c) at an insulator box. | 


| inspection or repair—is usually made to coincide with 
| these breaks in conductor rails. Fig. 7 shows the 
| arrangements made at sucha place. The cables supplying 


must obviously be two joints, and these are held by wider 
clips provided with two holes for pins so placed that the 
conductor rails practically butt against one another, and 
the two ends of adjacent rails are held in one meiallic 
clip. This, however, is, of course, not relied upon for the 
electric conductivity, and two copper bonds are riveted 
across each break. These bonds are each of No. 000 
stranded copper, and have fin. terminals. They are 
hydraulically riveted to the T rails, and are arranged in 
the manner shown in Fig. 6. In Fig. 4 the insulator 
is shown with its box cover on, and is generally 
dimensioned. 

The conductor rails do not form one unbroken electric 
| circuit from end to end. At intervals of about half a 
mile 2ft. breaks are left in them, the two ends of rail 
being bent away from one another to prevent me- 
chanical shock as the plough passes from one to the 
other. The portions of rails between two breaks are 
called sections, and they are connected to the 
electric mains, so that by means of switches any one 
section may be cut out of circuit. A plough-box—z.e., a 
place where the collector plough may be taken out for 





current are taken through a switch pillar into a manhole, 
and are there branched off to the various circuits through 
pipes laid under the lines. At these points the 
insulator boxes are rather larger, but otherwise quite 
similar to the ordinary insulator boxes already described. 
The T rails, also, are supplied with two insulators near 
together so as to stiffen their free ends against the slight 
concuss:ve shocks which are to be expected as the plough 
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Fig. 13—ARRANGEMENT OF 


The conductor rails are T shaped, and are placed 
thus ~~}. The collector plough goes between them, 
and its rubbing contact pieces are pressed against the 
sides of the conductor rails. These have, of course, to be 
insulated, and accordingly insulator boxes are formed in the 
centre of the track, these boxes being spaced 15ft. apart 
from centre to centre. The bottoms of the boxes are 
formed in the manner shown in the right-hand cross sec- 
tion in Fig. 2, the bottom of the box just coinciding with 
the bottom of the conduit. The total opening at the top of 
the boxes is 2ft. 8in. by 1ft.4in. They are closed by two 
heavily webbed covers, the tops of which are dished for 
the reception of granite setts. These covers are provided 
with slotted holes for the insertion of hooks for lifting 
purposes. They are more or less of the kind generally 
used for this and similar purposes, and call for no 
particular comment. The insulators, on the other hand, 
possess several points of interest, and were, we believe, 
in the first instance designed by Mr. Connett, Messrs. 
White’s chief engineer, for « similar purpose on one of the 
American conduit systems. One of them is shown in 
Fig. 4. They are formed first of all of a circular cast 
iron cover which is provided with a lug for attachment 
by bolts to the lower flange of the slot rail. This cast 
iron cover is fixed with its opening pointing downwards. 
It is corrugated inside, and into it is cemented with 
very finely ground neat Portland cement the in- 
sulator—also of circular box form, and corrugated 
both outside and inside. Into the inside of the 
insulator is in its turn cemented a corrugated steel sup- 
porting stalk lin. in diameter, which serves to hold the 
insulator clip. The method of securing the T shaped 
conductor rails to this clip is readily seen, and needs no 
description. There is one point, however, which calls for 
comment. It is the method employed for making adjust- 
ments. It will be seen in Fig. 4 that an excentric 
washer is provided just above the insulator clip. This 
excentric washer, as will be seen in Fig. 5, works in a 
slot in the insulating clip. Since the insulator stalk or 
spindle is fixed, it follows that any circular motion of 
the washer, which can be revolved by a spanner, 
moves the clip holding the conductor rail either back- 
wards or forwards, as may be desired. The T rails | 
are laid in 30ft. lengths, and hence enter three insu- | 
lator boxes. In the centre box the T rail is only held | 
by one clip and pin, but in the boxes on either side there | 
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TRACK AND SLOT POINTS 


comes between the rails, and the springs of the contacts 
are compressed. 

Where the plough boxes come special yokes have to be 
used, and the form employed is shown in Fig. 8. As will 

e seen, it is the top part which is different from the 
ordinary yoke, the bottoms being identical. This yoke 
only comes in the centre of the length of the plough box. 
The details of the latter are shown in Fig. 9. The overall 
length of the box casing is 5ft. 8}in. It is carried at 
each end on a standard pattern yoke, to which it is 
secured by #in. bolts, while in the centre comes the 
special yoke already mentioned. The casing is of cast 
iron, and the cover is of cast steel. At each end where 
the cover meets the casing the ends are chamfered off so 
as to prevent the plough catching on them as it passes. 
The general arrangement of the whole box will be easily 
understood by means of the engraving. 

It is well known that, if water be allowed to stand on a 
tramway line, it causes the latter to deteriorate quickly. 
Hence, in this particular line, ample precautions are taken 
to drain away any water which may tend to collect. Every 
40 yards, approximately, are placed drainage pits, these 
being connected both to the sewer and the conduits, the 
latter being so graded that they drain into the sumps. 
In addition to this there is a system of rail drain boxes 
which are connected either directly to a sump or into the 
conduit. These rail drain boxes are placed in the valleys 
of all meeting grades, and also at those places on level 
lines where water is found to collect. The details of 
these drainage arrangements are shown in Figs. 10 and 
11. It will be seen that slots are cut in the rails, these 
slots communicating with a drain box and a 3hin. stone- 
ware pipe leading to the conduit. The slots in the rails 
are formed in the flange groove, and are placed two by 
two, each pair being close together, the distance 
separating them being lin. The slots themselves 
are fin. wide and 4in. long. The sump well is 
7ft. din. deep from the top of the running rails. 
The sump itselfis about 9ft. 9in. by 2ft. in the upper part, 
and at the bottom there is a well 3ft. deep, this well 
being 3ft. by 2ft. From the upper part of this well a 
Yin. stoneware pipe leads to the sewer through a trap, 
as shown. The reason for the breadth of 9ft. Qin. is 
that the sump is carried across so as to embrace, and 
to receive the water from, the two conduits. 


duits should be kept free from deposit of mud, sand, or what 
not, and for this purpose provision at junctions has been 
made for a supply of water from boxes below the road 
level. From nozzles in these boxes lengths of flexible 
tubing can be attached, and the points, &c., at the junc- 
tions well washed. The water and dirt finds its way 
into the sump pits, and that which cannot get away into 
the sewer remains in the sump and is removed from time 
to time just as is the deposit in street gullies. 

Portions of a tramway undertaking which are always 
important, and which become all the more so when a slot 
system has to be dealt with, are the points and crossings, 
The work undertaken by the London County Council in 
the South of London has necessitated some complex 
junctions and crossings, which have called forth no incon- 
siderable amount of ingenuity in their design and con. 
struction. We understand that the whole of the special 
work of this description on the line under discussion 
was entrusted to the Hadfields Steel Foundry Com- 
pany, Limited, of Sheffield, and we also understand 
that the work done by this firm was entirely satisfactory. 
In order to ensure rigidity and absolutely accurate 
spacing of the slot rails, it was found necessary to unite 
the slot crossings and the rail crossings into solid cast- 
ings. This, of course, added to the already complex 
nature of the steel castings, which in some instances 
required to be 24ft. in length, with a thickness in parts of 
only jin. The moulds for these steel castings had to be 
made so as to provide for the large contraction of in. per 
foot. A 24ft. casting would, therefore, shrink 6in. in length 
while cooling. Accuracy in making these lay outs can only 
be obtained by the exercise of great care. First of all, the 
lines were laid out to full size ona large floor and checked. 
The plans were then sent to the patternshop. The metal 
employed in the casting was a specially hard and tough 
grade of Hadfield’s best cast steel. After machining the 
work was put together exactly as it was required to be in 
the street. In Fig. 12 we give a reproduction from a 
photograph taken of a set of points and crossings during 
the work. This shows the whole as assembled in the 
shops before being sent away. The complexity of the 
necessary arrangements for points is perhaps even 
better shown in the engraving Fig. 13, which gives 
all the details of the point-shifting mechanism. The 
drawing explains itself, but we may add that occasion- 
ally the switching lever is arranged on the pavement and 
not in the roadway, which necessitates longer connecting 
levers and a special pavement box. We may also 
draw attention to the ingenious slot point cover which is 
employed, and which forms the subject of a patent by 
Messrs. Hadfield and Galbraith. By the use of this 
device the width of opening at the end of the V piece is 
reduced, and the possibility of fragments of stone or other 
material dropping through into the conduit, and thereby 
perhaps interfering with its efficiency, is largely reduced. 
The danger of small wheels, such as those of bicycles, 
sticking or catching in the V is also eliminated. All the 
crossings at the intersections are fitted with a plate of 
“Era” manganese steel—another of Messrs. Hadfield's 
patents. The wearing qualities of this extraordinary 
material are now well known. Th2 length of line recon- 
structed is equivalent to 6°89 miles of single track. The 
work was commenced on April 7th, and completed on 
June 14th, the actual time occupied being rather less 
than ten weeks of six working days, as no work was 
carried out on Sundays. The contract date for comple- 
tion was June 30th, 1904. Under Mr. Fitzmaurice the 
preparation of the plans, &c., were carried out by his 
principal assistant for tramway work, Mr. T. C. Way, 
and Mr. E. W. Edmonds acted as resident engineer. 

The contractors in chief for the whole work were Messrs. 
J.G. White and Co., Limited, of 22a, College-hill, E.C., 
whose chief engineer is Mr. A. N. Connett, and they cer- 
tainly carried through the whole scheme in an excellent 
manner, and in quick time. 
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The Rec:nt Development of Physical Science. By Wit1taM 
Cectn DampreR WuetHam, M.A., F.R.S., Fellow of 
Trinity College, Cambridge. London; John Marray. 
1 


Ir is difficult to review a book of this kind. The strong 
temptation is simply to state what it contains, and leave 
the reader to form his own conclusions. Oa the other 
hand it seems to be unfair to dismiss in cursory fashion 
the work of a competent man who has successfully placed 
the puzzles of the universe in fair type and lucid language 
before the world. If the reader rises unsatisfied, uncon- 
vinced, still perplexed, from his perusal of this book, that 
is not the author’s fault. Within the last few years 
physical problems have employed some of the finest 
possible intellects. Certain conclusions have been 
reached, many discoveries made, and yet the outsider, 
the man competent to see with his own eyes, hear with 
his own ears, and understand what is set before him, can 
arrive at but the one conclusion, namely, that in all funda- 
mentals physical science in the present day is little 
more than a chaotic concatenation of hypotheses. We do 
not, of course, refer to the practical pages of the book of 
knowledge, to the investigations, deductions, propositions, 
which have given us such matters as wireless telegraphy, 
the electric light, or aniline dyes; the discoveries, sub 
sequent inventions, and introduction to our daily life, of 
things which differentiate the present from the past to 
our great advantage, and redound to the infinite credit of 
workers in physical science; but to the result of the 
ceaseless attempts which are made to satisfy curiosity, 
without regard for the value in any shape or way of that 
satisfaction. 

Mr. Whetham begins with a Preface, proceeds to an 
Introduction, and then goes on to deal in the order here 
given with “The Philosophical Basis of Physical Science,” 


“The Liquefaction of Gases, and the Absolute Zero of 





On the other hand, it is very necessary that the con- | 


Temperature,” “ Fusion, and Solidification,” “The Problem 
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of Solution,” “The Conduction of Electricity through 
Gases,” “ Radio-Activity,” ‘‘ Atoms, and Ether,” and “ As- 
tro-physics.” He has written in one sense for the “ man in 
the street.” Anyone who understands something of 
science, and is interested in it, will be able to understand 
what our author has to say. There is no mathematics at 
all. Metaphysics have been avoided as far as possible. 
The different views held as to the cause of phenomena 
are lucidly explained. The book is in many ways unique, 
in none more than its simplicity of diction. There is no 
confusion of thought vr expression in it. If its contents 
are fairly mastered then the reader will be in possession 
of the drift of modern thought. He will have, at all 
events, a good idea of what such men as Larmor and 
Lodge, and Rayleigh and Crooks and Thomson think 
about the universe. It would be easy to give an 
abundance of extracts, but they would be of little use to 
the reader. The book stands or falls asa whole. The 
same ideas and fundamental hypotheses run through it 
from end to end, and isolated extracts could do no more 
than supply examples of the author’s style. It will be 
far more profitable to say a few words as to the position 
of physical science generally, as set forth in the pages 
before us. 

In the first place, our author does good service by 
pointing out that there is no such thing as law in Nature. 
“ When fitted into our mental picture, a generalised result 
of experience is known as a physical law, or to change the 
form of a phrase and the size of two letters, as a Law of 
Nature. Many brave things have been written, and many 
capital letters expended in describing the Reign of Law. 
The laws of Nature, however, when their mode of dis- 
covery is analysed, are seen to be merely the most 
convenient way of stating the result of experience in a 
form suitable for future reference. The word ‘ Law’ 
when used in this connection has had an unfortunate 
effect. It has imparted a kind of idea of moral obligation 
which bids the phenomena ‘obey the law,’ and 
leads to the notion that when we havc traced 
the law we have discovered the ultimate cause 
of a series of phenomena.” He goes on to say that the 
great change in the rate of progress of Natural Science 
has occurred since men learned to concentrate their 
immediate attention on the question of how phenomena 
are related, and to cease, for the time at any rate, to ask 
why they appear. We think that this is barely true. The 
prevailing spirit of the physicist is an all-pervading 
curiosity. He wants to know quite as eagerly why 
phenomena occur, as how they take place. And his 
devotion to the latter point exists, in the main, because 
its solution will be most likely to supply the answer to 
the first query. As we read these pages it becomes more 


and more evident that no answer at all can be 
given to a host of questions of both the how 


and the why order, unless we start with certain funda- 
mental hypotheses. The first of these is the consti- 
tution of matter. At the very outset we are in a diffi- 
culty. Mr. Whetham shows very clearly that the notion 
of continuous matter is unthinkable. There could be no 
elasticity, or yielding, or vibration, or internal motion of 
any kind in a continuous solid. Therefore, it is assumed 
that all matter is discrete, granular, made up of grains, 
which can move among themselves. They are so 
minute that about three hundred of them would be 
required to bridge the finest line that the microscope 
can detect—a line with a thickness of about the 
hundredth thousandth of a centimetre. But it may be 
asked, Are we at all more capable of forming a concept of 
a minute portion of continuous matter than we are if the 
portion is large? The molecule is split up into atoms, 
and now atoms are held to be composed of corpuscles, and 
so the hunt after the infinitely small goes on. But the 
difficulties standing in the way of the corpuscular concept 
of matter are too great for some minds, and so we are 
told that, after all, there is no matter distinct from elec- 
tricity. If we ask what electricity is, we are toid that it 
is matter. If we ask what matter is, the reply is that it 
is electricity. It will be understood that the answers are 
not given in this frank and brutal way, but that is what 
they mean in the ultimate. It is a detail that this theory 
leaves the phenomena of a static charge of electricity 
unexplained. A further hypothesis is that electricity, 
and therefore matter, is nothing more than a strain in 
the ether. What this means we do not suppose that 
more than half-ardozen men know. We are not among 
the six, 

Another fundamental theory is the existence of the ether. 
This is postulated, because it is held that the existence of 
“action at distance,” that is to say, the transmission of 
phenomena across empty space, is unthinkable, while the 
corpuscular theory, as favoured by Newton, will not 
explain many patent facts. Yet the substitution of an 
ether, after all, helps us but little. The mathematicians 
have attacked this problem in various ways, but the final 
result is that an ether which will satisfy all conditions, 
and bear the total burthen laid upon it, remains as unthink- 
able as action at a distance. It is impossible so far to 
reconcile the physical difficulties which meet us at every 
turn, on the assumption that the ether is a continuous 
solid, fluid, or gas; while the suggestion that it is discrete, or 
made up of vortex rings, or is elastic, or inelastic, are all 
equally perplexing. Still it may be admitted that a 
concept may be formed of an ether which will satisfy 
certain conditions and explain particular phenomena. 
But Poincarré showed long ago that to cover anything 
like the whole range of hypotheses, at least six distinct 
ethers must be supposed to exist. Here we shall let Mr. 
Whetham speak for himself :— 

“Any theory by which matter the subject of experimental 
mechanics is explained as an ethereal manifestation changes the 
point of view from which we regard mechanical models of the 
ether itself. Ether, being now regarded asa sub-material medium, 
18 not necessarily described by the experimental laws with which 
the facts of ordinary mechanics conform. In dealing with the 
ether we are on an entirely different plane, and have no right to 
assume that a mechanical model of its properties is possible. 
fowever, as dynamical science is based on tho phenomena of 


mechanical models, though, strictly speaking, the mere state- 
ment in mechanical terms of the problems involved may be itself 
misleading. Nevertheless, the success which is attending recent 
ethereal theories of material phenomena seems to indicate that the 
ether has, in truth, properties not unlike those of the material 
bodies with which we are acquainted,” 

All theories of the universe are the products of 
imagination based on observed phenomena and checked 
by mathematics. There are limitations to the knowledge 
of phenomena, to the powers of imagination, and even to 
mathematics. It is clear that the real cause of, let us 
say, the phenomena of light, may lie entirely out of the 
range of human experience and human imagination. 
We seek cause and effect in a way that may have for 
many phenomena no existence whatever in reality. The 
direct result is that not only may it so happen that we 
shall never hit on the true explanation, let us say, of the 
cause of gravity, but that it might also happen that, 
having hit upon that explanation, we could not be certain 
that we were right. In other words, the chances are 
that we shall never solve the puzzle of the universe, and 
that all hypotheses of every kind must remain assailable 
to the end. It is beyond all doubt most fortunate that 
the solution of the Riddle of the Universe is in no way 
essential to the well-being of mankind. We can light 
our houses, send our messages, and propel our vehicles 
by electricity without knowing in the least what it is. 

The temptation to continue with Mr. Whetham in the 
regions of space is very great, but we must conclude. 
We feel that we have given a very inadequate idea of 
what the book really is. .We venture to hope that we 
have said enough to induce our readers to learn for them- 
selves from its pages what the story of the physical world 
is like. They will find at every turn reason to admire 
the men who are toiling sincerely to solve its problems, 
to reconcile physical differences, to wring knowledge from 
the most unpromising materials inthe most unlikely direc- 
tions. The result of these labours is as often to break 
down as to build up. Who would have thought a few years 
ago that a somewhat scarce mineral would revolutionise 
all our notions about the conservation of energy ? 

Finally, we may point out that many curious practical 
problems in physics clamour for solution. Their connec- 
tion with transcendental physics is apparently tenuous. 


Lake Cowlyd. The top water level of this lake is 1169ft. above 
Ordnance Datum, and the water from it is led, at the furthest 
point, to a distance of some 18 miles, and is delivered at heights 
varying from 291ft. to 308ft. above Ordnance Datum. A peculiar 
point in the scheme is that the pipe line, but a short distance from 
the reservoir formed by Lake Cowlyd, drops toa level of only 21ft. 
above Ordnance Datum, and its points of delivery are higher than 
any intermediate point passed. The watershed has an area of 
about 1100 acres. The average rainfall for thirteen years is 
75-80in. A retaining embankment had to be built, which, as there 
were no roads, was a matter of no small difficulty. The pipe line 
leading from the reservoir is in some cases in its immediate vicinity 
nearly vertical, so sudden is the fall, and is taken over the Conway 
on a bridge. Maps and sections form part of the book, and render 
the letterpress all the more readable. 


Centrifugal Pumps, Turbines, and Water Motors. By Charles H. 
Innes, M.A. Manchester: The Technical Publishing Company, 
Limited. 1904.—This is the fourth edition of this book, and 
many new features have been introduced. The greater part of 
the work is given up to the theory of the design of turbines, 
which is treated both theoretically and graphiéally, and many 
excellent illustrations are given of the various types. An interest- 
ing and instructive chapter on the steam turbine is included, but 
the author has refrained from giving any theoretical information 
on this subject, because the various coefficients of contraction and 
resistance have not as yet been experimentally determined, The 
author deals very fully with the subject of centrifugal pumps, and 
also with fans for exhausting air or forcing it into passages, such as 
are found in mines, &e. A brief account of the bydraulic machinery 
at the Niagara Falls, and a description of hydraulic buffers, are 
given in the final chapters. 


Ready Reference Tuhles. By Carl Hering. New York: John 
Wiley and Sons. 1904.—This is the first volume of many in pre- 
paration by the author of a collection of useful data arranged for 
ready reference. In the introduction the author makes a few 
remarks on the inter-relation of units and the reduction of 
formule from one kind of units to another, and also gives the 
decisions of international electrical congresses concerning electric, 
magnetic, and photometric units and definitions, After a few 
notes and tables on physical quantities and relations, the rest of 
the work is devoted to conversion tables, which have been specially 
re-calculated for this volume, dealing with lengths, surfaces, 
volumes, weights or masses, pressures, energy, work, heat, &c., 
and a complete collection of all the electric, magnetic, and photo- 
metric units, together with their inter-relations. The tables are 
given correct to six places of decimals and logarithms to seven 
places, 

Lovt in Mechanical Drawing. By Alex. MacLay, B.Sec., M.1.M.B, 
Manchester: The Technical Publishing Company, Limited. 1904. 
—In the third part of this series the author discusses the curves of 
velocity and acceleration in connection with pistou motion in 





We could wish that the same amount of energy and talent 
were expended on them as is devoted to settling whether | 
mass is or is not electricity, and the like questions. | 
Lastly, it is, we think, a noteworthy fact that throughout | 
Mr. Whetham’s -book we find no evidence that motion | 
has that importance attached to it which it really claims. | 
But the story of the universe is, after all, a story | 
of motion—eliminate motion, and we revert to/| 
Crooks’ hypothesis of “matter dead.” It would seem, | 
again, that the uprooting of old notions still leaves | 
the concept of force almost untouched. Herbert 
Spencer has shown how the association of ideas between 
effort and motion have come to endow force with powers 
which it does not possess. Force is at most a stress, and 
is purely a condition, as is contact, of the transfer of 
motion from one body to another. Its existence is | 
evidence of the transmission, or attempt at transfer, of | 
motion, but of nothing else. It is interesting to note that 
men find no difficulty in writing about the existence of 
centres and lines of force which take the place of 
matter. But they will not have at any price the exist- 
ence of lines of pure motion, when nothing is moving. 
Mr. Whetham has had a tangled skein to unravel. He 
has succeeded. In no respect has he been more 
successful than in showing how theories have 
been built up step by step until it becomes all but 
impossible to doubt their accuracy ; yet we feel that 
many of the propositions advanced postulate conditions 
so peculiar that we cannot help thinking that Nature must 
have some other and probably much simpler way. And 
it is well to bear constantly in mind that the world never 
hears much about the failure of the physicist; he is slow 
to tell us when his theories break down. The fact would 
be of little importance if it was not clear that many 
fundamental mysteries are left untouched. They cannot 
be brought into range with any hypothesis. Imagination, 
for example, has so far entirely failed to explain how the 
energy of a charge of dynamite or gunpowder has been 
stored up. These things in no way affect the value of 
Mr. Whetham’s work. He set out with the intention of 
telling the world what the most eminent men of science 
are saying about physical phenomena which they have 
discovered or called into existence. He has, we think, 
been completely successful ; but having read his book, we 
are more than ever convinced that the Riddle of the 
Universe remains unsolved, 





SHORT NOTICES. 


Provecr Irrigation and Light Railways. By E. 0. Mawson, 
M. Inst. C.E., and E. R. Calthrop, M. Inst. C.E. London: Crosby 
Lockwood and Son. 1904.—This book is divided into two parts, the 
first dealing with irrigation and the second with light railways. 
After briefly stating the value of irrigation Mr. Mawson, the 
author of the first part, deals with the sources of water supply and 
the conditions under which irrigation can be successfully under- 
taken. In the second chapter dams and weirs are exclusively con- 
sidered, numerous illustrations being given to demonstrate the 
author’s remarks. Underground water supply is also considered, 
the several different methods of raising water being touched upon. 
Interesting chapters on the methods of irrigation and the cultiva- 
tion of irrigated crops are also included. The chapters on light 
railways have been written by Mr. E. R. Calthrop, and in them he 
discusses the best type of rolling stock and choice of gauge to be 
employed on this class of railroad, and also points out the various 
difficulties which have to be contended with in considering the 
construction, The desirability of designing and making the 
wagon and carriage .stock on a system of standard and inter- 
changeable details is strongly insisted upon. The book is quite a 
practical work, intended for the use of farmers in tropical 
countries and pioneers. 

Cowlyd Waterworks. By 'T. B. Farrington, A.M. Inst. C.E. 
Llandudno: Trinity-square.—A well got up little book, containing 
an interesting account of the old waterworks at Conway, Colwyn 
Bay, &c., and a description of some new works which have just 


engine mechanisms of the slider-crank order. The subject is dealt 
with both from a mathematical and a graphical point of view ; in 
several places both methods are used in arriving at the result. The 
first chapter deals with diagrams of piston position, velocity, and 
acceleration. The two foliowing chapters are devoted to the single 
and double slider crank, and the final chapter is given up te the 
consideration of piston velocity in the oscillating engine, and the 
acceleration image of the rod in the swinging block slider crank. 
Numerous diagrams are used, and the method of working out the 
problems is explained in a clear and concise manner. 


Hand-book of the Thomason Engineering College, Roorkee, Printed 
at the College Press.—-The Thomason College occupies an estate of 
about 250 acres ; it enjoys a submontane climate, and is on that 
account, and possibly because it has also its own water supply, a 
particularly healthy station. The illustrations and particulars 
which are given in this elaborately produced hand-book show it to 
be well and thoroughly provided with much that is necessary to 
the student’s education, and more, if possible, to his enjoyment. 
The college has fine class-rooms, laboratories; and workshops, and 
is not wanting in football, cricket, tennis, &c. &c., grounds. We are 
not quite sure on which the authorities wish to lay the greater stress 
—the work or the play, but the hand-book makes such a happy com- 
bination of the two that the demand for admission is likely to be 
abnormally high in the near future. 

The Engineering Telegraph Code Book. By A. H. Blackburn, 
M.I. Mech. E., and James Stevens, M.I. Mech. E. London: 
9, Fenchurch-avenue, E.C.—This is the second edition of this 
book, which has been entirely re-written and revised by 
James Stevens. The first part deals entirely with commer- 
cial sentences, arranged iu alphabetical order. The second 
part is devoted to all classes of machinery and accessories. In 
the last part are given tables of prices, numerals and dimensions, 
&c., and at the end is a list of over 1000 firms with their code 
word. This system can be used in conjunction with either the 
A B C—fifth edition—or Lieber’s Code, and as both the words 
and sentences are arranged in alphabetical order, the reading 
or writing of a cablegram is a simple matter. 


Hydraulic Power and Hydraulic Machinery. By Professor Henry 
Robinson, M. Inst. C.E. London: Chas. Griffin and Co., Limited. 
1904.—The rapid strides made in hydraulic power for use in 
machinery has necessitated the appearance of the third edition of 
this useful book. In the first few pages the flow of water under 
pressure and the fundamental principles of hydraulics are considered, 
and then the work goes on to give descriptions of various hydraulic 
machines, including those applied to bridges, lifts, cranes, elevators, 
drills, riveters, pumping engines, heavy guns, and many other 
purposes. There is also an interesting chapter on measuring instru- 
ments, The illustrations are well selected and well reproduced. 


Particulars of Dry Docks, Wet Docks, Wharves, dc., on the Thames. 
By Charles H. Jordan, M.L.N.A. London: E. and F. N. Spon, 
Limited, 125, Strand. Second edition, revised and enlarged. 
Price 5s.—This is a little book, thin enough and small enough to 
go comfortably into the pocket, which has been received with 
favour by the shipping public. Some years ago Mr. Jordan started 
to compile for his own use a list of the dry docks on the Thames 
with their dimensions, and that list has developed into the present 
useful little volume. There are several other tables besides those 
dealing with docks, and a series of seven maps showing the Thames 
from London Bridge to the Nore are included, 


Portland Cement. By A. C. Davis. Office of the Stone Trades 
Journal. London: Southampton-street, W.C.—This is a reprint 
in bovk form of a series of useful articles on the manufacture 
and testing of Portland cement that appeared in the stone 

vades Journal. The first six chapters are mainly devoted to the 
processes of manufacture, the remainder to chemical and physicai 
properties. The volume is abundantly illustrated. 
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Year-book of the Michigan College of Mines, 1903-4. 
Michigan. Graduates of the Michigan College of Mines. 

Northampton Institute (City Polytechnic), St. John-street-rcad, 
London, #.C.; Announcements, Educational and Social for the 
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London County Council School of Photo-Engraving and Litho- 
graphy, 6 Bolt-court Fleet-street, k.C. Prospectus and Time-table 
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Spanish-English Dictionary of Mining Terms. By Frederick 
Lucas. Including an exhaustive Vocabulary of Mining Terms 
used in the Argentine Republic, Bolivia, Central America, Chili, 
Colombia, Ecuador, Lower California, Mexico, Panama, Peru, 
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TRUST LEGISLATION IN GERMANY. 

\ REMARKABLE surprise has been sprung upon that portion 
of industrial Germany which is represented by the coal and 
iron and steel trades as a result of the semi-ofticial intimation 
which has been given of the intention of the Minister of Com- 
merce to promote legislation for the regulation of the 
operations of trusts and syndicates with the object of serving 
the interests of the general community. The astonishment 
manifested at the announcement becomes all the greater 
when it is recollected that the German Government has 
exhibited a friendly attitude towards trade combinations of 
this kind in the past. This was strikingly illustrated about 
two years ago, when, as a result of representations made by 
members of Parliament and numerous customers of the coal 
and iron and steel trades, the Government ordered an inquiry 
to be undertaken in relation to the activity of syndicates and 
their effects upon trades. Instead, however, of the inquiry 
being one for the reception of evidence in favour of and 
against these combinations, the investigation from the outset 
has merely taken the: form of what are termed “ contradic- 
tory negotiations,’’ in the course of which each party has 
stated its case at sittings held with closed doors, and the 
presiding representatives of the Government have endeavoured 
to smooth away the causes of dispute between the opposing 
interests. The witnesses on both sides are bound to observe 
seerecy as to the proceedings, and a short official report is 
occasionally published as the inquiry goes on, and it is still 
proceeding at the present time. Another instance of benevo- 
lent disposition is afforded by the steel trust which, it is 
believed, would not have been brought into existence, owing 
to the holding aloof of several powerful works in Westphalia, 
had it not been for representations which were made to the 
latter by those who are placed in very high positions in the 
country. Ia these circumstances a material change of 
Government policy in regard to the trusts and syndicates 
requires explanation. 

It has not been the outcry raised by coal and coke con- 
sumers that has induced the Government to threaten to 
legislate against the trade combinations. It has, in fact, 
heen of little importance in Government circles that syndicate 
coal and coke have been sold for export at considerably lower 
prices than those charged to inland customers. It has also 
been futile for the mere rolling milis to complain in the past, 
as indeed they do to day, that the producers of semi-finished 
steel, while throwing their surplus production on foreign 
markets at any price obtainable, charge the German works an 
additional sum of from 15s. to 20s. per ton, and still expect 
them t> accomplish the impossibility of competing in external 
markets with firms who use material obtained from precisely 
the same source, although at considerably Lower prices. All 
the satisfaction which these German customers, together 
with those in other branches, have hitherto obtained has 
been afforded by the ventilation of their complaints before the 
so-called syndicate inquiry commission, whose technical 
‘* reporter,’’ remarkable to say, withdrew several months 
ago, in order to take up the position of director of 
the steel trust. The question now arises as to the 
reason for the alteration in the attitude of the Govern- 
ment towards the syndicates. It is said to be exceedingly 
simple. The Government desires to obtain a firm footing 
in the affairs of the Westphalian coal syndicate in order, as 
is officially stated, to exercise a moderating influence upon 
the prices charged by the combination. With a view to 
securing a hold upon the syndicate, the Government recently 
endeavoured to purchase the Hibernia Mining Company’s 
coal mines, but a majority of the shareholders have rejected 
the State offer. The minority have now invoked the aid of 
the law in order to secure the cancellation of. the resolutions 
which were passed at the recent meeting, and in the hope of 
reconsideration being given ta the proposal made by the 
Government. 

It is quite immaterial for the moment as to what result 
will attend the legal proceedings which have been instituted 
in order to obtain a declaration of invalidity in regard to the 
action of the majority of the shareholders of the Hibernia 
Mining Company. What is, however, of importance is the 
semi-official threat to initiate legislation for the control of 
the trusts and syndicates. These combinations, or individual 
members of them, are becoming more powerful week by 
week, and the assumption would probably not be incorrect 
that the Government is really apprehensive that they are 
beginning to show signs of development which may be 
dangerous to the well-being of the community, and at the 
same time prevent the State from obtaining possession of 
coal or other properties. In fact, the question of amalgama- 
tion or concentration is the order of the day. For instance, 
the Gelsenkirchen Colliery Company is absorbing the 
Schalke Mining Company and the Aix-la-Chapelle Iron 
and Steelworks Company, and the total share capital 
will be £6,250,000. The German-Luxemburg Mining 
Company is about to acquire the Friedlicher Nachbar 
Colliery Company, and several other examples might be cited 
of coal, iron ore and iron, and steel amalgamations. Each 
large company is endeavouring to make absolutely sure of a 
future market in the event of any collapses of syndicates, and the 
prospect of legislation will only tend to expedite the establish- 
inent of complete units for the production of raw materials 
right down to fully manufactured products. Of course, 
eyndicate legislation would not affect large combinations of 
this kind. .It is only the syndicates themselves which would 
be prejudicially affected by the adoption of a controlling law. 
Let us hope that the German Government will proceed with 
the threatened legislation. Such a measure, with the 
prospect of the establishment of a State Syndicate Board for 
the regulation of inland prices in Germany, would be of 
advantage to the mere rolling mills in that country, as they 
would then not be called upon to pay such high prices for 
inaterials, whilst at the same time the steel syndicate would 
have less funds available for promoting the export trade. The 
idea of syndicate legislation seems almost too good to be true, 
but British works should have no grounds for complaint if the 
scheme should actually be brought into existence. 








Forvaz announcement is made of the plans of the New 
York, New Haven, and Hartford Railroad Company for establish- 
ing rapid transit service between New Rochelle, Mount Vernon, 
and the Bronx, 7/4 the company’s Harlern River branch—Harlem 
River and Port Chester Railroad—to the station at Willis-avenue 
and 133rd-street, where connection is made with the Manhattan 
Elevated Railway—Interborough Rapid Transit Company —for 
Lower New York. It is also proposed to build a new station at 
West Farms for interchange of passengers with the system of the 
Interborough Rapid Transit Company, 





on the foundation. Cast iron oil receptacles under the 

THE {NTERNATIONAL EXHIBITION AT  oranks catch all drips from the cranks, gist rn main 
ST. LOUIS. bearings, and excentries; the lowest point is tapped so 

— all oars oil can be carried to a central point. 
sc atonal ae 1e main bearings, Fig. 47, are formed in the frame cast 
XVL*—STEAM ENGINES. ings, filled with Babbitt metal, hammered to place and 

Lane AND Bovtey, of Cincinnati, exhibit a Cor- bered out. The bearing includes a bottom box, side or 
liss engine of 900 horse-power, which is one of their quarter boxes, and a cap. The bottom box can be 


(By our Special Commissioner.) 
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Fig. 46-LANE AND BCDLEY BED-FLATE 


standard designs of horizontal, cross-compound, con- | removed by removing the cap and side boxes. and rais 

densing engines, directly connected to a 600-kilowatt the shaft off its seat, when the box can be rolled aroun: 
generator, supplying current for the Exhibition electric on the shaft and taken out. The quarter boxes can lb 
railway. The principal dimensions are as follows : removed without disturbing anything but the caps. The 


Lane and Bodley’s Corliss Engine. 














High-pressure cylinder ... ... ... ... 20in, by S4in. 
Low-pressure cylinder ... ... ... ... 40in. by 54in. 
Shaft, diameter at wheel and generator 22in. 
Main bearings, high-pressure side... 17! Zin. by 22in. 

ea . low-pressure side... .... 17} Zin. by 30in. 
Crank pins, diameter and length... ... 5}2in, by 6in. 
Crosshead pins, diameter and length ... 5fin. 
Piston-rod, diameter, high-pressure 

2 - low-pressure... 4}}in, 

Steam and exhaust ports, high-pressure 

Ne, a, SS ee ae ee 
Steam and exhaust ports, low-pressure 

ME aor. ack ee abe, cos ees car 
ROEMA REDE... 8 i. oss Ss. a ke OE 
PPMOUEG TENG iii os. Gus Siew kts Cas 
Fly-wheel, diameter... ... ... ... ... 18ft. 

meee weight er eae 60,000 Ib. Fig. 47—MAIN BEARING 
Revolutions per minute ... So 


The frames or bed-plates—F'ig. 46—are of double-box | are adjusted by side wedges forced down by jack screw 


section, 19}ft. long, 4}{t. wide, and 20in. deep in the | through the caps; these are shown in the drawing of the 


middle portion conuecting the slides with the main | frame, Fig. 46. 
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Tre Enciscer'’ 
Fig. 48-LOW-PRESSURE CYLINDER AND DETAILS OF PORTS 


bearings. They have a continuous bearing om the! ‘The shaft is of hammered steel, ground and polished. 
foundation for their entire length, and extend outside the | Oil grooves are turned in it to prevent oil from reaching 
crank, so as to give great stability and area of support, the generator. The cranks are of iron, of disc shape, and 


* No. XV, appearcd September Sth ; counterbalanced. They are forced upon the shaft in a 
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1000-ton hydraulic press. The crank pins are of open- 
hearth steel. The fly-wheel is cast in two parts, which 
are held together at each joint by two T-head links shrunk 
into recesses in the side of the rim, and two 3tin. bolts 
through lugs on the back of the rim. In casting there is 
an allowance of jin. for turning, jin. for edging on the 
drug side, and $in. for edging on the crank side. The 
calculated weight is 9240 lb. for the hub, 9520 Ib. for the 
arms, 38,435 lb. for the rim; links, 430 1b.; rim lugs, 
700 lb.; bolts and nuts, 975 Ib. 

The cylinder castings have ground joints for the heads. 
They are designed to store a large volume of steam in the 
steam chests, to prevent the wiredrawing of steam 
through the supply pipe and stop valve. The flow of 
steam through the valves is made as direct as possible, 
an] the steam port area is ample for a piston speed of 
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Fig, 49—RELEASING GEAR 


750ft. per minute. The cylinders are made heavy enough 
to stand 150 lb. pressure after re-boring. Fig. 48 gives 
sections of the low-pressure cylinder, with its ports and 
passages, and details of the ports are given on the same 
drawing. 

The valves have double-port openings, permitting a 
very short travel of the reciprocating parts of the valve 
motion, and their steam levers are keyed on the stems 
between the stufling-box and the outer end of the bracket, 
thus giving the stems a support on each side. The high- 
pressure valves are 4fin. diameter, with two ports } jin. 
wide for the steam, and two ports 1,,in. wide for the 
exhaust. The low-pressure valves are Yin. diameter, 
with two 1,l;in. ports for the steam, and 2}in. ports for 
the exhaust valves. The valve gear is of the double- 
excentric type, without wrist plates, having straight line 
connection between the excentric rods and the valves. 
The range of cut-off-under control of the governor is from 
0 to { stroke. The excentrics have large wearing surfaces, 
and the straps are flanged in order to retain the oil, 
an arrangement which is said to be more satisfactory 
than flanging the excentric. 

The two excentric rods are connected to two vertical 
rocking arms, oscillating on the same pin projecting from 
the frame, one arm being above and the other below the 
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pin. ‘The upper arm has a pin to which are attached the 
steaai excentric rod and the extension rod to the valves. 
Tle lower arm in the same way carries the exhaust 
No wrist plates are used, but the extension rods 
from the rockers are led direct to the crank arms on the 
valve stems. The releasing gear is shown in Fig. 49. 
The dashpots are of a patented single-cylinder pattern, 
which, with the lightness of the parts, puts very little 
extra load on the valve gear. They are bolted to the 
side of the cylinder, above the bed-plate. The construc- 
tion is very simple, consisting of a cylinder and plunger 
of the same diameter throughout, without any enlarged 
compression chamber beneath the main plunger. The 
surfaces are all carefully finished and fitted, so as to 
expel all the air on the down stroke, and to admit very 
little air on the up stroke. 
The governor is of the centrifugal type, with small balls 


rods, 








but runs at a high speed, thus giving quick and close regu- 
lation. It makes 200 revolutions per minute, and is driven 
by a belt on a pulley of larger diameter and wider face than 
are usual for governor connections. The governor is 
equipped with an automatic safety stop or emergency 
stop to close the steam valves of the cylinders. In addi- 
tion to this the engine is also fitted with an emergency 
governor consisting of a small high-speed spring-loaded 
governor which admits steam to a small cylinder con- 
nected to the emergency stop valve, which is a butterfly 
valve in the steam pipe. 

The high-pressure cylinder has a built-up piston, the 
entire face of which is formed by a junk ring grooved for 
self-adjusting packing rings. The low-pressure piston is 
a light box casting. Both of these are shown in Fig. 50. 
The piston-rods are of open-hearth steel, threaded for 
the crosshead, and fitted to the 
piston by a straight fit, riveted 
over. The crossheads are of 
box form, with adjustable top 
and bottom slippers, faced with 
Babbitt. The pins are of open- 
hearth steel, of the solid-end 
type; the crosshead ends are 
fitted with bronze boxes; the 
crank pin ends are lined with 
Babbitt, which is hammered in 
place, bored, and carefully 
scraped to fit the pin. 

The throttle or stop valve is 
of the straight-way type, having 
a semicircular opening through 
it, and a valve whose face is a 
counterpart of the valve seat. 
By means of a semicircular bevel 
gear and a pinion the valve can 
be turned half-way round. When 
the valve is set in such a position 
that the two openings coincide, 
there is a straight passage for 
the steam, and no part of the 
valve is exposed to the action 
of the steam. The valve is 
quick-acting, requiring but half 
a turn of the hand wheel to 
change it from full-closed to full- 
open position. Under the seat 
of this valve is placed the 
butterfly emergency valve al- 
ready -noted.” This can be con- 
trolled by hand or by the emer- 
gency governor. 

The engine as a whole may 
be taken as fairly representing 
excellent American practice. Exception may be taken 
to certain details by European engineers, but these things 
are more inatters of opinion than of importance. 
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FLEXURE OF REINFORCED CONCRETE 

BEAMS. 

Some account of a series of experiments carried out in the 
Laboratory of Applied Mechanics of the University of Llinois, 
by Professor Talbot, on the flexure of reinforced concrete 
beains, and the interesting results obtained, will be welcomed 
by constructional engineers. The properties of reinforced 
concrete are irregular, and not nearly so well defined as those 
of steel; and in previous experiments assumptions have not 
been verified by the results obtained. There is also a 
difference of opinion with regard to the effect of shear, appear- 
ance of cracks, maximum strength, and the distribution of 
strength ; consequently, the conditions for designing 
reinforced beams are not known to any degree of certainty, 
and they cannot be expected to be settled immediately, but 
Professor Talbot’s paper will be useful in the formulation of 
definite principles and also in throwing light on the different 
points of controversy. In carrying out these experiments the 
number of variable elements was madeas small as possible ; for 
instance, the effect of shearing stresses was considered only, 
in order to avoid failure by shear. Twenty-two reinforced con- 
crete beams measuring 15ft. 4in. long by 12in. wide and 
134in. deep were tested. The centre of the metal reinforce- 
ment was placed 12in. below the top of the beam. The span 
used was 14ft., the load being applied equally at two points, 
the third points of the span. This loading was adopted 
because it does not differ greatly in maximum bending moment 
and in the shear at the ends from the conditions for uniform 
loading, and has the advantage for the measurement of defor- 
mations that the stresses, except for the dead load, are equal at 
all places between the two points. Chicago A A Portland ce- 
ment, bought in the open market, was used; 1 to 3 mortargave 
233 lb. per square inch in 7 days and 400]b. in 60 days; the sand 
was fairly clean and well graded in size and contained 29 per 
cent. voids. The stone used was crushed limestone, ranging 
between fin. and 14in. in size, and contained 40 per cent. 
voids. The concrete was prepared by mixing one volume 
cement, three volumes sand, and six volumes of stone. The 
beams to be tested were made upon a concrete floor with a 
strip of building paper placed under them, and they were left 
in this position until they were removed to the testing 
machine, sixty days later. An Olsen testing machine of 
200,000 lb. capacity was used, and records were taken on 
moditied forms of Johnson’s extensometer, with which read- 
ings could be taken to ;g45,in. A gauge length of 61lin. was 
usually adopted, and in order to’give uniform distribution of 
the load across the width of the specimen, bearing plates 
with a layer of plaster of Paris were placed above and below 
it. 

Four stages of flexure during the loading of the specimen 
were shown on the load deformation diagrams. As the 
weight was applied, the actions and changes in the upper and 
lower fibres were similar to those in plain concrete beams, 
and the resistance of the tensile stresses of the concrete was 
plainly apparent. The second stage began when a load of 
4000 lb. for ;4, per cent. reinforcement, and about 6000 Ib. for 
1°5 per cent. reinforcement was reached. While no cracks 
could be seen by the naked eye at this stage, it is stated that 
much of the tensional value of the concrete had been lost, 
and there was a marked change in the load deformation 


deformation of the steel were nearly proportional to the incre- 
ments of the load. At this stage cracks, numerous and distri- 
buted along the middle third line of the length of the beam, 
and growing in width, made their appearance. This continued 
until a point at or near the maximum load was reached, 
except with those beams having an excess of reinforcement. 
The stage of failure began at the maximum load, or when 
nearly at that point. The beam deflected more and more, 
and the load required to balance the scale beam gradually 
got less. The steel stretched rapidly, the neutral axis 
changed its position, and there was a more rapid compression 
of the upper fibre of the concrete, until finally it crushed out 
at the top of the beam at a load below the maximum, after 
the steel Lad stretched considerably beyond its yield point. 
It was shown that beams having more than 1 per cent. of 
metal of 55,000Ib. per square inch elastic limit, or more 
than 1-5 per cent. of 33,000 lb. per square inch elastic limit, 
were exceptions to the above; and in these beams the con- 
crete at the top failed by crushing before the elastic limit of 
the steel was reached. In all the others the full compressive 
strength of the concrete was not developed at the maximum 
load. 

A study of the data obtained by Professor Talbot shows that 
by taking points just below the yield point of the metal 
the resisting moment for the steel—calculated by multi- 
plying the stress found in the steel by the distance to an 
assumed centroid of the compressive stresses of the concrete, 
and thus taking into account an equal amount of compression 
—is generally approximately equal to the bending moment 
due to the load, and hence that the movement of the tensile 
stresses of the concrete is negligible. There are, however, two 
exceptions to this:—(1) In beams with light reinforcement 
and low elastic limit, and (2) in beams with an excess of 
metal. The information obtained about the position of 
the neutral axis is also interesting. It was found to rise 
during the second stage, and remain in one position during 
the third stage, until the maximum load was reached, 
and it was also found to be lower than is generally given by 
various theories which have been proposed. The equation 
k = 0°26 + 18p is said togive the line somewhat accurately, 
where i is the proportional depth of the neutral surface and 
p is the proportional steel area or ratio of area of steel to 
area of concrete, the depth from the top of the beam to 
the centre of the steel being used in both cases. In 
the plain concrete beams it was noticed that the neutral 
axis was very close to the middle of the depth of the 
beam, thus indicating that the coefficients of elasticity 
of concrete for tension and compression are equal. Very 
little is said about compressive stresses of the concrete. 
Professor Talbot thinks that the ordinary formule give 
a larger compressive stress at the remotest fibres than 
actually exists there, and states that the relation between the 
stress and deformation near the crushing strength is different 
from that assumed in such formule. It was supposed that 
some of the beams might fail by a diagonal tensile stress 
induced by shear, and in order to counteract this a portion 
of the bars in beams of 1 square inch metal or more were 
bent upwards, outside the one-third points, and inclined 
diagonally to points about 4in. below the top at the ends. 
In no case was there a crack or failure of the kind usually 
attributed to shear. 

In conclusion of this paper, which appears in the August 
number of the Journal of the Western Society of Engineers, 
Professor Talbot says that his analysis is presented with the 
hope of aiding in putting calculations on a better analytical 
basis ; he appreciates the fact that much is to be learnt of the 
internal condition of concrete while subjected to stress, and 
gives as an illustration the case of the release of the loads on 
abeam. He adds that it may be important to know whether 
the crushing strength or the ultimate deformation of the con- 
crete is the more variable or is more largely influenced by 
poor mixtures and poor workmanship, and hence to know 
which is more important as a basis for a factor of safety. 
Also the effect of encasing steel in concrete upon its elastic 
properties, i.c., whether the modulus of elasticity of steel 
encased thus is the same as that for naked steel, the amount 
and effect of shrinkage, and other initial stresses, are worthy 
of careful investigation. 








STEAM CRANE NAVVY. 





WE illustrate herewith a crane navvy recently constructed 
by Messrs. Ruston, Proctor and Co., Limited, Lincoln. This 
excavator, although not superseding their standard machine, 
is capable of more varied duty. The special advantage of the 
new machine is, that being onthe crane principle, it will swing 
through a complete circle, so that wagons may te filled at the 
back, owing to which it can be readily adapted to single line 
railway cuttings and other excavations where, on account of 
the restricted width, it may be impracticable to marshal the 
wagons alongside. Having all the necessary motions, the 
navvy can be used when desired as a locomotive crane. For 
forming and cleaning out the bases of the slopes of a cutting 
the machine is most useful, the bucket arm being fitted with 
the company’s patented racking gear, actuated by means of 
a fixed steam cylinder bolted in the jib, which gives an ex- 
tended range to the bucket not obtained in the frm’s standard 
machine. 

In designing this machine the makers have kept in mind 
the immense advantages which accrue from freedom from 
breakdown and facility for repair. Excavating in all kinds 
of material, from sand to hard clay, necessarily throws varying 
shocks on the werking parts. Some of these will of course 
be heavy, and for these special provision has been made by 
means of friction devices which will slip or yield instead of 
breaking. Where strains must be rigidly met, as far as possible 
a bolt or some unimportant part is arranged as a ‘‘ breaking 
piece.’’ The truck or lower framing is built up of steel girders, 
steel castings, and plates, and carries two sets of travelling 
wheels. The inside wheels, which are fitted with rolled steel! 
tires, can be set to any required gauge. 

The outside, or broad gauge wheels, carry the machine 
when used for excavating, with the object of enabling this 
work to be done safely when the jib jis at right angles to the 
rails. The top of this carriage is turned to receive the 
slewing ring, which is made so that it can slip on its bed 
should the upper part of the machine, when swinging round, 
be stopped or reversed too suddenly. The bed-plate is a 
casting which carries at the back a heavy water tank and 
balance bex. 

The engines and gearings are mounted on the bed-plate and 
arranged horizontally to keep the centre of gravity of the 
machine low. The engines are fitted with link motion 





diagram. During the next period the increments of the 


reversing gear. The gear wheels are of cast steel. The 
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winding gear js single purchase, and the main drum is driven | teeth come into contact with a boulder the friction surfaces 
by means of a friction drive, enabling the wheels always to | slip, and take up the shock, which, of course, is impossible 
remain in gear, and the load to be thrown on and off with the | when a jaw or like clutch is used. A powerful brake is pro- 
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Fig. 2. Elevation of Triangular J 
Racking Arm. LM Jo 






Fig.!. Section through Jib & 
arrangement of Bucket 


Fig.3.Section through Racking Shaft 
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DETAILS OF THE BUCKET GEAR 


vided, so that the load can be held in position or lowered as | 
jib is constructed of steel plates and angles, | 
for altering the working 


engine running at full speed, so that time is saved at every 
cycle of operation, and breakages are avoided. A further | required. The cont i 
great advantage of this arrangement is that when the bucket | and fitted with a derricking motion 

















radius. The drums for working this are on the main bed 
plate, and are driven by worm gearing. 

The patented bucket gear, which is illustrated by separate 
sections, consists of a steam cylinder fixed inside the Jib, so 
as to be protected from the stones which are hurled about 
when blasting is carried on, and also from injury whev 
slewing round. The piston-rod of this is connected by a ball 
joint to an inside rack running in guides and provided with 
buffers. This gears into a pinion on a cross-shaft, on the 
outside of which other pinions gear into racks on the bucket 
arm. By this arrangement not only is the cylinder well pro- 
tected, but a number of joints in the steam pipe are avoided, 
with the consequent liability to leakage. Either the driver 
or the craneman can operate the bucket gear. The bucket 
is of two cubic yards capacity, and is made up of steel plates 
and angles with hardened teeth, and is provided also with 
shackles for altering the dip or tilt of the cutting edge. The 
bucket door automatically closes when the bucket is lowered, 
in preparation for the succeeding cut. 

The boiler is of the vertical cross-tube type. The machine 
illustrated -is the 12-ton size, weighing about 41 tons 
in all, and it has, so we are informed, been submitted to ex- 
haustive tests on a railway cutting, and found to be very 
handy, and capable of a large output. It has repeatedl) 
filled ten wagons, each of 44 cubic yards capacity, in 15 
to 16 minutes. It will excavate a face 22ft. deep, and drive 
a gullet 34ft. wide at the bottcm and 54ft. wide at the top. 
A corrugated iron shelter is provided, and all levers are 
placed in line, so as to be as convenient as possible for th 
driver. The travelling gear is steam driven, with the usual 
forward and reverse motions. 








Moror CHEMICAL Fire EnGiNg.—An automobile chemical fire 
engine has recently been built for the Leicester Corporation Fire 
Brigade Committee by the Wolseley Tool and Motor Company. 


| The vehicle has been constructed to comply with the requirement« 


of Superintendent Ely, the chief officer of the fire brigade at 
Leicester, and has a specially built chassis with a 9ft. 6in. whec! 
base, and 4ft. Yin. track. The employment of the standard 
‘‘ Wolseley ” horizontal type of engine renders a very large pro- 
portion of the chassis available for the fixture of the various fire 
brigade appliances. The wheels are of artillery pattern, the rear 
ones being 40in. diameter, and shod with Sirdar solid tires, and the 
front 36in. diameter, and fitted with 5in, Colliers. The rear 
wheels are specially reinforced with wire spokes, in accordanc» 
with the ‘‘ Wolseley ” system of wheel building, adopted by th.is 
company on their racing cars and other vehicles, designed to with- 


' stand very severe side strains, The chassis is fitted with a 
| standard 24 horse-power horizontal petrol motor, running at 750 
| revolutions per minute. The cooling is on standard ‘* Wols:ley 


lines, with the addition of a fan fixed inside the radiator. The 
engine is geared to speeds up to 25 miles per hour, and the trans: 


| mission mechanism is in accordance with standard ‘¢ Wolseley ’ 
| practice. The rear part of the vehicle is fitted with a 50-gallon 


chemical cylinder, and hose reel mounted above it. Besides other 
first-aid appliances the vehicle carries two 9ft. ladders, and two 
hand ‘‘extincteurs.” There is accommodation for six firemen ihe 
cluding the driver. 
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ELECTRIC HAULING WINCH. 
ro wit 

THe accompanying illustrations represent the latest type 
of electric hauling winch for outside service manufactured by 
Messrs. Chambers, Scott and Co., of Motherwell, N.B. It 
is a compact design, and of strong construction, and is 
arranged so as to permit of easy overhauling when necessary. 
The gear is powerful, exerting a pull of two tons on the wind- 
ing rope at a speed of 120ft. per minute. A magnetic and 
mechanical brake and clutch gear are fitted to the winch. 
This arrangement allows the gear when winding to be braked 
automatically as required, and enables the load to be run out 
under perfect control of the screw brake, all the levers, &c., 
being conveniently arranged for the operator at the rear of the 
The drum is 3ft. in diameter, built of steel, with cast 
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AMERICAN ENGINEERING NEWS. 


(From cur own Correspoid ont.) 


The largest ‘filtration system in the world.—The city of 
Philadelphia, U.S.A., now has approaching completion the 
largest filtration system in the world. This will include four 
plants with capacities of 248, 65, 20, and 12 million gallons, 
or a total capacity of 345,000,000 gallons. The consumption 
is 229 gallons per capita daily, but it is hoped to reduce this 
by the meter system and other means to 150 gallons. The 
plants would then have sufficient capacity for a population of 
2,300,000 if ample clear water storage were provided. This 
immense filtration system is the result of years of agitation 
for the improvement of one of the foulest water supplies in the 
world. Numerous schemes have been suggested and con- 

















ELECTRIC TRUCK HAULING WINCH 


iron flanges, and runs loosely on its shaft, to which "it “can be 
fixed by means of a clutch actuated by a hand lever. It is 
equipped with a wood lined brake operated by screw and hand 
wheel, and the gear is of cast steel, the first reduction gear 
being machine cut. The motor is of the enclosed type, fitted 
with a self-sustaining magnetic brake and rawhide pinion, 
and is controlled by a reversing and speed regulating switch 
of the tramway type, furnished with a metallic resistance in 
a cast iron box forming aseat forthe motor. The gearing is 
protected by built steel corners and guards, whilst the electri- 
cal equipment is all encased. All the gear, &c., is mounted 
on a sole plate, and the bearings are fitted with gun-metal 
bushes and adjustable covers and lubricators. The winch 
illustrated, which has been supplied to a large shipbuilding 
yard, will haul trucks loaded to sixty tons at the rate of two 
miles an hour on a level track. 








AN experiment with the electric traction of coal is to 
be made at Tunstall by the Potteries Electric Traction Company. | 
The coal the company uses will be carried over their tramway 
lines from the colliery sidings to the electricity generating station, 


sidered, but the present system resulted from a report of a 
board of expert hydraulic engineers in 1899. The report re- 
jected the plan for a new supply from distant sources, and 
recommended the purification of the existing supply from the 
Delaware and Schuylkill rivers. The largest and the two 
small plants will have preliminary filters, as the water is not 
subject to much sedimentation; the fourth plant will not 
have these, as its water is subjected to 2 longer period of 
sedimentation. The slow sand filtration system is used, the 
plants having 5, 8,18, and 55 basinseach. They range in size 
from 16ft, by 64ft. to 140ft. by 250ft., and are 53ft. to 6ft. deep. 
The raw water entering at the bottom passes up through dir. 
of coarse gravel, 10in. of screened furnace slag 1}in. to #in. 
in size, 24in. of slag Zin. to jin. in size, and Qin. of com- 
pressed sponge. There will be a pumping station with 
six vertical triple-expansion engines of 20,000,000 gallons 
capacity. 

Coal-handling crane.—For temporary work in unloading 
coal from railway wagons to a storage pile, the Common- 
wealth Electric Company, of Chicago, U.S.A., employed a 
10-ton locomotive crane, handling a grab bucket of 14 cubic 
yards capacity. The crane was mounted on four wheels, and 
both the frame and racér—or circular track forthe -turntable 


—were each cast in one piece of gun-metal, to provide 
sufficient rigidity to meet the strains of heavy loads and 
operation on uneven permanent way, without twisting these 
parts and throwing the machinery out of alignment. The 
variation in radius of the jib is effected by means of bronze 
screw gearing and worm; maximum radius 40ft., minimum 
15ft. The lifting capacity at 40ft. radius is 34 tons, at 30ft. 
radius 5 tons, and at 20ft. 10 tons. A 14 cubic yard grab or 
clam shell bucket is operated from two friction drums, 
driven from the double-cylinder horizontal engine, with 
cylinders Tin. by 10in. Flexible crucible steel wire rope is 
used for bucket lines, and plough steel rope for raising 
and lowering the jib. Steam is supplied from a vertical 
boiler 3ft. 3in. diameter and 7ft. lin. high, carrying 
110 lb. pressure, and rated at 20 horse-power. On level 
line the crane will start and pull three loaded railway 
wagons—approximately 75 tons—and is designed to operate 
on a standard gauge line, with gradients not to exceed 
1 in 20. The motions for travelling along the line, slew- 
ing, lifting and lowering the loads, are all controlled by 
friction clutches, which serve to start and stop each of the 
motions without shock. In places subject to great strain, 
steel gears are used, and lubrication is effected with com- 
pression grease cups and pipes, all important bearings being 
bushed with bronze. The mast is built up of channels and 
plates heavily braced and trussed, and the boom constructed 
of channels and plates with angle latticing. At each end of 
the frame are coupling pockets for link and pin, permitting 
the use of draw-bars attaching to railway wagons. The 
operating levers are all conveniently banked at the forward 
end of the deck, where évery lever is easily reached by the 
operator while in position clearly to see the work. The 
hoisting speed is approximately 130ft. per minute, and the 
slewing speed 1 to 4 revolutions per minute, depending on 
conditions and load. 

Prevention of vegetable growths in reservoirs. —In many 
cases of water storage considerable trouble is experienced 
from vegetable growths, or alge, which render the water 
offensive in smell and taste. A numberof American cities have 
suffered seriously in this way, and no certain method of preven- 
tion or cure has been devised until recently. It now appears, 
however, that a treatment with sulphate of copper, dis- 
covered by Mr. Moore, of the United States Department of 
Agriculture, will effect a speedy, sure, and safe cure. The 
city of Butte, U.S.A., has a reservoir of some 200,000,000 
gallons capacity which has been useless for several years, as 
in spite of everything the water was so infected as to be 
nauseating in odour and taste, so much so that its use was 
even abandoned for street sprinkling. In July, 1904, the 
reservoir was treated under the direction of Mr. Moore, using 
one pound of copper sulphate to each million gallons; the 
sulphate was distributed from boats. In a short time a 
scum formed on the surface, and in two hours the water 
showed but a trace of copper, while the scum showed 11} per 
cent., showing that the organisms had taken up the copper 
from the water. For some days the top water continued 
to be somewhat offensive, although perfectly pure at 
lower levels, but in ten days the entire body of water had 
been purified. As certain growths began to reappear, a 
second treatment was given, and since then there has been 
no further trouble. No traces of copper are found in the 
water after forty-eight hours, and a proportion of 1 to 
8,000,000 is generally sufficient for treatment. This propor- 
tion will not kill fish. The cost of treatment at Butte was 
only £8, restoring to service a reservoir that had been useless 
for ten years. 

Electric transmission line construction.—Some of the electric 
power companies in California are using very long spans for 
their transmission lines, as there is no snow and ice to be 
considered. One line 10 miles long has 40ft. poles 225ft. 
apart, for wires carrying 10,000 volts. Another line of 14 
miles has 40ft. steel poles 300ft. apart, for a 30,000 volt 
system. This line has six cables of the stranded type, with 
seven strands toeach cable. Solid wires might safely be used 
for spans up to 200ft., if the wire is of fair quality medium 
hard-drawn wire. But stranded copper is superior for 
225ft. spans, as a nick made by a careless lineman will 
injure it less than a solid wire, its strength is more uniform 
throughout its length, it has a higherelastic limit, and it has 
a higher strength per square inch, because the wires are 
smaller and individually stronger. The stranded copper 
cables are mad? to the following specifications :—(1) The cable 
to be bare, and made of seven medium lard-drawn wires; 
resistance to be 0°3944 ohms per 1000ft. (2) To have a lay or 
turn of each wire around the cable in 4in. of its length. 
(3) No individual wires to be spliced, but cables spliced by 
copper sleeves when the line is erected. (4) The cable to be 
pulled through a non-corroding grease bath before being 
reeled, to prevent chafing in shipment. (5) The strength to 
be such that the cable can be pulled up to a sag of 5in. in 
225ft. span, the actual sag being 15in. to 24in. The twisting 
test is a good gauge of the uniformity of strength, and it is 
better to have a cable uniformly 45,000 Ib. to 50,000 lb. per 
square inch ultimate strength, than one varying from 
30,000 lb. to 70,000 lb. at various points. Long span con- 
struction is also recommended for well-built long-distance 
telephone and telegraph work in certain parts of the country. 

Electric traction in a coal mine.—The Whipple coal mine, 
U.S.A., is one of several equipped with the Morgan protected 
third rail system of electric traction. Two locomotives, of 
80 horse-power each, handle the 800 tons daily output. They 
are 7ft. long and 3ft. high, running in headings too low for 
the use of mules. A single 80 horse-power motor is used. 
with its armature geared to two driving sprockets, one on 
each axle. The gradients are from 1 in 25 to 1 in 8, and 
twelve loads are hauled up the latter. The third rail is a 
flat bar, pierced with holes for the cogs of a contact wheel, 
and the sides of the bar are sandwiched between pairs of 
timbers, leaving only a narrow slot or groove for the wheel. 
The mining plant is designed for a capacity of 2500 tons 
daily. The railway lines at the surface accommodate eighty 
empty wagons above the tipple and 160 wagons below. These 
are ordinary coal wagons, of 50 tons capacity. Ventilation 
is provided by a 15ft. Capell fan, 7ft. wide, driven by a 
direct-connected steam engine ; it runs at 65 revolutions, 
but can be speeded up to 300 revolutions as the mine is 
enlarged. The airway is lined with planking, and the man- 
way has stairs in 10ft. flights. The top of the shaft is covered 
with a hinged hood, which will rise and give a vent in case 
of explosion, and then automatically close to enable the fan 
to continue in opefation. Thetipple-house is 38ft. by 145ft., 
78ft. high, with a steam pusher to force the loaded car off the 
cage by pushing an empty car on tothe cage. There are 


two dumps, with sets of screens for five grades of coal. The 
hoisting engine has drums, tapering from 8ft. to 10ft. 
diameter, each holding 500ft. of 14in. wire cable. Electric 





-chain-breast coal-cutting. machines are used. 
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STRESSES IN THIN CYLINDERS SUBJECTED 
TO INTERNAL PRESSURE. 
By A. T. Weston B.Sc, (Vict.). 

In the method of estimating the nature and magnitude 
of the stresses, set up in a thin cylinder“ subjected to 
internal pressure, generally adopted in standard text- 
books, it is usual to assume that the section of the 
eylinder is exactly circular, and of uniform radius 
throughout. This assumption is made, because the stress 
set up in the cylinder under this condition, is of the 
simplest possible character, and its magnitude is easily 
obtained by calculation. It will be readily understood, 
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that such a condition is only a special case of a very 
general problem, and also that the method of solution 
adopted, provides no indication of the method to be 
pursued in dealing with the stresses set up in thin 
cylinders of any other section, under similar conditions. 

Tt is the object of this article, to give a brief description 
of a method of dealing with the problem in its most 
general form, and, in conclusion, to point out the direction 
in which its practical applications will lie. The method 
here adopted. is of more than ordinary interest, because it 
employs the simplest elements of the art of graphical 
statics, in the solution of what would otherwise be, a very 
difficult problem. The method can be used to determine 
the stresses in a thin cylinder of any section provided it 
be continuous, but it is here applied to the case of a thin 
cylinder having an elliptical section with the major and 
minor axes in the ratio of 3 to 2 respectively, and sub- 
jected to internal pressure of intensity equal to unity. 

For convenience, consider a portion of the cylinder cut 
off by two transverse sections, unit distance apart. It is 
evident that the elliptical cylinder will tend to bend, 
under the internal pressure, into a circular cylinder of 
uniform curvature. Hence, the bending moment will be 
a maximum at the extremity of the minor axis, where the 
curvature is a minimum; and also a maximum, but of 
opposite sign, at the extremity of the major axis, where 
the curvature is a maximum. Between the extremities 
of the two axes the bending moment will vary continu- 
ously, so that at some point between each pair of 
extremities it will be zero. 

As the conditions are exactly symmetrical about either 
axis, it is only necessary to consider the equilibrium of 
either portion of the cylinder cut off by the major axis, 
say, ABC (Diagram 1). The upward pressure on the 
circumference ABC is balanced by the tensions in the 
cylinder at A and C, and since the upward pressure on 
the circumference A BC is also equal to the normal 
pressure on an imaginary partition, dividing the cylinder 
along the major axis AC, it follows, that the tension at A 
or C is equal to the pressure on the semi-major axis 0 A 
or OC 

Further, since the length of the cylinder is unity, and 
the pressure intensity is also unity, the tension at A or C 
is graphically represented by the vectors OA and OC 
respectively. Similarly, the tension at B or D is repre- 
sented graphically by the vectors O Bor O D respectively. 
Divide the circumference of the half-cylinder into an equal 
number of small elementary ares, and consider the pres- 
sure on each element to concentrate its action along the 
normal to the cylinder, at the middle point of each elemen- 
tary are. More precisely, the problem then becomes :— 
To find the bending moment, tension, and _ shearing 
force at every point in the semi-elliptical cylinder, under 
the action of a system of equal internal forces, acting along 
the normals at the middle points of the elementary ares, 
the equilibrium being maintained by the tension and bend. | 
ing moment at A and C, the tension being represented in | 
magnitude by the vectors O A or OC respectively. 

This system of normal forces can be kept in equilibrium, 
by a system of tensions acting along a funicular—or 
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* The word “ cylinder” is used throughout this article for convenience, | 
but it will be seen that it covers the case of tubes for cross sections which | 
are not circular. 


DIAGRAM I. 


string—polygon passing through A and C. This polygon 
takes the form which a loose string would assume, if sub- 
jected to the action of this system of forces, its extremities 
being fixed at AandC. Further, on careful examination, 
it will be found that the semi-ellipse A B C is itself, the 
force polygon turned through aright angle, for the system 
of normal forces acting on the half-cylinder. The length 
of each elementary are graphically represents the normal 
force acting on it, to the proper scale, and it is perpen- 
dicular to the direction of that force. Hence the semi- 
ellipse A B C, which is composed of the continuous suc- 
cession of elementary arcs, is itself the force polygon 
turned through a right angle. 

This fact simplifies the construction of the funicu- 
lar polygon in the following 
manner:—Instead of the con- 
stituent lines of the funicular poly- 
gon, being drawn parallel to the 
corresponding lines radiating from 
the pole, in the separate force poly- 
gon, as is usually the case, they 
must be drawn perpendicular to the 
corresponding lines radiating from 
the pole in the semi-ellipse A B C. 
Hence, if the elementary arcs are 
infinitely small, the direction of the 
funicular polygon at any point E is 
perpendicular to the vector O F, 
which represents the tension in the 
funicular polygon at E, since A BC 
is the force polygon turned through 
a right angle, O being the pole. 


This will be more clearly under- 
stood from Diagram 2. In this 
case, the semi-ellipse is only 
divided into eight equal parts, and 
the force diagram is drawn sepa- 
rately. The constituent lines of 
the funicular polygon, are drawn 
parallel to lines radiating from the 
pole O, in the force diagram such 
as 0 m, or perpendicular to lines 
such as o m’ in the semi-ellipse 
ABC. 

The condition, which the proper 
funicular polygon, out of the infinite 
number which can be drawn, must 
fulfil, in order to represent the 
action of the pressures on the half- 
cylinder, is that the tension at the 

ets: points A and C in the cylinder and 

funicular polygon must be identical. 

This condition is fulfilled by one 
funicular polygon only, namely, that obtained by taking 
the pole of the force diagram at O, the centre of the ellipse. 
Hence, the tension at any point E, of the polygon is 
graphically represented by the vector O F, E F being the 
normal to the cylinder at F. Therefore it follows, that 
the effect of the system of normal pressures on the half- 
cylinder A B C, is equivalent to the effect of the system 
of imaginary tensions acting along the funicular polygon 
AE PC, 








Force Porraon. 





Now, consider the tension at any point E of the 
funicular polygon, represented in magnitude by the 
vector OF. In the actual case this tension—O F—will 
act at the point F in the cylinder in a parallel direction to 
NE, together with the bending moment—O F x F N— 
where F N is the perpendicular, drawn from F on the 
tangent to the funicular polygon at E. It thus appears, 
that the system of imaginary tensions acting along the 
funicular polygon A E P C, will act in parallel directions 
at corresponding points of the cylinder, together with the 
proper system of bending moments. Therefore a bending 
moment diagram can be drawn, which will show the bend- 





ing moment, which would exist at each point of the half. 
cylinder if the ends A and C were free from restraint. 

The curve AG RC is such a diagram. Any ordinate 
F G represents the bending moment, which would exist 
at the point F in the half-cylinder, under the action of the 
system of normal pressures, the ends A and C being free, 

In the actual cylinder there exists a bending moment, 
which fixes the tangents to the cylinder at A and (, 
always perpendicular in direction to the major axis A (, 
But, by a well-known principle,| the bending moments ut 
either extremity, A or C, when they are fixed in direction, 
must be equal to the average bending moment over the 
half-cylinder when they are free. The true diagram cf 
bending moments for the cylinder is obtained by subtract. 
ing from all the ordinates of the curve A G R C, the length 
of the average ordinate, namely, AL. The curve 
L K M K’ L’ has been obtained in this way. 

The true bending moment at any point F of the 
cylinder, is given by the ordinate F H, measured along 
the normal at the point F... For convenience, the diagram 
of bending moments has been drawn to a reduced scale. 

The truth of this result is demonstrated if the halt 
cylinder, cut off by the minor axis, is treated in the same 
manner. In each case the resulting curve of bendiny 
moment is the same. Hence, the internal pressure pro 
duces at any point F of the cylinder : — 

(1) A bending moment given by the ordinate F H to 
the curve L K M K’ L’. 

(2) A force, equal in magnitude, and perpendicular in 
direction, to the vector O F, and which can be resolve: 
into its two components, viz., the direct tension in the 
eylinder equal in magnitude to the vector 8 F, and the 
shearing force, equal in magnitude to the vector O S. 
where OS is the perpendicular from O on the normal to 
the cylinder at F. 

The diagram of shearing force can be drawn as 
follows :— 

At any point F’ set off a distance along the norma! 
equal to OS’, the length of the perpendicular from O on 
the normal at F’. The curve, joining all such points as 
T’, is the curve of shearing force AT’ T’C. 

This result has an important application in the case of 
a cylinder, of non-circular section, built up of riveted 
plate subjected to internal pressure. In such a case the 
longitudinal seams must pass through the points of zero 
bending moment. In any other position they would be 
subjected to a bending moment which would tend to 
open the seams and prevent them remaining tight unde 
pressure, 








THE CONTROL OF PRICES. 


THE last few months must have thoroughly dispelled the ideas 
held by quite a number of producers as well as consumers since the 
days of magnificent consolidations, They were told, then, that 
old-fashioned convictions with regard to the sway of demand and 
supply upon prices must be abandoned, that the senseless slaughter 
of values due to open competition must cease, and that beneficent 
regulation of prices by controlling interests would end the violent 
fluctuations which benefited no one but the vile speculator. 

The new order of things was put to the test promptly by the 
boom. The associated pig iron manufacturers of the = 
district fought the rise, and simply threw away a very large amount 
of money without getting any thanks for the heroic deed from any 
one, An effort was made by the leading interests in nearly all the 
branches of the finished iron and steel trade to hold down prices to 
what was considered a safe normal level, the compensation for 
abstaining from crowding on being expected to come in the 
days of a restricted demand. Unfortunately buyers were crazy 
enough to pay extravagant premiums over the “official” prices for 
prompt delivery, and did not even shrink from the crime of import 
ing what they wanted. There can be no doubt whatever that the 
net earnings for the producers would have been larger if the 
markets had been allowed to take care of themselves. Sacrifices 
were made t0 put inté effect a new and virtuous conception of the 
duties of controlling interests. But if those who carried through 
the modern conceptions expected to accumulate a credit ia the 
form of gratitude and appreciation on the part of consumers, they 
were sadly pr ncioncmes There are a certain number of cus- 
tomers among those of every manufacturer who really prefer steady 
prices, but the great majority of business men have some con 
fidence in themselves as buyeis, and rely upon their skill as such 
to secure advantages over their competitors. These are apt to 
resent rather than applaud goodness from above, which forces 
them down to a dead level with every one. It is certain that the 
efforts of many important interests in different branches of the 
iron trade, during the late boom, to hold down prices have not 
been greatly appreciated and have not done much good. 

The more recent undertaking to hold prices by main force at that 
level which the seller regards as normal has been a flat failure. 
The only possible chance of absolutely controlling prices on « 
declining market is through complete monopoly. That does not 
exist in any branch of the steel industry in this country, and even 
if it did temporarily it would not last long if its power were 
abused. There is nothing to ie the establishment of new 
works, if the capital is available, since the raw material can be 
obtained, labour is plentiful, and technical and commercial skill is 
abundant. It is only in a few specialities that patents wiry, Nossa 
in the way. While the days of blackmail plants are over, because 
they have proved dangerous and unprofitable, new works would be 
quickly established on their merits if prices were held high by 
temporary monopoly. : 

As for price agreement associations, pools and what not, their 
value on a declining market is rather problematical. There are 
those who hold that a nominal pool is better than an open fight. 
But as long as our managers worship unreservedly at the shrine of 
“tonnage,” the disposition will be to disregard the pools, It is 
difficult to escape the conclusion from a study of the developments 
during the boom and during the subsequent collapse that there is 
little good to be expected from any high-handed, high-minded 
attempt to regulate prices to conform to ideal conditions. The 
supply must be made to adjust itself to the demand, and prices 
must continue to fluctuate automatically.—Jron Age. 








~ 

A resotution of the Government of India on the 
return of accidents on Indian railways for the twelve months 
ended December 31st, 1903, states that, with an increase of 932 
miles, or 3-62 per cent., in the mean mileage worked, and of 
1,082,000 miles, or 1-14 per cent., in the train mileage run, the 
number of train accidents increased by 372; but the total number 
of persons killed and injured fell from 177 and 292 to 77 and 218 
respectively, 





t See Perry, ‘‘ Applied Mechanics,” Art. 360. 
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RAILWAY MATTERS. 


‘THE total capital outlay on the Indian railways at the 
close of 1903 amounted to Rs,3,44,59,38,000, and the average 
outlay per mile open on the different classes of railways was, in 
thousands of rupees, as follows :—5ft. 6in. gauge, 1-60; 3ft. 3zin. 
gauge, 77 ; 2ft. Gin. gauge, 37; 2ft. gauge, 35, 


Tuk report upon the progress made during the six 
months ending last December in the introduction of the automatic 
yacuum brake on Indian railways shows a steady increase in the 

ror ortion of trains so fitted, 43 per cent. of locomotives being now 
furnished, against 41 per cent, in the previous six months, 


Tue southern extension of the Buffalo and Susquehanna 
2ailroad has been completed to Du Bois, Pa,, 55 miles south of 
Sinnemahoning, affording at this point, and also at Medix Runand 
Tyler, Pa., access to the coal mines owned by the company. Sur- 
veys for a further extension at a point about 55 miles south-west of 
Du Bois, and about the same distance north of Pittsburg, are 
being made, 

‘HE Guatemala Central Railroad Company is controlled 
by General Thomas H. Hubbard, of New York, and the Pacific 
Improvement Company of San Francisco. The road is 3ft. gauge, 
and extends from San Jose to Guatemala City, 744 miles, with five 
branches, aggregating 704 miles ; total, 145 miles. For the calen- 
dar year 1903 the gross earnin;s in Guatemala currency were 
2,569,452 dols., against 1,881,916 dols, in 1902, 


THE important railway agreement concluded between 
the Natal and Transvaal Governments, by which the former is to 
construct a line of railway from Bethlehem to Kroonstad, Orange 
River Colony, will put Natal in an excellent position for opening 
communications with several districts of Orangia, hitherto unpro- 
vided with railways. The new agreement will probably be ratified 
by the Colonial Parliament at a special session. 


Durie the year 1902, 205 engines, 684 passenger car- 
riages, and 5023 wagons, were added to the rolling-stock on Indian 
railways. In 1903 the numbers were 318, 58], and 4293 respec- 
tively. During the latter year, 355 engines, 873 passenger coaches, 
and 803 goods wagons were fitted with automatic brakes, making 
the number so fitted at th» close of 1903—2360 engines, 9732 pas- 
senger coaches, and 2(08 goods vehicles, leaving 3069 engines, 9823 
passenger coaches, and 101,289 goods wagons not yet fitted. 


Tue financial result of the working of the Indian State and 
Guarranteed Railways for the year 1903 wasa net gain to the State of 
Rs, 1,33,61,222, the largest yet obtained in any year, after meeting, 
in addition to the expenses of working, all charges for interest on 
capital outlay by the State, and on capital raised by Companies, 
and als> the annuity payments for railways purchased by the 
State, including both interest and the portion that represents re- 
ce nption of capital. This is the fourth year in succession in which 
there has been a surplus. 


Tue New York subway road has been turned over to 
the Interborough Rapid Transit Company by the Construction 
Company. Electric trains are in operation for experimental and 
instruction purposes, but, owing chiefly to the delay in the protec- 
tion of the third rail, caused by the subway strike, several weeks 
may elapse before the system is opened to the public. The road 
is substantially finished throughout the main line and up the 
Westside branch as far as 145th-street and Broadway, and up the 
Eastside branch to Lenox-avenue and 142nd-street. 


THe Paris Metropolitan line No. 3, shortly to be 
opened for traffic, will have two new types of carriages, auto- 
motors and trailers, having plates under the floors for protection 
against fire, mounted on bogies, and with a special spring arrange- 
ment for taking up shocks. The automotors, 10-85 m., or nearly 
36ft. long, are divided into three compartments—the first for the 
driver, the second for passengers seated, and the third for pas- 
sengers standing. The trailers, 12-45 m. (= 4lft.) long, are pro- 
vided with three doors in each side for rapid entering and leaving. 
The trains between the Villiers and Gambetta Stations will be 
made up of three automotor carriages and three trailers. 


Accorp1né to the administration report on the railways 
of India for 1903 which has just reached this country, at the close 
of 1903 there were 26,955-75 miles of railway open for traffic 
25,611-02 miles in India, and 1344-73 miles in Burma. Of this 
mileage, which included tramways worked ontside Municipal 
limits—treated as light railways in the report—19,554-50 miles 
were owned by the State. Three gauges have been adopted, but 
the largest mileage—14,476-91 miles—is laid on the 5ft. 6in. gauge, 
while 11,420-67 miles have the 3ft. 32in. gauge, 796-16 miles a 
2ft. 6in. gauge, and 262-01 miles a gauge of 2ft. An additional 
216-38 miles of new railway were sanctioned between January Ist 
and April 30th, 1904. 

Ir is proposed that the tramway system of Liverpool, 
already very extensive, should be further enlarged. The proposal 
is not only to join up points within the city that are not at 
present reached by the tramways, but to go outside the city limits, 
The term ‘light railways” is applied to some of the proposed 
outside lines, and it is intended to apply for powers to the Light 
Railway Commissioners. Four light raiiway routes are laid down, 
and Woolton, Speke, Halewood, Ditton, Widnes, and Fazakerley 
will thereby, if the scheme goes through, be brought into commu- 
nication with the city. The length of the proposed new tramways 
is close upon twelve miles, and that of the proposed light railways 
over twelve miles of single line. 

ParTicuLARS of a projected 30-mile electric railway 
between Kewanee and Geneseo, by way of Cambridge, in Henry 
County, Illinois, in which single-phase alternating current will be 
employed, are given in the Western Electrician. The power-house 
will be situated near Cambridge, and will be of 1000 kilowatts 
capacity at the start. Current will be generated at 2200 volts, and 
transmitted at 11,000 volts to the two end divisions of the line, 
where step-down transformers will be placed to reduce the 
pressure to 2200 volts, which will be the line voltage. The central 
division will be supplied at 2200 volts directly from the power- 
house, On the locomotives and motor cars the voltage will be again 
reduced to 500, at which the single-phase motors will operate. 


AN 11-ton car of the Kansas City Railway and Light 
Company was recently equipped with a device for increasing 
traction by magnetism. The car is equipped with an idler wheel, 
which carries the arm which forms the electro-magnet. The idler 
wheel rests on the rail when current is flowing in the coil to 
cnergise the magnet. The other end of the magnetic arm has a 
hearing on the car axle, and thus a magnetic circuit is completed 
from the car axle through the car wheel and rail to the idler wheel 
and back through the core or arm on which the coil is wound. 
The test at Kansas City is said to have shown that, under the 
most unfavourable conditions, an increase in traction of 22 per 
om was obtained. The average was considerably higher than 
this, 


EXPERIMENTS as to the amount of current required for 
heating a third rail to remove sleet were conducted in Bridgeport 
last winter by the Connecticut Railway and Lighting Company. 
A 70 lb, T-rail, 30ft. long, was used, and was heated by means of a 
steel wire carried under the head of the rail, and insulated from it 
hy porcelain bushings. Wood protections were employed to shield 
the rail from wind, and to maintain its temperature. With the 
‘ur at 15 deg, Fah. the temperature of the rail was raised 19 deg. in 
fift2en minutes, and with the air at 21 deg. the temperature of the 
rail was raised 19 deg. in twelve minutes. The energy consump- 
tion during these fifteen minutes was equivalent to 90 kilowatts 
if the heating had ben apylied to a 1-mile length of the same 
section of rail, 


‘month at West Molesey was 2-1ldin. 





NOTES AND MEMORANDA. 


Tue International Congress of Scientific Aérostation, 
lately held at St. Petersburg, decided that the next meeting shal] 
be at Rome in 1906, 

Ir is said that Japanese copper, of which 1609 tons 
were imported into America last year, frequently contains from 
25 oz, to 200 oz, silver per ton, and sometimes up to 5 oz. gold. 


DurinG the month of August 317 vessels used the 
Suez Canal against 297 in the same month of 1903, and 283 in that 
of 1902. The dues collected amount:d to 8,920,000f., against 
8,380,000f. and 8,020,000F. 


Tue French Society of Manufacturers is offering a prize 
of 6000f, for the invention of an apparatus for gauging the 
current of an electrical conductor. The competition closes on 
December 31st, 1904, and particulars can be obtained from M. Le 
Président, Association des Industriels de France, 3, Rue de Lutice, 
Paris. 

Tue deepest oil or gas well in the United States is 
5575ft. deep. A 10in. casing was used to 40ft., an 8-25in. to 
360ft., a 6-25in. to 1320ft., and from thence to the bottom is a 
6-25in. hole. At 525ft. the temperature was 57 deg. Fah.; at 
2252it. 64 deg.; at 2597ft. 78 deg.; at 5010ft. 120 deg., and at 
5380ft, 127 deg.—an increase with depth of about 1-4 deg. per 100ft. 


ENGuisH shipbuilders in August put into the water 
22 vessels, of about 51,782 tons gross, against 27 vessels, of 
72,218 tons gross in July, and 27 vessels, of about 64,176 tons gross 
in August last year. For the eight months English builders have 
launched 199 vessels, of about 458,149 tons gross, as compared 
with 196 vessels, of 418,890 tons, in the corresponding portion of 
last year. 

Duriné last month Scotch shipbuilders launched 25 
vessels, of about 32,151 tons gross, as compared with 17 vessels, of 
34,879 tons in July, and 34 vessels, of 73,585 tons gross, in August 
last year. In the eight months Scotch builders have launched 211 
vessels, aggregating about 272,297 tons gross, as compared with 
191 vessels, of 299,341 tons gross, in the corresponding period of 
last year, and 198 vessels, of 338,708 tons gross, in 1902. 


Tue French Ministry of Finance has issued a report 
concerning the number of cycles and motor-cycles now in use in 
France. In 1903 1,310,223 bicycle and 19,816 motor-bicycle 
licences were issued, producing a revenue of over seven and a-half 
million francs, Ten years ago the number of these machines on 
which taxes were paid was only 132,276, from which the Treasury 
realised 781,657f. In the interval the number has increased by 
1,200,000, and the revenue by seven millions of francs, 


Tue statistical summary of vessels totally lost, con- 
demned, &c., now published by Lloyd’s Register, shows that during 
1903 the gross reduction in the effective mercantile marine of the 
world amounted to 922 vessels, of 779,803 tons, excluding all 
vessels of less than 100 tons. Of this total, 326 vessels, of 479,081 
tons, were steamers, and 596, of 300,722 tons, were sailing vessels. 
These figures, as regards steamers, exceed the average of the 
previous ten years by 33 vessels and 93,671 tons, whilst as regards 
sailing vessels they are below the average by 148 vessels, of 50,631 
tons. 


DurinG three years’ exposure to London atmosphere 
copper-aluminium alloys have gradually diminished total conduc- 
tivity to a greater extent the greater the percentage of copper. 
Nickel-copper aluminium alloys, which show such remarkably 
increased tensile strength as compared with good commercial 
aluminium, have during the last year considerably diminished 
total conductivity. On the other hand, says Professor Ernest 
Wilson, manganese-copper aluminium alloys have suffered com- 
paratively little diminution in total conductivity, and one of them 
has comparatively high tensile strength. 


PropaBiy the highest pressure ever shown by any 
natural gas well was at a well in the Nineveh region of Greene 
County, Pa., U.S.A. The well struck the Campbell’s Run oil 
sand, and though the volume of gas was comparatively small, the 
rock pressure finally exceeded the limit of the gauge—15001b. per 
square inch—and blew off the 2in. pipe by which the well was shut 
in. As this pipe was supposed to be tested to 20001b. per square 
inch, the ultimate pressure shown by the gas was probably not less 
than 1600 lb. per square inch, The highest pressure now recorded 
in West Virginia is at a well in Lewis County—1125 Ib. to the inch. 


In the British Consul’s report on the trade of Madeira for 
1903 it isstated that all the cane turned intosugar was manufactured 
by the Hinton-Naudet process, being an improvement on the 
Naudet process, and the results were remarkable. During the 
1903 season all the juice or saccharine matter was extracted from 
the cane with a loss of 36 per cent. of the total sugar contained in the 
cane, and this juice was obtained in nine-tenths of its original 
density. This process has made quite a sensation in the sugar 
world, and during the 1904 season, which is just over, planters from 
Trinidad, Demerara, and Réunion came to Madeira to inspect it. 
Should the advantages claimed for this process by the inventors 
be true, it will probably revolutionise the manufacture of sugar 
from cane. 


THE present range of the Whitehead torpedo would 
appear to handicap considerably that weapon in what appears to 
be the distance at which future naval actions may be fought, says 
the Naval and Military Record, In the present war opposing 
battleships and belted cruisers have never had much less than 
5000 yards between them in their general engagements. This is 
nearly double the effective range of the Whitehead torpedoes 
carried in ships of the British Fleet, and 2000 yards outside the 
new Austrian- Whitehead, which is said to be safe for an accurate 
run of 3000 yards. No torpedo appears to have been fired from 
any of the battleships or cruisers engaged in the naval battle off 
Port Arthur, when the Tsarevitch, the Pobieda, and the Retvisan 
appear to have received all their damage from the gunfire of their 
opponents. 


THERE has been a great deal published lately about a 
new type of battleship which was being considered in the United 
States Bureau of Construction and Repair, and in some quarters 
so much prominence has been given to the matter that the idea 
appears to have gained ground that the bureau really contemplated 
working a revolution in the building of battleships. As a matter 
of fact nothing of the sort is being considered, says the Army and 
Navy Journal. Several years ago there were drawn up in the 
bureau plans for a battleship which should have no 8in, guns. 
This plan has again been suggested to the bureau, and sometime 
in the future when the plans for vessels authorised are completed, 
this new idea will be taken up and the Board of Construction will 
consider it. A new impetus has been given to the idea as a result 
of the naval operations in the Far East. 


AccorpiIne to the report on the condition of the 
metropolitan water supply during the month of July, 1904, by the 
water examiner appointed under the Metropolis Water Act, 1871, 
the Thames water at Hampton, Molesey, and Sunbury was in 
good condition during the whole of the month under review. At 
its highest point the water was lin., and at its lowest point 7in., 
below the average summer level. The total rainfall during the 
The average daily supply 
delivered from the Thames during the month was 143,851,119 
gallons ; from the Lea, 59,050,977 galions ; from springs and wells, 
55,449,161 gallons; from ponds at Hampstead and Highgate, 
2120 galions. The daily total was, therefore, 258,353,377 gallons 
for a population estimated at 6,502,709, representing a daily con- 
sumption per head of 39-73 gallons for all purposes, 








MISCELLANEA. 


Tue Canadian Government has undertaken the con- 
struction at Port Colborne of what will be one of the finest grain 
elevators in the world. 


New waterworks for Riga are in course of construction, 
and when completed the town will be suppiied with excellent 
water from the White Lake, 15 miles distant. 


AccorvinG to Indian Engineering, the Government of 
India have sanctioned the expenditure of 50,000 rupees on the pur- 
chase of electric transporters for use at Shalime . 


TuHE laying of the rails between Kuttuk and Baikal, on 
the Circum-Baikal Railway, was completed this week, and it will 
be possible to begin running trains over the line on the 23rd inst, 


Mr. J. B. SHaw, Wh. Ex., A.R.C.S. (Lond.), of the 
Municipal Technical College, Swansea, has been appointed assistant 
lecturer in the mechanical engineering department of the Battersea 
Polytechnic. 

Tue municipality of Darjeeling have been granted a 
licence under the Indian Electricity Act of 1903, to supply elec- 
tricity within certain specified areas in the town and neighbour 
hood of Darjeeling. 


THE municipality of Spezia, Italy, has voted a sum of 
£400 to be awarded as a premium to the competitor who presents 
the best drainage scheme for Spezia and its suburbs. The com- 
petition remains open until December 31st, 1905. 


AccorpDINnG to the United States Bureau of Navigation, 
105 vessels, of 9504 tons gross, were built in the United States last 
month, of which 38, of 3825 tons, were wooden sailing ships, 63, of 
2260 tons, wooden steamers, and 4, 2819 tons, steel steamers. 


THe Paris Matin announces that it has arranged a 
motor boat race between Algiers and Toulon. Several entries have 
already been received, and the race will be supported by many 
well-known sportsmen. M. Charley is giving 10,000f. for an annual 
Mediterranean Cup. 


AN adjudication of tenders for the installation and 
working of a system of public lighting by electricity of the town of 
Espinar, in the province of Segovia, will take place on October 12th. 
Particulars and conditions may be seen at the offices of the Alcaidia 
Constitucional of Espinar. 


Tue greatest of the world’s manufactories of hairpins 
is at Painswick, a village situated in the Stroud valley at the 
foot of the Cotswolds. There are no fewer than 300 persons em- 
ployed in turning out these trifles of the boudoir, and hundreds of 
automatic machines are in constant operation transforming miles 
of wire into tons of finished pins. 


More than half of the total quantity of machinery 
imported into Russia, «i@ Windau, last year, was agricultural, 
and represented a value of £348,770, against £180,145 in 1902. 
Industrial machinery imported was of the value of £78,332, against 
£50,850. The bulk of these machines were of American origin, 
having their destination in the interior and Siberia. 


THE import of machinery, metals, hardware, cutlery 
and tools, in which the United Kingdom is largely interested, has 
in some slight measure fallen off, says the British Consul at Riga, 
owing to the fostering of home production. Still it is a peculiar 
fact that, in spite-of high protective duties, many articles find 
their way into the country and undersell similar articles of 
Russian manufacture, 


THE opening of the electric lighting undertaking at 
Holyhead was celebrated on Friday evening last at the Town Hall. 
This is a combined destructor and lighting installation, the 
destructor being on Meldrum Brothers’, of Manchester, regenera- 
tive system with continuous furnace chamber. The whole scheme 
has been carried out to the designs and specifications of Mr. Price 
F. White, of Bangor, consulting engineer to the Holyhead Council. 


In his annual report on the Trade of Belgium Mr. 
Consul General Hertslet remarks that a large quantity of gun 
barrels are sent annually from Litge to Birmingham to be tested, 
in order that they may have the Birmingham mark. They are then 
sent back to be finished and made up at Litge, and are frequently 
sold as British guns. This would be avoided if all gun barrels 
manufactured at Litge were marked ‘‘ Made in Belgium” before 
being accepted for proof in Birmingham. 


Fottowine is a list of candidates successful in the 
competition for the Whitworth Scholarships and Exhibitions, 
1904 :—Scholarships (tenable for three years): W. A. Scoble, H. G. 
Tisdall, J. Cunningham, A. D. Alexander. Exhibitions (tenable 
for one year): S. R. Dight, E. S. Crump, H. H. Perring, S. H. E. 
May, W. B. Wood, A. R. Horne, L. G. Milner, J. Wharton, T. A. 
Colvill, E. L. Macklin, W. D. McLaren, A. A. Rowse, A. Rose, A. 
Robertson, E. J. Buckton, R. Ferguson, W. Browning, W. Dawson, 
H. G. Taylor, 8. Moor, H. H. Broughton, R. C. P. Bricknell, 
W. E. Dommett, J. S. Mackay, H. D. Marlow, H. E. Sothcott, 
8. G. Winn, 8. W. Orford, T. Fell, C. H. Sumner. 


THE Gaceta de Madrid publishes in a recent number a 
notice emanating from the Alcaldia Constitucional of Huelva, 
inviting persons to prepare plans for a water supply system for that 
town. These plans are to be sent in within eight months after the 
date of publication of the notice referred to, and will be examined 
by a committee, who will report thereon to the municipality. The 
latter body will then select the scheme which appears to them the 
most suitable, and will decide whether the concession for the water 
supply will be granted to the person sendingin the selected scheme 
or whether the municipality will itself carry out the works ; in the 
latter event, a sum of 20,000 pesetas—about £580—will be awarded 
to the author of the plans adopted. 


At Swansea, on Sunday, Mr. James Holmes addressed 
a mass meeting of locomotive engine and firemen. Mr. Holmes, 
who spoke on behalf of the National Union of Federated Railways 
throughout the country, said the combined profits of six of the 
largest railways in England amounted to £51,628,000, and increased 
approximately one million per annum. Owing to the larger engines 
employed, the men had increased responsibilities, the average life 
of the men being ten years shorter than heretofore. Hedenounced 
class prejudices amongst the various railway employees, which hs 
alleged were fifty times stronger than amongst other classes in the 
country. During the last forty years the guards and signalmen on 
all railways had improved their position 25 per cent., while engine 
drivers—the most important grade—stood in the same position as 
when Stephenson put the first locomotive on rails, 


At the conference of the Oddfellows at Chester, on 
Saturday, it was represented that a serious drain would be made 
on the funds of friendly societies by theoperation of the Workmen’s 
Compensation Act. Mr. Bickerton, the conference secretary said 
that formerly men who met with slight accidents resumed work 
after being at home a day or two, but now, because the official 
management recognised the increased responsibility, they must 
stay at home until thoroughly recovered, and that they were a 
drain on the funds of the lodges, There was also the ditficulty of 
old men retaining their employment. _ Under this Act men were 
old ten years before their time. The manager of a colliery he knew 
not twelve months ago issued instructions to under-managers to 
get rid of all men over forty-five. Men were coming on the sick 
funds of their lodges because nobody would employ them. The 
time had arrived when friendly societies must appeal to Parliament 
for help. 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


AUSTRIA.—F. A. BrockHavs, 7, Kumpygasse, Vienna. : 
CHINA.—KELLY AND Watsn, Liuirep, Shanghai and Hong Kong. 
FRANCE.— BoyvEAU AND CHEVILLET, Rue de la Banque, Paris. 
GERM \NY.—ASHER AND Co., 18, Unter den Linden, Berlin. 
F. A. Brocxuavs, Leipzic ; A. Twerrunyer, Leipzic, 
INDIA.—A. J. COMBRIDGE AND Co,, Railway Bookstalls, Bombay. 
|TALY.—LOESCHER AND Co., 307, Corso, Rome ; Bocca Freres, Turin. 
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TO CORRESPONDENTS. 





4% In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
Jor insertion in this column, muat in all cases be accompanied by a large 
envelope legib'y directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
inatructions, 

427 «All letters intended for insertion in Tae Encinegr, or containing 
queations, should be accompanied by the name and address of thé writer, 
not necessarily for publication, but as @ proof of good faith. No notice 
whatever can be taken of anonymous communications, 

49 We cannot undertake to return drawing: or manuscripts ; we must, 
therefore, request corispondents to keep copies. 


REPLIES. 


W. H. H.—{1) See Anglin’s “ Design of Structures,” and Claxton Fidler’s 
“ Bridge Construction.” (2) Gocdrich’s “ Refuse Disposal,” Maxwell’s 
‘* Removal and Disposal of Town Refuse.” 

Y. D. (Pittsburgh).—The speed at which saws are run in this country 
depends on the wood and the thickness of the saw. A 86in. raw will 
make from 1000 to 1500 revolutions per minute. The thicker the saw 
the higher the speed. 

J. De{Trieste).—The average portable engine, known as 8 horse-power in 
the trade, has about 54 square fect of grate and 220 square feet of heating 
surface It will burn 101]). or 12 Ib. of coal per square foot of grate per 
hour. Traction and ploughing engines of the same general dimensions 
work at much higher pressures, with a sharper draught, and the rate 
of combustion is much more rapid. 

Box (York).—It is not casy to ray what power is required for working 
lifts in a large city; it is however, very considerable. In one set of 
offices in New York 720 horse-power is provided for nine hydraulic lifts 
and steam heating. In another large pile of offices the boilers make 
steam for 820 indicated horse-power. In one steel frame structure in 
New York there are 205 miles of piping from 16in. to }in. diameter. 

Ve.ox (Arrochar).—Too much must not be made of Froude’s ‘‘ Model 

Law,” because so much depends on the frictional resistance. The rule 


where V is the speed of the real ship in knots and z is the 


is 
Ver 
seile of the model. Thus, if the model be constructed to a scale of jin. 


to the fuot, then = , and so on. 
V 48 


J. B. (Windsor) —So far as we know, James Watt was the first to design 
a steam engine that would reverse. The idea suggested itself to him 
on board a Clyde steamer, the Dumbarton Castle, in 1816. Before that 
date marine engines, at all events, could not be reversed; and, of 
course, for mill engines reversing was not required. Until a compara- 
tively recent period, even large side-lever engines were turned astern 
by hand. Ropes from the valve gear lay along the alleyway between 
the engines, and these were hauled on by two gangs of stokers, one 
forward and the other aft. 

C. E. (Anglesey).—We give you a long list of books, some English, some 
American, but we strongly advise you either to gct a librarian to get 
them for you on approval, or to see them at some public library. See 
Coles’ ‘‘ Notes on Permanent Way,” third edition; Loring Webb's 
‘* Railroad Construction,” second edition; Haldane's “‘ Railway Engi- 
neering ;" Mill's ‘* Railway Construction ;"” Nagle’s ‘‘ Field Manual for 
Railroad Engineers ;" Tratman’s ‘Railway Track and Track Work ;” 
“ Bridge Construction,” by Claxton Fidler; Hurst’s ‘‘ Hand-book for 
Builders and Surveyors ;" Baker's “ Treatise on Masonry Construc- 
be The American works may be obtained through Chapman and 
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INQUIRIES. 
LIQUID ASPHALTUM. 
Str,-—I should be much obliged if any of your readers could tell me 
where I could obtain liquid asphaltum for coating cast iron pipes. 
September 21st. A 
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THE PREMIUM SYSTEM. 


However much the report on the premium 
system which has been returned by a Committee 
appointed by the Engineering and Shipbuilding 
Trades Federation is to be deplored, it cannot be 
said that it was unexpected. There is no more con- 
servative body of men than tradeunionists. They look 
upon the world to-day exactly as their great-grand- 
fathers looked upon it a hundred years ago, and have, 
asa whole, the same total inability to adaptthemselves 
to industrial progress and change. Providentially, 
they have amongst them a few men of wider and 
wiser views, and to them we must look to free 
trade from a clogging and short-sighted policy. 
The representatives of Trades Unions who signed 
the Carlisle agreement showed themselves to 
be men of broad and liberal minds, men who 
were able to see some distance into the future, 
were able to make reasonable deductions from what 
they foresaw, and had the courage to endorse what 
they believed to be the right. 

The Committee which has reported adversely on 
the premium system is of quite another kidney ; 
it is very mixed, but it has at its head the Boiler- 
makers—a powerful and aggressive body—which 
has from the first shown violent opposition to any 
change from existing methods. The Committee 
expresses its dislike to anything but payment by 
the hour or, under certain conditions, piecework. 
That is to say, it disapproves entirely of any- 
thing that may stimulate a workman to emu- 
late his fellows, or earn an extra reward. “The 
system,” it says, ‘has absolutely nothing to 
recommend it; it is an adaptation of the most 
pernicious and degrading condition of employment in 
modern industrial history—the task-work system ; 
it creates jealousy and ill-feeling in the workshop, 
and is the cause of endless bickering and misunder- 
standing, owing to the complicated and intricate 
character of the calculations involved in many 
systems; it has been the cause of more men being 
discharged than any strike which has ever taken 


trades, and it will have the effect of keeping men 
whose waning physical powers unfit them for the 
closest and hardest labour from obtaining employ- 
ment except when trade is at its busiest.” To all of 
these charges there is only one suitable reply, that 
is an unqualified negative. The system has much 
to recommend it, as the men who are working 
under it willingly admit; it is in no sense 
degrading, unless all desire to receive reward 
for exertion is degrading; there is no jealousy 
or ill - feeling -between the men who work 
under it, though those who have refused its benefits 
may be envious of those who enjoy them; the 
calculations are as simple as those involved in the 
purchase of vegetables or meat; it has not been, 
nor ever will be, of itself the cause of the discharge 
of large bodies of men, and it is no harder on old or 
incompetent men than any other system of payment. 
The other charges advanced against it show equal 
ignorance of the system. It is suggested that since 
the men have no voice in the settling of the time rate 
there must be unfairness; butit is obvious that the sys- 
tem defeats itself if no premium is earned, and hence 
in every case in ourexperience a liberal time allowance 
is made. It is furthermore alleged that increased 
efficiency is not secured ; to which the resolution of 
those employers who have once used the premium 
system to adhere to it is sufficient answer. 

But perhaps the profoundest ignorance of the 
system is found in the observation that if a great 
turnover is obtained the employer ought to be 
satisfied with the profits on that turnover, and not 
seek also to obtain profit by making the workman’s 
increased activity a reason for reducing his wages 
for a particular piece of work ; and that whilst the 
employer is entitled to the full benefit of the pro- 
ductive capacity of his machinery, the workman is 
also entitled to the full reward of his labour. There 
is in these sentences such a profound misconcep- 
tion ef the whole thing that one is at a loss to 
know where to begin to set it right. We imagine 
that the whole object of working is to obtain 
wages, and if the master makes an arrangement by 
which his workmen are able to earn more per day or 
per week than they did before without working 
longer hours and without excessive exertion, it 
is difficult to see why they should bother their 
heads about the wages cost per piece. Moreover, 
they admit that the employer is entitled to 
the full benefit of the productive capacity of his 
machines, and yet they complain when he offers to 
pay them a premium for giving him what they 
admit is justly his! If every workman exerted 
himself to his full capacity for day wages, we should 
certainly hear of neither piece nor premium systems; 
but since that is expecting too much of human 
nature, those systems have been devised to offer 
him anautomatic inducement to hard work, and since 
the premium system is free from certain objections 
which belong to piecework, it has received the seal of 
approval of many large employers and of the most 
large minded of engineering trade unions, and of 
the most intelligent and ambitious workmen. It 
has, indeed, made such progress in industrial centres 
that, in spite of adverse reports of special com- 
mittees and all the machinery of opposition that may 
be brought against it, it is likely in the end to gain 
both the hearty support of employers and employed ; 
for we may rest assured that not for any extended 
period will a large body of workmen remain so 
blind to its own interests as obstinately to refuse 
the benefits which many of its members already 
enjoy. 


A REMARKABLE BOILER EXPLOSION. 


By far the greater number of boiler explosions 
present nothing remarkable in the way of pheno- 
mena. A vessel too weak to withstand a particular 
stress bursts. The natureof the stress, of the weak- 
ness, and of the result, is ascertainable. There areno 
puzzling questions to be answered ; no theories to be 
framed ; no incompatibilities to be reconciled. But 
boiler explosions do occur now and then under 
circumstances and in a way that is not easily 
explained. It is by far too much the custom to 
ignore difficulties, and to say that everything is 
quite simple and straightforward when it is nothing 
of the kind. We have before us an example of an 
explosion, and of the ignoring of difficulties in this 
way which is highly suggestive, in a report just 
issued by the Board of Trade. The facts will well 
repay careful consideration. 

About 4 p.m. on April 29th a boiler exploded 
with extreme violence at St. Dominick’s Mills, 
Cork. It seems miraculous that no one was killed 
or seriously injured. It was a Lancashire’ boiler, 
7ft. in diameter, and 26ft. 4in. long. The original 
thickness of the shell plates was ,,in. The furnaces 
were 2ft. 8in. in diameter, with four Galloway tubes 
in each flue. The boiler rested on a midfeather, 
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and was about thirty-six years old. It was quite 
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worn out, and had not been used for several months. 
Steam was got up in it, however, and it exploded a 
few hours afterwards under a pressure of about 
42 lb. on the square inch. Failure is assumed to 
have begun along a line of corrosion which 
extended for about Illft., where the plate was 
in’ contact with the midfeather wall. Damp 
induced rust in a way well known, and 
usually fatal sooner or later to all boilers set ona 
wall. As the plates had been reduced to a thick- 
ness of about ,;in., there was nothing remarkable 
in the fact that the boiler burst. It has long been 
accepted that when a plate fails under the water 
line the explosion is not violent. Dozens of failures 
take place by the coming down and cracking of 
furnace crowns. There is a violent rush of hot 
water. Bricks and hot coals are sent flying, but 
usually very little destruction of life or property has 
to be recorded. On the contrary, when the plates 
give way above the water, violent explosions in- 
variably follow. The usually accepted theory is 
that of Clark and Colburn. The sudden release of 
pressure permits a mass of water to be pro- 
jected violently upwards by newly-formed steam, 
smashing the plates, and converting a small 
rent into a huge aperture, through which 
the pent-up energy is discharged in a moment. 
In the Cork explosion the rent took place under 
the water-line. What followed we give in the words 
of the report :—‘ The total destruction of the boiler 
and the partial destruction of the containing build- 
ings have arisen, in our opinion, from the momen- 
tary issue of hot water through the primary opening 
in the bottom of boiler above referred to, this, with 
comparative suddenness lowering the pressure 
inside the boiler, when the whole volume of heated 
water at the temperature due to form 30 lb. to 40 lb. 
pressure immediately flashed into steam, thus pro- 
ducing a final explosion of extreme violence, tearing 
the boiler in pieces and lifting the roof, 70f. long 
by 40ft. wide, which spanned the building, the 
height of side walls supporting this roof being about 
45Oft.; besides throwing down about 20ft. in length 
of side walls 2ft. thick and about 30ft. high, and 
thrusting out the wall fronting to the street, so as 
to necessitate its being pulled down. In addition 
to these effects was the complete removal of the 
roof of the adjoining boiler-house and burying the 
said boiler under tons of rubbish, also the partial 
destruction of the roofs and floors of the counting- 
house and office where William James Heaslip 
and Robert F. Mack were at the time of the 
explosion, and whose escape from death was 
little short of miraculous.’ We may remark 
here at the outset that Mr. Mayne, resident magis- 
trate, and Mr. Leask, C.E., the commissioners 
who carried out the investigation, were obviously 
so impressed by the terrible violence of the explo- 
sion that they have endeavoured to find some way 
of accounting for that violence. Board of Trade 
commissioners as a rule do not formulate theories 
of this kind. They have fallen into the error of 
assuming that the whole of the water contained 
in the boiler was converted into steam when the 
pressure was released. Waving this point, however, 
tor the moment, it remains evident that they 
found cause for wonder in the havoc wrought. 
We are not surprised. It seems astounding that a 
comparatively small boiler, working at low pressure, 
could by an explosion lift a roof 7Oft. long and 
40ft. wide, placed 50ft. above the boiler, to say 
nothing of the knocking down of the side and end 
walls. As to the pressure in the boiler at the time 
of the explosion we have no precise information. 
The safety valve was in good order. The fires had 
burned down to the level of the bars. Work was 
over for the day. The last thing done by the fire- 
man was filling the boiler up to the top of the gauge 
glasses. He then shut the damper and went away. 
A few minutes afterwards the explosion took place. 


Let us now consider what were the destructive 
forces available. In what follows it must be under- 
stood that much is founded, in the lack of precise 
information, on conjecture. Probably the boiler 
contained about 430 cubic feet of water, and 
250 cubic feet of steam, of about three atmospheres 
pressure. This would represent about 750 cubic 
feet when let loose. Of the water about one-thir- 
teenth, or, say, 33 cubic feet, would be converted 
into steam of atmospheric pressure. The volume of 
it would be about 54,000 cubic feet. Steam 
at atmospheric pressure would, however, be 
powerless, save in one way. The sudden intro- 
duction of such a volume into a closed build- 
ing might very easily lift the roof off, just 
as a gust of wind will lift a roof. But it is by 
no means easy to understand how substantial walls 
were thrown down. The violence of any explosion 
depends on the rate with which energy is liberated. 
[In this case it would appear that all the mischief 
was done in the fraction of a second, and it is in this 
way only that the ruin wrought can be reconciled 





with the small size of the boiler. If the rent torn 
in the bottom of the boiler had been small, the dis- 
charge of water and steam would have been 
prolonged, and little injury might have been done. 
The difference between the Cork explosion and 
hundreds of others where the primary rent was 
below water-level lay in the great size of the primary 
rent. 

There remains for explanation the fact that the 
boiler exploded just when it did. The fires were 
nearly out. The pressure must have been down, 
because the boiler had just been filled up with cold 
water. Ebullition had probably entirely ceased. The 
boiler plates had sustained a greater stress for 
several hours. What was the immediate cause of 
failure? More than one hypothesis may be sug- 
gested, but as they would take us into the regions 
of transcendental thermodynamics, we shall do no 
more than say that the trend of physical inquiry is 
to make it clear that we do not yet know all about 
steam and the mode of its formation. It seems 
also to be tolerably certain that there is such a 
thing as the momentum of ebullition. Rapid 
evaporation once started will continue until the 
evaporating fluid is reduced below the temperature 
proper to the pressure. In this way it has been 
suggested that a much larger volume of steam may 
result from the liberation of heated water than 
theory predicates. Be this as it may, the Cork 
explosion carries the practical lesson that it is never 
safe to work old boilers unless they have been very 
carefully examined and tested ; and that while a new 
boiler may give way by a seam rip, the chances are 
that the explosion being slower will be much less 
violent, and less disastrous in its effects, than the 
bursting of a boiler so old and weak that goes to 
bits in the fraction of a second. 


JAPAN'S SEA POWER. 


CoRRESPONDENCE is now going on in the Japanese 
newspapers as to whether or no the Japanese fleet 
was built upon the best principle. Stated concisely, 
the arguments put forward are as follows. Japan 
in building up her navy has followed the British 
fleet, and adopted a few monster battleships, on the 
“quality before quantity’ principle. The question 
is, ‘“‘ Would she not have done better had she pro- 
ceeded upon less imitative lines, or rather upon the 
German system of ‘quantity first,’ preferring four 
relatively weak vessels to three more powerful 
ships?” Incidentally the questions of distribution of 
guns and armour, the type of artillery, coal stowage, 
boiler types, and torpedo armament have all come 
under discussion, the whole being raised by the fact 
that Admiral Togo never had under his command a 
force sufficiently strong to make victory quite cer- 
tain. It is recognised in Japan that had Russia 
been less unlucky upon the water, had her fleets 
been led by better admirals, the struggle upon the 
water might have been both desperate and incon- 
clusive. Luck, and a superior organisation of per- 
sonnel, have stood Japan in good stead. Neither of 
these matters is our concern here, but an examina- 
tion of the question as concerns matériel may be of 
interest. 

Japanese naval policy has produced its fruits in 
the fleet with which she started the campaign—six 
battleships, each at the time of its creation the best 
to be had for the money; six armoured cruisers, 
superior to any other armoured cruisers at their 
inception ; and a due proportion of smaller cruisers 
and torpedo craft. The Nisshin and Kassuga we 
omit, as they were not originally intended for the 
Japanese fleet, and their purchase was simply due 
to the prospects of war. The loss of the Hatsuse is 
the peg upon which those who ask whether a better 
policy was possible hang their arguments. The 
sinking of that ship reduced the Japanese battle- 
fleet by one-sixth at a single stroke: had the battle 
units consisted of vessels like the German Wittels- 
bach, the loss, supposing the same expenditure, 
would have been but one-ninth or thereabouts—say, 
11 per cent., instead of nearly 17 per cent. Taken 
by itself, this is a strong enough argument—till 
it is carried a little further. Had the French 
Henri IV. been the selected type, the percentage 
of loss would have been but 9 per cent. or so; had 
the German Aigir type been selected, it would have 
been less than 5 per cent. Thence we may argue 
down through protected cruisers to destroyers, and 
even to picket boats, with a loss represented by 
some minute fraction, or we may proceed in the 
other direction with bigger and bigger fancy ships, 
till we arrive at a solitary unit, whose loss would 
mean a loss of 100 per cent. The selected unit, 
whatever it may be, is therefore purely relative, and 
the most that can be said is that it is quite true 
that the smaller the unit the less the percentage 
of loss. But that is and always has been obvious. 





It was certainly obvious to those who directed 
Japanese naval policy. 

The dread of a repetition of the Hatsuse disastey 
very strongly anticipated in Japan, is at the root of 
the present discussion. In thinking of the Hatsuse 
foundering off Shantung, people forget the hig ships 
off Port Arthur and at the battle of Round Island. 
Here, if anywhere, the advantage of big units was 
apparent. The heavy casualties of the Mikasa 
show how frequently she was hit; quite as often 
perhaps, as was the sinaller Tsarevitch. Yet the M ikasa 
kept the sea, while the Tsarevitch, disabled, crept 
into Kiao Chau. The moral is obvious—the bigger 
the ship the more hammering will she stand. Haq 
the Mikasa been a Wittelsbach it is improbable that 
she could have remained at sea, with the result that 
instead of remaining intact the Japanese fleet would 
have lacked an important unit. Whatever risks big 
units may entail, they confer a staying power not 
to be secured by other means, for a ship away 
repairing is, for the time being, as bad as a ship 
sunk, whereas one that can remain with the flect jg 
a loss merely to the extent of her disablement. 

The 10in. gun has found some partisans in Japan 
amongst those who think that smaller battle units 
might have been desirable. The Russians in the 
Pobieda and Peresviet carry good 10in. pieces, equal, 
indeed, to their old 12in. in the Poltava class, but fay 
inferior to the 12in. guns carried by the Japanese, 
No 10in. can have the power of a 12in. of equal 
date, and it is hard to argue that five 10in. biows 
will do as much harm as four 12in. In certain 
circumstances they might ; in many others they are 
likely to do nothing where the 12in. will do much. 
Powerful big guns have always been in favour with 
the Japanese, who put them in the Matsushima 
class against all advice. Time has shown that 
whether or no they were correct in this particular 
case, they were very right in general principle, for 
the big gun is everything in these days of long 
range fighting, and probably no sacrifice is too great 
for the gain that the most powerful gun afloat con- 
veys. Besides the merely physical effect of the 
powerful blows, there is the important though little 
considered “moral effect.” The moral effect of 
powerful guns is probably very great indeed. 
Though the physical effect of the big Canet pieces 
of the Matsushima class at Yalu was nil, their 
moral effect counted for a good deal. There is no 
question also but that the big guns of the Chinese 
battleships worried the Japanese, not by what they 
did so much as by what they might have done. 
The mere threat of the American 13in. guns at 
Santiago prevented Cervera’s fleet from attempting 
any fight worthy of the name; and had the Japanese 
big guns at the battle of Round Island been medium 
pieces, it is hard to believe that the Russians would 
have been beaten back to Port Arthur. On the 
whole, therefore, there is little to favour the theory 
that in following the British navy the Japanese 
naval policy might have been better where guns 
are concerned. 

In armour dispositions there is perhaps some 
room for criticism on the grounds that the duties 
of British and Japanese warships are so very 
different. British ships that must be prepared to 
fight away from bases need more armour, perhaps, 
than Japanese vessels which are nearer their bases. 
At least, it may be argued that a saving here, ex- 
pended in gun power, would have been an advan- 
tage that during the war could have _ been 
appreciated. Ton for ton, Japanese vessels are less 
heavily armed than the Russian ships which they 
were presumably built to fight. 

In matters connected with the engine-room a 
mild “ battle of the boilers” exists. Japan was one 
of the first nations to see the war advantages of 
water-tube boilers, and adopted the Belleville 
variety about the same time as we did. Unlike the 
British Navy, however, the Japanese seem to have 
found no difficulty in assimilating the new type 
principally because they trained their stokers 
better, and avoided the British naval error of intro- 
ducing “improvements’”’ of the unsuccessful sort. 
None the less, however, British condemnation in 
this matter was followed; and the “ slavish imita- 
tion,” as it is called, is finding critics amongst 
Japanese engineers, who claim that actual service 
results which they can watch in their own waters 
are of far more value to them than “ distant experi- 
ments which for Japanese purposes are artificial.” 

This question, however, is rather one of the 
future than the present. The question of the day 
is rather, “ Would the Japanese fleet have been 
better had the general policy of its units, armament, 
equipment, machinery, boilers, and so forth, been 
different? ’’ The general answer of the Japanese 
appears to be in the negative ; and in the hour of a 
life-and-death struggle the consensus of opinion is 
altogether in favour of those who were responsible 
for the Japanese fleet as it is. Whatever academical 
criticisms of Japanese naval policy may be brought 
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Siar the fleet of Togo triumphantly riding the 
geas is a practical answer to which its creators may 
point with justifiable pride. 


THE RESISTANCE OF AIR TO TRAINS. 


Turk is good reason to believe that formule which 
apply to hodies moving through the air at high speeds 
As an in- 


will not fit bodies moving at low speeds. As 
stance we may say that projectiles in their flight are 
controlled by conditions which do not exist in the case 
of railway trains. The density of the air at great 
elevations, for example, has much to do with the 
range attained in high angle fire from heavy guns. 
[It is beyond question that at moderate speeds the 
atmospheric resistance to a railway train depends 
more on the bulk of the train than on any other 
condition. But at very high velocities the form 
of the leading end or bow of the vehicle becomes 
of extreme importance, and the influence of bulk 
falls into second place. At all events, this 
seems to be one of the principal lessons to 
ha drawn from the celebrated experiment carried 
out by the syndicate consisting of the Deutsche 
Bank, Delbriicke Leo and Co., National Bank, 
Jacob Stern, A. Borsig, Phil. Holzmann, I’. Krupp, 
Zypen and Charlier, Allgemeine Elecktricitiits 
Gesellschaft, and Siemens and Halske on the 
Marienfelde-Zossen line about a year ago. Much 
has been written and said about these trials, but 
the first really complete and detailed report is 
that hy Mr. Alexander Siemens, published in the 
last volume of the “Journal of the Institution of 
Electrical Engineers.” It will be found extremely 
interesting and full of information. We shall con- 
fine our attention, however, mainly to the question 
of air resistance. 

On October 6th a speed of 201 kiloms. or very 
nearly 125 miles an hour, was attained. At this 
tremendous speed the air resistance is stated to 
have been 210 kilos. per square metre, or 43 lb. per 
square foot. We learn from the report that retarda- 
tion experiments confirmed the formula previously 
found for the determination of air resistance, 
P ~ 0:005 V?; but it was incidentally mentioned 
hy Colonel V. Scheve that for calculating the resist- 
ance of the air to projectiles, the artillery officers 


used a foynula of Newton’s: P = nV” in which 


4 is the weight of a cubic metre of air, and V 

velocity in metres per second. Taking the 
average value of A = 1:293, and expressing the 
velocity in kilometres per hour, Newton’s formula 
becomes P = 0-0051 V*, which agrees remarkably 
well with the formula deduced from the experi- 
ments. A wedge-shaped bow was provided, which 
could be taken off or put on, and various experi- 
mental runs were made with it. The average 
result was that, the horse-power being 1435 
without it, it was 1344 with it, the speed being 
about 110 miles an hour. This is not a very 
considerable difference, but none the less we 
are told that the resistance of the car was the 
equivalent of 9 square metres, the weight of the car 
heing 83 tons. The figures do not appear to take 
the bulk or displacement of the car into considera- 
tion at all, but merely what is known in dealing 
with ships as the midship cross section. In reply- 
ing on the discussion which followed the reading 
of the report, Mr. Siemens said that the shape of 
the car was studied, and the syndicate thought that 
a paraboloid would be the best—that is to say, a 
complete cone.. Of course, it could not be con- 
structed exactly in that shape, but the roofs have 
been made in that form, and for the convenience of 
the driver the centre part of the paraboloid has 
been developed into a cylinder. Behind the car a 
conical space of uniform pressure is formed equal to 
the pressure of air in the car, so that there 
Is neither suction nor pressure if we made 
a hole at the back of the car; the apex of 
this space is about 10ft. behind the car. The 
power required to attain high velocities is 
very considerable. But it must not be assumed 
that great powers are required because of abnormal 
resistances. A speed of 120 miles an hour is 176ft. 
per second, or 10,560ft. per minute. At this 
velocity a resistance of 3:125lb. represents a 
horse-power. Taking the travelling area as 90 square 
feet, and the air resistance as 40 lb., we have a total 
retarding effort of 3600 lb., equivalent to about 
1100 indicated horse-power for the air resistance 
alone of a single carriage. When we find that the 
power expended at constant speed measured at the 
collectors on the car varied between 1300 and 
1700 indicated horse-power, we see reason to 
doubt that enormous speeds can ever be made 


to pay. Many other points come out in 
report, making this feature more and more 
manifest. Thus it has not been found possible 


to run a “trailer” with safety, because of lateral 


oscillation. It is clear that curves cannot be 
traversed unless they are of very large radius, and 
that the permanent way must be very heavy and 
quite exceptionally well ballasted. All the indica- 
tions seem to lead to the conclusion that under no 
circumstances can speeds exceeding about 70 miles 
an hour be adopted, unless those who travel are 
content to pay at least three times the ordinary rate 
for the privilege. The resistance of the air plays 
so important a part, that it is not too much to say 
that the development of the high-speed railway 
largely depends on the successful adoption of 
systems of construction which will reduce that 
resistance far below its present magnitude. 

The whole subject possesses special interest just 
now, because the General Electric Company and 
Messrs. Siemens and Halske have just put in pro- 
posals for the construction of railways uniting Berlin 
and Hamburg. Asa crow flies the distance is about 
155 miles. The present railway is 177 miles long. 
There are about 1150 through passengers daily, and 
the gross receipts average 15s. per head, or £862 
a day. Messrs. Siemens and Halske propose a 
single track line, the journey to be done in 1 hour 
55 minutes. The other company contemplates 
a double track line, and it is believed that 
the line could be made to pay if the fare—one 
class only—was 16s. But it is evident that this 
would not do unless the number of passengers was 
raised. 








OBITUARY. 


RICHARD BEDLINGTON. 

Mr. Brpiineton, whose funeral took place at Cefn Coed, 
Merthyr, on Monday, died at Aberdare last week in his 
seventy-ninth year. He was one of the oldest mining 
engineers in South Wales, and almost the last of the 
‘* Northerners,’’ as they were called, who figured as the 
pioneers of coal mining in the Principality—the Martins, 
Kirkhouses, Hayhursts, followed by the Wilkinsons and 
3rowns. Mr. Bedlington was brought up by his uncle, Mr. 
William Bedlington, at Rhymney Ironworks and Collieries, 
and having passed the scholastic training of Taliesen 
Williams, the school which materially aided the success of 
Edward Williams, of Middlesbrough, and William Jenkins, 
of Consett, entered upon the mining curriculum under his 
uncle, whom, in due course, he succeeded at Rhymney, and did 
substantial work in the extensive coalfield of that district. 

He was busily employed in these collieries until November 
9th, 1867, when the disastrous explosion occurred at Fern- 
dale, by which 178 lives were lost, and the whole of South 
Wales and Monmouthshire was paralysed, for the Black Vein 
Risca explosion in 1860 with its 142 dead, Morfa in 1863 with 
29, Maesteg in 1863 with 15, and Gettin in 1865 with 34, 
aroused a sense of insecurity and fear that mining enterprise 
in Wales was to be accompanied with a death rate almost in 
proportion to mining development. After the first shock had 
passed, the owners of Ferndale sought for the best mining 
experience in Wales, and some of the ablest engineers 
went into the workings, and gave assistance. In the end 
Mr. Bedlington was selected for chief engineering control. 
This position he held until June 10th, 1869, when Ferndale 
had again a calamity. This time 49 were killed, and the blow 
coming so soon after the former intensified the disaster, and 
amongst mining experts even there was the gravest comment. 

As for Mr. Bedlington, his ability was unquestioned, but it 
was evident that to a man of his retiring and studious 
disposition the carnage—for no other words can apply—of the 
Ferndale Colliery gave a shock which seriously affected his 
nervous system, and hence caused his retirement. Yet he re- 
mained prominent in the coal field, though in positions of 
less responsibility. He became manager of the Aberdare 
Rhondda Colliery at Hirwain, and was consulting engineer 
to Mr. James Lewis, until the collieries of Abernant passed 
into the hands of the Marquis of Bute ; he also acted for the 
Rhymney Collieries, the Mynydd Mawr of Carmarthenshire, 
and the Blackwood Collieries of the Maesyrududd family ; 
and to the last was in the full confidence of Sir'W. G. Lewis, 
with whom he was often called into consultation. 

Mr. Bedlington was one of the founders of the South 
Wales Institute of Engineers, and of the Aberdare Coalowners’ 
Association of 1864.° He was, from its initiation, a member of 
the South Wales Coalowners’ Association, which up to the 
end of the Sliding Scale was regarded as the Industrial 
Parliament of South Wales. 


WE regret to have to record the death of Mr. Joseph Robinson, 
of Ingleside. He was fifty-eight years of age, and was one of the 
best-known men in shipping circles on the North-East Coast, being 
managing owner of the Stag line of steamers. He was chairman of 
the Tyne Iron Shipbuilding Company, Willington Quay. He was 
a Justice of the Peace for Northumberland. 





Many of our readers will remember that various persons have 
claimed to be the inventor of the block signal system. Among 
these few claims were better founded than that advanced by Mr. 
Christopher James Little. He died last week, aged sixty, in 
South Hackney. He was the son of a Paddington builder, and 
served his apprenticeship in the Great Western Railway shops at 
Swindon. He claimed that his invention saved more lives than 
any other invention in the world. ‘‘ All railway passengers,” Mr. 
Little used to say, ‘‘are compelled by Act of Parliament to travel 
under my scientific guidance—a remark that no other person in 
the kingdom can make.” 





THE death is announced of Mr. Francis Blennerhassett Walker, 
of Castlemaine, county Kerry, late consulting engineer to the 
Madras Government. He died at his house, Cheltenham, in the 
sixty-seventh year of his age. Mr. Walker was appointed to the 
Bombay Public Works Department in 1863, was transferred to the 
Punjab in 1870, and was employed on the Punjab Northern State 
Railway. He served subsequently on the Neemuch and Western 
Rajputana State Railways, was transferred to the Bombay Railway 
Branch in 1881, and subsequently to Bengal, where he was engineer- 
in-chief of the Northern Bengal and Tirhoot Railway Extensions, 





Later he was engineer-in-chief of the East Coast Railway Survey, 





and from October, 1892, till February, 1893, when he retired, the 
consulting engineer for railways to the Madras Government. 
en _ elected a member of the Institution of Civil Engineers in 





THE death is announced of Mr. James Clifford Morgan, of Don- 
caster-road, Rotherham, in his eighty-second year. His business 
life was associated with the staple industry of Rotherham—the 
manufacture of stove grates. In the fifties he was a traveller for 
Messrs. Yates, Haywood and Co., and subsequently entered into 
partnership with Mr. J. C. Macauley and Mr. F. W. Wade, under 
the style of Messrs. Morgan, Macauley, and Wade, at the Baths 
s‘oundry, Rotherham. Fora number of years he has taken matters 
easily, and has lived practically in retirement. He was one of the 
**fathers” of the Rotherham Corporation, and did much public 
work, interesting himself in various movements connected with the 
town and neighbourhood. 








NEW ZEALAND RAILWAYS. 





AN encouraging report is given on the transactions of the New 
Zealand railways for the year ending March last, the revenue 
being the highest on record. The net return of 3-58 per cent. on 
the capital invested should almost meet the interest charges. New 
lines to the extent of 38} miles were opened during the year. 
With an increase of 242,066 train miles the gross revenue increased 
only by £206,603, while the working expenses rose by £95,309. 
The increases in the revenue are from passenger traffic £75,962, 
other coaching traffic £22,879, and from goods and live stock 
£104,068. In the railway operations for the year is included the 
Lake Wakatipu steauiabie service, which was acquired by the 
Government in November, 1902, and has since been worked by 
the railway department, the rates have been lowered to the extent 
of 25 per cent. all round. 

A reform, which has been in contemplation on some of the 
Australian lines, is to be brought in operation on the New Zealand 
lines from November next, by the issue of single tickets only 
throughout the service. This will greatly facilitate the busines:, 
and it is considered by the Minister for Railways to be a con- 
venience to the travelling public that will be generally appreciated. 
Where there are no rival railways to draw the traffic, the issue of 
return tickets is of no advantage to a railway company, while the 
losses arising from ticket scalping are obviated, and a better record 
can be kept of the passenger traffic. To give passengers the 
privilege of break of journey provision will be made for holders of 
single tickets for stations beyond the suburban area one month 
within which to complete their journey, so as to allow a break at 
intermediate stations, and afterwards to continue on to their 
destination. 

With the increased power of locomotives and the greater carrying 
capacity of wagons in recent years, a record of numbers in rolling 
stock does not convey a proper appreciation of their power and 
capacity, particularly for comparative purposes. In the New 
Zealand report this year a very sensible addition has been made in 
describing the rolling stock by giving the aggregate tractive power 
of the locomotives, and the total carrying capacity of the 
wagons, also the seating dation of the p ger stock. 

During the year one tank engine has been built as replacement, 
and five new engines have been added to stock, the increase in 
tractive power, including boiler renewals, was 72,887 Ib., or 2-08 per 
cent. Five old four-wheel cars were replaced, and 63 new bogie 
cars were added to stock, increasing the passenger accommodation 
by 10-45 per cent. Fifty-six wagons have been built as replace- 
ments, while 370 new wagons have been added to stock, increasing 
the carrying capacity by 3476 tons, or mong per cent. As the 
total rolling stock consists of 377 engines, 809 coaching vehicles, 
and 13,132 wagons, the number of vehicles renewed out of working 
expenses is very slight, and should require a far heavier outlay if 
the stock is to be kept up to standard value, for adding stock to 
capital only militates against a saving in working expenses by 
reasonable renewals not being effected. 

The following is a summary of results of working for the year 
ending March 31st, 1904, compared with the previous year :— 





1903. 





Total miles open for traffic 


2291 
Capital cost of lines open. | £19,081,735 





Capital cost per mile of line open.. .. | £8486 
Gross earnings Sa ae Siw | 4£1,974,038 
Working expenses .. .. 22 «- os £1,348,415 
CS we sa! ve lad ~ 8 an» a | £630,623 
Percentage of profit to capital invested . | 3-30 
Passengerscarried .. .. «2 se cs « | 7,575,390 
Season tickets ee | 118,431 
Goods tonnage .. 3,730 394 
Live-stock tonnage 187,807 





Train mileage .. «ce «- «. Sa dat 5,443, 333 








NAVAL ENGINEER APPOINTMENTS. 


THE following appointments have been made at the Ad- 
miralty :-— : 

Engineer Commanders.—P. Bingham, to the Euryalus, for 
services as coal inspector, reappointed on promotion ; H. J. Turner, 
to the Majestic, reappointed on promotion ; E. A. Short to the 
Vivid for the Arrogant on paying off ; and H. J.J. G. Moon to the 
Vivid for the Rainbow. 

Engineer Lieutenants.—P. Bingham has been promoted to the 
rank of Engineer Commander; H. J. Turner has been promoted 
to the rank of Engineer Commander ; G. W. S. Aldwell, reappoin- 
ted to the Thames for instructional duties ; W. A. Monk, reappoin- 
ted to the Implacable ; H. E. Brook, reappointed to the Bulwark, 
to assist Engineer Captain; A. H. Gorges, reappointed to the 
Wildfire, for the Immortalité ; S. McM. Russell, reappointed to 
the Albemarle; R. D, Cox, reappointed to the Pioneer; H. S. 
Briggs, reappointed to the Empress of India ; J. Wisdom, reappoin- 
ted to the Berwick; and F. J. L. Heath, reappointed to the 
Jupiter; C. E. Vinning, to the Vernon and Excellent (lent), for 
T. and hyd. courses ; W. E. Longland, to the Fire Queen for the 
Europa ; J. A. Owen, to the Leander for the Flying Fish; E. R. 
Amor to the Fire Queen for the Powerful; G. N. Leslie to the 
Leander for the Seal ; E. J. Mowlain to the Leander for the Stag ; 
G. W. S. Aldwell to the Thames for the Hazard ; C. E. M. Roe to 
the Thames for instructional duties ; B. C. W. Howe to the Royal 
Sovereign; J. A. Anderson, to the Vivid for the Hogue; P. D. 
Church to the Pembroke for the Greyhound ; J. H. Jenkin, to the 
Pembroke for the Pegasus on paying off. a 

Engineer Sub-Lieutenants.—C. R. J. Randall, to the Fire Queen, 
supernumerary ; G. W. 8, Aldwell, W. A. Monk, H. E. Brook, A. H. 
Gorges; S. McM. Russell, R. D. Cox, H. 8. Briggs, J. Wisdom, and 
F. J. L. Heath, all promoted to Engineer Lieutenants: F. J. 
Pedrick, to the Pembroke for the Black Prince ; and C. T. Morgan, 
to the Halcyon for the Tenedos, for charge of stores. : 

Chief Artificer Engineer.—C. J. Brooks, to the Egmont, addi- 
tional for the Bruizer ; and L. Jackson, to the Drake. 

Artificer Engineer.—A. E. Mallett, to the Nelson. 

Acting Artificer Engineer.—W. J. Smails, to the Medea. 








THE INSTITUTION OF CIVIL ENGINEERS : NEWCASTLE-UPON-TYNE 
ASSOCIATION OF StUDENTS.—Lord Charles Beresford, through the 
executive committee, has kindly offered to specially reserve one of 
H.M.S. men-of-war off Tynemouth on the 2/th inst, and to allow 
members of the Association, who may care to avail themselves of 
this opportunity, to go aboard and make a private inspection. 
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CUSHIONED PLANING MACHINE. 

In a Supplement dealing with reciprocating machine tools, 
which we published in December last, we gave a short account 
of a cushioning device for planing machines which Messrs. 
Smith and Coventry, of Manchester, had just got out. Since 
then this simple invention has been tested on many planers 
and has proved itself so satisfactory that not only are the 
makers including it in all their new machines, but they are 
converting old machines so as to work it in. It isshown very 
clearly in the illustration of a planer given above, and it will 
be seen that it occupies little,or no room and has no parts to 
get out of order. On the boss of the large wheel a clutch with in- 
clined faces isfashioned. It meshes witha similar half clutch 
which can slide but not rotate on the shaft, and is pressed 
into contact with the wheel clutch by a powerful and adjust- 
able helical spring. The action is precisely that of a light- 
ning tapper, except that the jaws of the clutch never come 
right out of gear. At each end of the stroke, as the belt 
moves from one pulley to the other to reverse the table, the 
inclined faces slide upon each other, the spring is compressed, 
and the table is stopped without jarorjump. Indeed,so easy 
is the reverse that we saw half a shop candle stood up on end | 
on the table of a machine at work in Messrs. Smith and | 
Coventry’s shops, and although it rocked slightly at each 
reverse it did not fall. 

It is interesting to watch the clutch in action. As the 
tuble is started, the spring is compressed for an instant | 
whilst the inertia is taken up ; it then expands again, giving | 
up the energy stored in it, but does not quite close, the small 
umount of opening being equivalent to the work of moving 
the table, and it increases largely as the cut comes on. As 
the reverse of belt takes place, the clutch closes momentarily 
and is then opened again by the momentum of the table, the 
energy which is thus stored in compressing the spring being 
instantly returned in effecting the reversal of the gearing. 

The question of overrun at the end of each stroke is of 
great importance where cutting up to a dead end has to be 
done, and we took particular notice of a planer geared 3 to 1 
and cutting at 25ft., to see if the conditions were fulfilled. 
Obviously the table cannot stop dead, but the amount it is 
carried forward is sufficiently small to be quite negligible in 
practice and no trouble is experienced with it. It should be 
mentioned that the gear which is exposed in the engraving is 
ordinarily covered by a steel sheath, and that the machine 
shown was mounted on chocks of timber for the purpose of 
test. | 








PAINTING MACHINE. 


SEVERAL apparatuses for painting large surfaces quickly 
are made. They all work by the use of compressed air. A 
recent design made by Wallach Brothers, 57, Gracechurch- 
street, is illustrated herewith. In this apparatus the paint 
is disintegrated in the nozzle of the sprayer by coming 
in contact with air under pressure, thereby causing a spray, 
which can be directed on to the object it is required to paint 
cr varnish, as the case may be. The machine consists 
essentially of an air compressor, paint tank, and sprayer, 


connected together by flexible tubing, which can ,be of any 
length, depending upon the conditions under which the 
apparatus is being used. The air compressor is either driven 
by hand or power, and may be coupled to the air cylinder or 
independent. The latter method is always adopted when 
the machine is in constant use, but when used only intermit- 
tently hand power is found more convenient. The air_reser- 


| voir is made of galvanised steel plates riveted together. The 


air is compressed to 25 lb. per square inch for all general 
work, but must be increased when it is required to spray the 
paint further than about a yard from the nozzle. In some 
cases a pressure as high as 80 lb. per square inch is reached, 
but this is exceptional. In order to economise power by 
doing no more work than is necessary in pumping air into 
the reservoir, there is an automatic cut-off safety valve, which 





PAINT SPRAYER 


transfers the belt from the fast to the loose pulley as soon as 
the required pressure has been attained in the tank. The air 
reservoir and paint point are connected together by a flexible 
tube, the paint being forced from the tank up another rubber 
pipe to the sprayer—an illustration of which is given—and 
by pulling the little lever shown in the engraving, both the 
valves are opened, thus allowing the air and the paint to 
unite in the nozzle, the latter being immediately disinte- 
grated and a spray formed. Sometimes it is more convenient 
to use a little cup on the top of the sprayer—almost above 
the nozzle—which is capable of holding about half a pint of 
paint, instead of the large tank. In this case it is only 
necessary to connect the air tank to the sprayer, as the paint 
drops into the nozzle by gravitation. Besides the ordinary 
type shown, nozzles can be supplied for decorative purposes 
or stencilling, and a large nozzle for lime and whitewashing, 
aid a special form for tar and glue are also made. 


——— 


A VACUUM ENGINE. 

A NEAT little motor for small powers has recently been 
brought out by Messrs. Hardy and Padmore, of Worcestey 
It is suitable for working light machinery, such as sewing 
machines, churns, and small lathes, &c., and although tains 
gas is really a vacuum engine, the principle upon which jt 
works being as follows :—A flame is drawn into the cylinder 
through a suitably arranged valve at the top for about half 
the stroke. The valve then closes and allows the flame to 
burn out for the remainder of the stroke ; the hot gases in the 
cylinder then cool by contact with the water-jacketed walls 
and the pressure of the air acting on the exposed face of the 
piston gives the engine its motive power. There are no 
peculiarities in the design, the engine being of the ordinary 
vertical type and bolted on to a cast iron frame, on which 
is also mounted a tank for containing the circulating water 
for the cylinder, the ordinary thermo-syphon principle being 
adopted to maintain a flow through the jacket. The piston 
consists of an accurately turned brass tube, at the bottom of 
which is a tightly fitting brass ring with two lugs cast on 
which, working between the slides formed by the frame, act 
as a guide for the piston. The piston-rod is connected to the 
piston by a pin passing through an eye-piece in the usual 
way, and the ccnnecting-rod, which is of circular section and 
quite small dimensions, is connected to the piston-rod }y 
means of a pin passing through the radius links, which are 
used for operating the valve, and which receive their motion 
from the end of the piston-rod. The crank shaft works in g 
single long bearing fitted with a gun-metal bush, and keyed on 
to the shaft is a fly-wheel, which ensures the smooth run 
ning of the engine without resorting to any means of govern. 
ing. There is also a double-grooved steel pulley, keyed to 
the shaft for driving purposes. The valve is the ordinary 
mushroom type, and receives its motion from a lever attached 
to a rocking bar which is operated from the radius link by a 
thin steel rod about ;‘;in. diameter passing through a short 
sleeve attached to the valve lever, as seen in the illustration, 
On both sides of this sleeve there are spiral springs; the 


LOWNES VACUUM ENGINE 


bottom one Leing forced against it as the rod rises, causes the 
valve to open, and in a similar manner, as the rod descends, 
the valve is closed. The speed of the engine can be altered 
by screwing the milled nut—also shown ‘in the illustration 
up or down, as it is desired to run slower or faster. This 
alters the tension in the spring, thereby changing the opening 
and closing positions of the valve. 

The burner is of the ordinary Bunsen type, and is so arranged 
that the flame plays immediately over the valve; a small by- 
pass pipe is provided so that if the main jet is blown out it is 
at once re-lighted. Ifnecessary a flue pipe can be placed 
over the top of the cylinder to carry away the hot air and 
products of combustion. The working of the engine is 
simplicity itself—all that is required is to first fill the tank 
with water, then connect the burner to any gas jet, only 
allowing a small flame to play over the valve at the com- 
mencement; then, by giving the fly-wheel a few sharp turns 
in whichever direction it is required to run the engine—as it 
will work equally well in either direction —it will immediately 
start. More gas can then be turned on, according to the speed 
and power required. The engine, which is made in several 
sizes, is at present only adapted for the use of gas, but the 
makers have under consideration the alternative method of 
using oil, which will render it possible to use it where a ga: 
supply is not available. 

We made a short test of a little engine of this kind 
having a 2in. cylinder—larger sizes are, we understand, being 
now made—and found that the consumption cf London gis 
was at the rate of about 100 cubic feet per brake hor-e 
power, the actual power being, at 480 revolutions per 
minute, nearly one-tenth horse-power; but we experienced 
some difficulty in maintaining that speed, and at 400 revolu- 
tions, at which the engine would run for a long period, the 
horse-power was about ‘076. We understand that in later 
engines the difficulty of main‘a‘ning the higher speed has been 
overcome. It should perhaps b2 said that, as it is not easy to 
take accurate tests of these small powers, the results are to be 
regarded as only approximate, 








Owr1ne to the increase of the traffic on the Riga-Tuckuin 
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A SERIES BOILER FEEDER. 





Wr illustrate a very ingenious ig omg of the injector 
vatented and manufactured by the Albion Engineering Com- 
asa Limited, Corn Exchange-buildings, Manchester. Our 
a rawiDgs go farto explain themselves. Theobject is to permit of 
the supply of very hot water to a steam boiler, although that 
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Fig. 1 


water is drawn from a well or tank some distance below the in- 
jector. The object is secured by using two injectors in series, the 
tirst playing the part of a water-lifter, and feeding the second 
with water considerably raised in temperature already. 
Again, cases occur in which, although the lift is small, the 
action is uncertain, since the water has already been raised 
in temperature, as in the hot- 
well of an air pump. Here 
the series system works very 
well. 

The apparatus—shown in 
Figs 1, 2, and 3 — con- 
sists of three parts, the 
relative arrangement of which 
is shown in the engrav- 
ings. These three component 
parts are:—(1) A special two- 
way steam valve V, (2) the 
lifter L, and (3) the forcer F, 
The lifter is placed in the water 
pipe leading to the forcer, near 
or below the water level in the 
feed tank or well. The two-way 
valve admits, when first opened, steam to the lifter only, but 
steam is also allowed to pass to the steam cone in the forcer 
as the valve is opened further. 

Unless the distance between the lifter and the forcer is 
very great it only takes the water one or two seconds to travel 
up to the foreer by way of the pipe W, and as it also only 





Fig. 2 














Fig. 3 


takes about a second to open the valve full, the water and 
steam enter the forcer cones as nearly as possible simul- 
taneously, the result of this being that neither steam nor 
water escape from the automatic relief when the apparatus 
1s set to work. 





To allow the water t> pass through the forcer at a tempera- 


ture above boiling point it was necessary to make some pro- 
vision for closing off from the atmosphere the gaps in the 
combining cone of the forcer, and this is effectually done 
without interfering with the automatic qualities of the 
apparatus, by means of a valve O on the automatic relief, 
this valve being actuated by the water pressure generated by 
the jets when the apparatus is at work. Where there is bad 
water a special double-seated valve, as shown, is used in place 
of the piston valve. To allow both valves to seat properly a 
thin metal diaphragm is arranged so as to take up for expan- 
sion and contraction, due to the variations of temperature. 
A regulator R is provided in the forcer to increase or decrease 
the water area at will, thus regulating the amount of feed 
delivered to the boiler, so as to permit of a constant feed 
being maintained at a varying steam consumption. 

This regulator is not, as would be supposed, for adjusting 
the cones for varying boiler pressures, as at a higher pressure 
the lifter will deliver more water in exactly the same propor- 
tion as the forcer is able to take it, thus making the apparatus 
perfectly self-regulating. 

In general, it is claimed that this boiler-feeding apparatus 
takes hotter water than any other boiler feeder under the same 
working conditions, delivers its feed far above boiling point 
and never fails to start instantaneously, even if the feed- 
water and the feed-water pipe are hot. It is applicable 
where the water requires to be brought up out of a well 50ft. 
or even 100ft, deep, its lift not being limited to the maximum 
suction of about 18ft. or 20ft., as in the case of an ordinary 
injector or pump. It delivers its feed at a temperature rang- 
ing between 240 and 300 deg. Fah., and is perfectly 
automatic in re-starting. 





MALLET DUPLEX LOCOMOTIVE. 


Last week we published, as a Supplement, drawings of by 
far the largest locomotive engine ever built, and a somewhat 
minute description. We now publish, on page 300, detail 
drawings of the cylinders, and cross sections, showing the 
general arrangement. 








LETTERS TO THE EDITOR. 
(We do not hold qos ropenelt: ir the opinions ct our 





A MYSTERIOUS STEEL FAILURE. 


Sin,—Your very alarming article on steel in the September 9th 
issue of THE ENGINEER has made it necessary to traverse the state- 
ments contained therein, and to remove something of what is rightly 
called confusion. It is somewhat unfortunate that a misleading 
account of the nature of the research made by Mr. A. W. Richards 
and myself was generally circulated before its publication, as it led 
to thé erroneous inference that we had discovered a process by which 
all brittle steel, even inherently bad, could by reheating, be made 
into material of the highest quality. ~In our paper on the 
‘*Restoration of Dangerously Crystalline Steel by Heat Treat- 
ment,” reference was made to the work of Tschernoff and others 
showing that these authorities had proved that coarsely crystal- 
line steel could be made finely crystalline by re-heating to certain 
temperatures, and no claim was even suggested that we were the 
first to discover the value of re-heating. What was shown and 
fully proved, for the first time, was that inherently good structural 
steel which had been made dangerously crystalline by improper 
treatment, could, by re-heating, be made quite equal and sometimes 
superior to what it was originally in its power to resist vibratory 
stresses. It was shown how such dangerous crystallisation of good 
steel was produced. 

(1) In soft steel, by annealing for a long time at comparatively 
low heat in an oxidising temperature. 

(2) In all classes of steel, on overheating at high temperatures. 

Attention was drawn to the fact that steel heated to such a 
degree as to cause partial disintegration and make it assume the 
condition of what is technically known as ‘‘ burnt steel,” could be 
improved, but not completely restored. These facts—for facts 
they are-—-have been confirmed over and over again in the most 
intelligently-conducted laboratories and steel works in this and 
other countries. 

The term ‘‘overheating,” as applied to steel, is generally defined 
as heating to temperatures short of the burning or disintegrating 
point; but in the light of much research, made with the fibre 
stress-testing machine and the microscope, it may be defined as 
soaking for a long time at temperatures to which structural steels 
are regularly heated for hot working, and to higher temperatures 
fora shorter period below the burning point. For instance, if, 
after such heating, the steel, in the form of blooms, are allowed to 
cool in air without rolling or forging, pieces cut-from them will 
break down at an early stage with comparatively few reversals of 
stress ; whereas if, after cooling, they are re-heated again to about 
50 deg. or 100 deg. Cent. above the principal critical points, and 
are again allowed to cool in air, the whole mass of the steels 
throughout will be so improved as to stand from two to ten times 
the ‘‘ fatigue” they did before re-heating. If the properly heated 
or strongly heated steels are forged down to a small size, and until 
the temperature has fallen to, say, 750deg. Cent. on cooling, with- 
out further treatment, the resistance to reversals of stress will be 
also greatly increased, and will correspond with the same material 
simply re-heated without being forged, excepting in such cases 
where thesteel isnon-homogeneous, porous, orcontainsinter-granular 
matter which partially separate the crystals one from another, for 
in such cases the forged material will be greatly more resistant 
than that which is only re-heated. 

On the other hand, if the reduction of the sectional area by hot 
working is not very pronounced, or the temperature at which the 
forging is finished is relatively high, the finished forgings will not 
be so resistant as the same steels after simple re-heating. When 
the ‘‘ work” on the steel is slight, the interior of the mass remains 
practically unchanged, and it is very easily broken down by 
vibration stresses. From the point of view in regard to the power 
of resisting vibration, heating to temperatures far below what is 
usually regarded as overheating may be considered as overheating 
in a minor degree. 

It isa fact of common knowledge that re-heating strained material 
restores its good qualities. The everyday work in a wire-drawing 
factory is proof of this, for there the cold drawn wire made hard and 
spring-like in character, and devoid of any power to elongate under 
tension, is made soft and ductile after simply re-heating for further 
drawing. It is also well known that chains which have become 
‘* fatigued ” by long use on re-heating are restored to good conduct. 

In reviewing the evidence given by Professor Arnold in his paper 
read before the British Association, it seems thata boiler, when 
being tested under hydraulic pressure failed, a plate split right 
across, After removal, when the broken steel plate was tested by 
the usual methods considered sufficient by engineers, it yielded 
satisfactory results, indicating steel of excellent quality. One 
side of the plate was more easily broken than the other, on 
slightiy bending it backwards and forwards. After subjecting 
portions of it to apace 5 heat treatment, it was not improved in 
its power to resist such bending strains. 





The analysis of the steel was quite satisfactory, and there was 
nothing in the micro-structure seriously abnormal. If the plate 
had been exhaustively examined previous to putting it into the 
boiler, by all tests, excepting the reversal of strain method of 
testing, it would have been passed as quite satisfactory. 

Although it is not stated that the fracture occurred owing to 
the inability of the steel to stand rapid alternation of strain, the 
impression is left that this particular kind of weakness was really 
the cause. 

The evidence to my mind is, however, not sufficient to lead to any 
such conclusion. Ali that can be said is that there is a coincidence 
of a fracture and weakness to alternate reversals of strain. 

When it broke it was under steady tension, and should have 
elongated to a considerable extent before it finally gave way, yet 
it broke without any elongation. 

There is certainly a mystery here, for the application of the same 
kinds of stresses to the same material did not give the same results, 
It is difficult to see how the relative weakness to reversals of strain 
can throw any light on the subject. 

There are apparently, in my opinion, some facts not yet dis- 
covered and made known, and until they are it would be dangerous 
to form premature conclusions. 

Referring to the reversal of strain system of testing, it has yet to 
be proved that steel, or metal which readily breaks down under 
slight bending strains above the elastic limit, will always equally 
readily break down with stresses under the elastic limit. Itis most 
probable that many plates in boilers in use to-day have the same 
peculiar properties discovered by Professor Arnold in the fractured 
plate, yet they do not split and crack. 

It is the exception for boiler plates to crack in this mysterious 
fashion. Probably not one in 100,000 ever do so. 

It is now so well known in general practice that the simple pro- 
cess of re-heating dangerously crystalline structural steel does 
restore it to excellent quality, it must have surprised metallurgists 
to learn that such method of restoration is described by Professor 
Arnold as “‘ faking.” 

Those who know anything of the Harveyising process must be 
aware that the heavy armour plates on long heating in the carburis- 
ing furnace at a high temperature, become most grossly and 
dangerously crystalline, and that the carburised face particularly, 
when fractured, somewhat resembles a very coarse granite rock, 
and is moreover excessively fragile. It presents in such condition 
a very much overheated steel, and is eminently dangerously crys:- 
talline ; yet such plates by proper heat treatment, without further 
rolling, are regularly restored and. made into marvellously tough 
and fine-grained steel, with a hard face, which, when broken 
shows almost a porcelain structure ; it would not appear, there- 
fore, justifiable to use the term ‘‘ faked” to the manufacture of 
armour plates. -If the term is retained, it will be necessary to give 
it a new definition, and to describe ‘‘ faking,” when applied to 
certain steels, as a process of heat treatment whereby such material 
made brittle by heating is restored to excellent qualities, 

Professor Heyn, in his paper read before the Iron and Steel 
Institute in 1902, on the overheating of mild steel, describes a 
similar case to that described by Professor Arnold, of a plate more 
brittle in one portion than the other, which was, however, restored 
by re-heating fora short time to about 1000 deg. and 1117 deg. 
Cent., and others, including myself, have met many cases in which 
re-heating to a proper temperature was followed by excellent 
results. 

It is assumed by Professor Arnold in his paper that the heat 
treatment of the steel had been wrong somehow, but there is no 
evidence to show whether the brittle side of the plate had been 
over or under heated. ; 

I have more than once been asked tu investigate mysterious 
cracking or splitting up of boiler and other plates, and have found 
that usually the fractures had started at a crushed edge or a 

unched hole. When these portions were re-heated the steel no 
onger broke on being subjected to beavy stresses.. It must be 
remembered that a crushed surface in a steel rail, a tire, a boiler, 
or ship plate is equivalent to fine cracks over such surface, and 
fracture will most readily start there if the tension is sufficient, 
and before it reaches the elastic limit of the sound portion of the 
steel. 

It is somewhat difficult to understand what Professor Arnold 
means in his conclusion to‘his paper when he states that ‘‘ Once a 
steel has assumed decisive brittleness in alteration it cannot be 
restored by heat treatment short of re-melting.” 

The steel cut from the plate gave excellent results when tested 
in the usual way by the tension and bending tests, and yet when 
subjected to tension in the boiler it split across. It was not sul 
jected to any alternating stresses, but simply to static traction, 
yet it broke under the very conditions which Professor Arnold 
shows the material would stand. 

The late Sir William Siemens, many years ago, described steel 
and india-rubber sheet, when both were in a state of tension, as 
very similar, and illustrated his remarks by stretching a piece of 
rubber and then nicking it with a knife, when it instantly split in 
two halves. One cannot help asking as to whether or not there 
was some weak place akin to a flaw or a crushed edge in the plate 
referred to, and as it was not under alternation of stresses either 
before or at the time the fracture occurred, if the relatively poor 
resisting power to such stresses was in any way responsible for the 
fracture. As examples of how little it needs to start fractures the 
following cases are cited of fracture in broken railway axles. 
After actual use the axle had broken with what is known as 
fractures in detail, that is to say, a crack bad started and had 
gradually increased until in two cases the connected parts were so 
reduced that they suddenly gave way, and in two other cases 
the growing fractures were detected before actual separation 
occurred. 

In one case a slight subcutaneous flaw was detected, whilst in 
three other cases the initial fractures had started at points where 
the maker’s name had been deeply stamped in the steel. The 
material in each case was excellent in every respect. Had the 
indents been accidental faults in manufacture, and had been 
irregular in form, such as flaws usually are, the axles would not 
have been allowed to pass out of the steel works, but as they con- 
sisted of symmetrical flaws deliberately made they escaped notice ; 
they were, however, no doubt the starting and initiation of points 
of fracture. 

I do not wish it to be inferred that all such stamp marks must 
lead to fracture. The indents are not always very pronounced, or 
made in the places where there are the greatest vibratory stresses, 
neither should it be inferred that all flaws must eventually cause a 
breakage ; it is, however, desirable that stamp indentations and 
flaws should be avoided. 

In closing my remarks I would point out that Professor Arnold 
has not disputed the general rule that provided incipient dis- 
integration is absent, dangerous crystalline initially good, forged 
and rolled structural steel can be restored by proper heat treat- 
ment ; his observations relate to a special case, and the great value 
of his paper is the fact that the steel he examined is quite excep- 
tional, and has little or no bearing on the proved general results 
obtained by other workers. Overwhelming evidence indicates 
that steel forgings for structural and engineering purposes should 
be properly heat treated, for although it is not necessary to do so 
in every case, it is safer to treat all, for the accidentally overheated 
and under-heated material would otherwise escape, and would nct 
be restored to a safe and reliable condition. The inevitable result 
of such procedure must be, that generally liability to fracture 
would be greatly reduced. The greater number of our large steel 
makers are fully conversant with the effect of proper heat treat- 
ment, and apply their knowledge. : 

Mr. A. W. Richards and I had for a long time been experiment- 
ing to ascertain the best treatment for steel, and since the publi- 
cation of our paper last year we have obtained much information 
of a valuable nature. 

There is sti!] much mystery surrounding steel, and he who says 
he knows all about it knows very little. Investigators have much 
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work to do, but I believe that what is now inexplicable will eventu- 
ally be understood. J. E. STeab, 
Middlesbrough, September 21st. 


Sin,—It isimpossible to look at the sketch published by you last 
week on page 280, and not see that it is a boiler failure, nota plate 
failure. If it had been the latter, only one plate would have 
cracked, not two. The boiler as a whole was in stress, how brought 
about I do not know. But Professor Arnold is on the wrong tack 
altogether. I have no doubt that those very plates, if worked up 
in another way into a boiler, would have given complete satisfac- 
tion. The plates were obviously sprung together in some way, or 
else in the riveting up the rivets were put in under too high a 
pressure, and tended to lengthen the circumferential seam, and so 
set up tension and burst the boiler. 

A very good example of what I mean is supplied by the tube 
plates of Yarrow and Thornycroft boilers. The expanding of 
the tubes stretches the tube plates, and muchskill and experience are 
required to equalise the stretching all over the plate, and so avoid 
the setting up of local stresses, 


Clapton, September 21st. BoILERMAKER, 


Sir,—In reference to your interesting leaders on steel in your 
last two issues, having special allusion to Professor Arnold’s paper 
and the mysterious fracture across the two shell plates of a Scotch 
type marine boiler in Canada, I beg to submit that it is manifestly 
unfair that so much should be publicly discussed, inclusive even of 
suggested remedies, before the facts of the case are at all known. 

Professor Arnold has still the subject of the nature of the 
difference between the two sides of the plates under investigation, 
but much more than this is required to be known before practical 
lessons can be drawn from so remarkable a failure. The steel 
makers’ methods only have, so far, been discussed; but what 
about the boilermakers’ methods! Did the plates undergo any 
heat treatment there? What was the method of curving the 
plates to the boiler circle? Were bending rolls used, or a bending 
press! Were the crushed shorn edges of the plates sufficiently 
planed off before bending! Were the rivet holes punched or 
drilled? In fairing the holes, were they rimered or drifted! In 
the manufacture of the plates in the United States, were they by 
the acid or basic process / Were the plates rolled by one re-heating 
and one rolling from a thin ingot? or were they from a thick ingot 
with two re-heatings and two rollings? Did the plates leave the 
mill with a high or low temperature! Were the plates piled upon 
each other on the floor in cooling, as you, Sir, suggest! or were they 
cooled upon roller racks, as is the general practice in the States / 
Is the chemical composition similar on both sides of the plates, 
where Professor Arnold finds so great differences by his fatigue- 
test results! Were these points known, the subject would only 
then be in a fit condition for public discussion and drawing prac- 
tical conclusions. - GLascow. 

September 19th. 


PLATE WEB GIRDERS, 


Str,— Your suggestive article on the above subject—a matter of 
perennial interest for engineers—prompts me to offer the following 
remarks, 

The Cooper formulz for web plates, which, by the way, is simply 
the Gordon-Rankine expression for struts with a factor of 3 
embodied in it, is used by the writer of the article upon the 
diagonal length of web between tlangesor stiffeners. The propriety 
of this is doubtful, for to suppose the compression diagonal 
acting as an independent strut, is to neglect the transverse stiff- 
ness of the plate on the lines of tension. This must be of equal 
amount, and at once doubles the available resistance to flexure. 
The strut band cannot, in fact, flex without bending the tension 
band an equal degree. Being thus reinforced outside itself, the 
strut may have twice the amount of lateral flexure, with the same 
radius of curvature, at the same stress; the double moment of 
flexure being equally divided between the strut proper and its 
auxiliary. The effect of this is, that the length may be 1-4 times 
as great as for a strut unaided, since-for equal curvatures the 
length varies as the square root of the flexure. On this basis it 
would be correct to calculate the diagonals as struts of *7 of the 
diagonal length, ‘.¢., for a length equal to the direct distance 
between flanges or stiffeners. Reference to Mr. Cooper's speciti- 
cation will confirm this use of his formule. 

It is to be noted that the plate in tension has by this reasoning 
additional work to do; it will, indeed, have the same maximum 
fibre stress as obtains in the strut, but of contrary sign. 

The method errs, I think, on the side of safety, as the assump- 
tion is made that there will be but one complete buckle—hollow 
and erect—on a diagonal line, reduced, for purposes of calculation, 
to allow for the stiffness of the tension band. It is probable, how- 
ever, that from every stiffener end a buckle may have its origin, 
which corresponds to two complete buckles on each diagonal line 
of 45 deg. Dismissing this point, and taking the particular case 
used in the article as an example, we shall now find that with the 
above correction the distance between stiffeners for the jin. and 
jin. web thicknesses works out at 24in. and 53in. respectively, 
against 17in, and 25in. as given, or, allowing for breadth of 
stiffeners, say, 29in. and 58in. centres. It is necessary to point 
out that an error in the working as stated for the thick plate 
accounts for some part of the difference. 

With respect to stiffener sections, it may be suggested that 
though the precise minimum amount necessary may be _ incal- 
culable, yet it should be possible to ascertain the maximum amount 
that can be required, giving us a limit in one direction. 

Let it be imagined that there is within the plate web a con- 
cealed N truss system of bracing, so that the lines of 
tension taking angles of 45 deg., which for ordinary 
cases is not disputed, though for wide-spaced stiffeners and 
thin webs the angle may be flatter, there will be on each 
stiffener a strut load equal to the shear force the distance 
between stiffeners + the girder’s depth; or, inversely pro- 
portional to the number of stiffeners in a length equal 
to the girder’s depth—the load on a stiffener never, however, 
exceeding the shear force. If, now, the vertical strut stiffeners 
are designed for this condition, it is evident they must be sufficient, 
though acting as part of a plate girder. But on the usual theory 
the web plate resisting all shear forces, the stiffeners take no direct 
axial stress, being required only to offer resistance to flexure. It 
is probable the truth lies between these extremes. The 
stiffeners cannot as struts have so much to do as assumed above, 
so that it is allowable to design them with a moderate factor of 
safety. Applying the principle to the example, I find that for a 
spacing of 29in., the stiffeners, each carrying 38 tons, might 
be 2 T’s—din. x Shin. x Sin. ; and for 58in. centres, carrying 
76 tons, 2T’s—-6in. x fin, x jin. ; in each case with a factor of 
safety of three, for free ends, or 34 for semi-fixed, using Rankine’s 
formula for wrought iron struts. 

It seems probable that the condition suggested really obtains for 
girders having light webs, Tomake thisclear, suppose the case of a 
deep girder, with wide-spaced stiffeners, and a web so thin that com- 
pressive resistance is quite negligible, then it is apparent that, 
save for the negligible quantity, all the shear forces will follow N 
lines, and the web will, provided the stresses in the tension 
diagonals, stiffeners, and rivets, are reasonable, be quite safo, 
although, tested by the usual -hypothesis, it ought to fail. The 
behaviour seems to vary between that for. very thick webs, 
where stress follows lines at 45 deg. of equal tension and compres- 
sion, and that for very thin webs, when the whole is taken on 
diagonal tension lines to the stiffeners. 
there for insisting that the web stress should, to satisfy conditions 
as to long struts, be kept so low as perhaps 1} tons per square inch, 
when, by neglecting the diagonal strut altogether, the diagonal 
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tension stress would be but three tons? It may then be desirable in 
cases where the diagonal strut stress works out at less than, say, 
three tons, and is insufticient to meet requirements, to try what is 
the effect on diagonal tension stress, on verticals, and riveting on 
the N truss basis, when, if the result is satisfactory, additional 
stiffening, otherwise seeming to be necessary, may be avoided. 

Since drafting the above I have referred to recorded experi- 
ments of Sir B. Baker—‘‘ Proceedings,” Institution of Civil Engi- 
neers, vol, lxii.—where a case is cited confirming great part of the 
above reasoning. The experiment of Mr. Brunel—see Clark’s 
‘Tubular Bridges ’—is also to the point. The girder he tested 
was G6ft. span, 10ft. deep at the centre, 6ft. at the ends, with }in. 
web plates, tried first without sufficient stiffening, and shows 
beyond dispute that the usual theory is entirely inapplicable to 
some cases. I have calculated the girder, and find that on the 
common supposition the web should have failed utterly at one- 
quarter the Joad actually borne by the girder in the first experi- 
ment, and at one-half the load supported in the second test, the 
girder failing then by rupture of the flanges. As a fact the web 
did give evidence of buckling long before the girder collapsed. It 
is well to remember that in all structures stress and strain will be, 
not of necessity as the designer wishes, but as they must. 

In conclusion, I may say, with respect to the general tendency of 
your article, that during many years spent in examining and 
dealing with old bridges, though I have known webs to fail in 
many different ways, I have never yet seen an example of a buckled 
web or of a stiffener yielding under strut stress. 


September 17th. W. H. THorre. 


Sir,—You speak of plate web girders with stiffeners set at 
45 deg. I shall be obliged if anyone will tell me where such a 
girder can be seen. In the United States the angle steel stiffeners 
are put on vertically, and I have never seen them used in any other 
way. U.S.A. 

September 21st. 


Sir,—In the issue of THE ENGInggER of the 9th inst. there is an 
article on ‘‘ Plate Girder Webs,” which I consider is to some extent 
misleading, as it does not take into account the fundamental diffi- 
culties underlying the design of the webs of plate girders. I will, 
with your permission, draw attention to some of these. 

The theory of the distribution of stress in the webs of rolled 
girders and plate girders, with stiffeners either vertical or inclined 
at 45 deg., proves that the lines of stress cut the neutral axis at 
45 deg. This was also shown to be the case from the experiments 
made on the model of the Britannia Bridge, and also on glass beams; 
hence there is no question about the correctness of the theory, of 
which some doubts were expressed. The lines of stress to either 
side of the neutral axis are curved, but in the girders usual in 
practice the curvature is small enough to be neglected, and the 
lines of stress may be considered at 45 deg. 

The effect of compound stress on the web, that is, under thrust 
and tension at right angles to one another, has a very important 
bearing on the value of the shear strength to be used. If a pure 
shear stress is applied to a piece of miid steel, asin the torsion test, 
it will be found that the breaking shear strength is approximately 
equal to the breaking strength of the steel to tension or compres- 
sion. This result shows that the steel is capable of transmitting 


Fig.l. Fig.2. 


two equal breaking stresses at right angles to one another, either of 
which would break it separately, This can be proved as follows : 

Let ABCD be a small square—Fig. 1—cut froma mild steel plate, 
and consider it to be under tensile stress equal to the breaking 


tensile strength , per unit of area of the steel, then fracture 
J 

would take place by breaking across at right angles to the stress, 

Nowconsideran exactly similar square—Fig. 2—under a compressive 


stress equal to the breaking strength to compression + 4 per unit 


of area of the steel ; failure in this case takes place by bulging at 


right angles to the stress, and experiment shows that / , is closely 


equal to / : 


If these two stresses be applied simultaneously to the plate, as in 
Fig. 3, the conditions are those of a pure shear stress, failure taking 
place by shearing along aline parallel tooneof the diagonals. Let the 


breaking shear stress be per unit of area, then experiment 
* 


shows that ie is closely equal to Ce or i Resolve the 


stresses /, and 9 along a diagonal ; then 
(J, § /. ) sin, cos. 0 = 7° and @ = 45 dez.; hence 
(Jett )= fraaS, =f, 
2 


therefore / = i! = / From this it follows that the web 


in a rolled girder without stiffeners, and assumed to be under a pure 
shear stress, would only require one-half the material in the web 
that would be necessary if the web had been considered to be made 
up of two plates, side by side, transmitting thrust and tension 
respectively. * This was pointed out years ago, it is usually ignored 
in most text-books, In plate girders with stiffeners or struts a 

ure shear stress is more than doubtful, and for this reason it is 

etter to take the value of the shear strength at one-half 
the value of the strength to tension or compression. If this 
is done the plate girder may be looked upon as being made 
up of bars as in a lattice girder with 45 deg. bracing, and the 
analysis for the stresses applies equally to both. In girders designed 
on these lines no question arises as to the buckling of the web. the 
web being assumed to be in tension, and the struts or stiffeners 
under thrust ; further, they are more economical of material than if 
designed on the hypothesis of the web being stiffened to allow it to 
transmit the shear stresses, owing to the better distribution of the 
material in the struts ; also the problem is one which admits of 
being solved with a fair degree of accuracy, whereas the stiffening 
of the web doesnot. For instance, referring to your article, no 
mention is made as to the dimensions of the stiffeners, only to the 
spacing of them on the web, nor is it a problem which admits of 
easy solution.” There is very little doubt that the majority of 
stiffeners in plate girders play the part of struts, and that to some 
extent the web buckles, not sufficient to be observable, but sufficient 
to cause the web to give under the thrust and throw a part of the 
stress on the stiffeners. The fact that theline of wear of the rivet 
holes is at 45 deg. in old plate girders with vertical stiffeners is 
evidence in support of this ; if the web were only stiffened by the 





stiffeners the line of wear would be horizontal. With reference {, 
the formula of Mr. Cooper, this appears to be the Rankine-Gordon 
formula for struts applied to a plate. It neglects the effect of the 
compound stress in the web ; that is, it only takes into account 
thrust and neglects the tension at right angles to it. When it jg 
remembered that the effect of this compound stress is to cause the 
web to break up into waves, it will be evident that the formula can 
only be very roughly applied to the stiffening of the web, 

September 20th. W. E, Liity, 


Sir, —There is reason to think that a fundamental error ests in 
all calculations for determining the strength of girders of this king 
These calculations all deal with static loads. They assume in 4 
very arbitrary fashion that in the substance of the web a system of 
triangulation is concealed, the angle being 45 deg. Now whether 
this is true for a static load or not does not concern me. [tailway 
bridges have to deal with rolling loads, and I hold that in a plate 
girder the stre=ses are continuously altering in signasthe train moves 
across the bridge. ; 

It is known that this has taken place to some purpose in certain 
lattice bridges, the tension members becoming struts and the struts 
ties. One memorable foreign example will, no doubt, suggest itself 
to your older readers, when nothing saved the situation but ay 
enormous strengthening of the girder ends. 

It is prey impossible that any clear segregation of stresses 
can take place in a plate stiffened at each edge and carrying a rolling 
load. Let us, for example, suppose that we have a driving wheel 
carrying nine tons at rest on the bottom ofa plate girder. The 
direct effect is to tear the web open at the bottom in a vertical 
line, and to compress it at the top, and if any of your readers wij] 
try the experiment with a tin model they will find that this is pre. 
cisely what takes place, and that there will be no buckling provided 
the top or upper edge Is stiff enough. Jf, however, the load is put 
on the top of the girder there will be buckling unless, as |cfore, 
the top boom is extremely stiff. In no case will evidence be 
found of regular diagonal stresses alternately of tension and com- 
pression. 

But besides all this, it should be clear that ina solid web there 
must be a constant interchange of support. Let us consider what 
will be the effect in a simple lattice girder of augmenting the 
width of the ties and struts. Is it to be supposed that the mere 
fact that they are disposed in a particular way ata particular angle 
will of necessity be followed by the distribution of the stresses ax 
we wish! ‘To carry this idea out, we may suppose that the breadth 
of the ties is augmented until they form a continuous plate. We 
may suppose the same of the struts; we shall then have a girder 
with the web made of two thicknesses, one at each side of the Tee 


booms, Thus. We may call these what we please, but will any- 


one assert that in the one plate we have only compression and iii the 
other only tensile stresses! Certainly not, and < iver wa it may he 
deduced that whether a member be in tension or compression 
depends largely on the width of the part. 

Some years ago I had to carry out deflection experiments with 
a road bridge of considerable span. When the centers were struck 
just before the ceremonial opening the deflection was so alarm- 
ing that the wedges had to be driven in again, and the centers were 
not finally removed for a couple of months, The stresses changed 
sign—struts were ties and ties struts, and the bridge was finally 
made safe only by a very considerable outlay. 

I have seen an old plate girder, whitewashed and broken, to 
try and arrive at the direction of the stresses. It was impossible 
to deduce any formula or law. All manner of web girders are in 
use. Did any of your readers ever see a bridge which failed by the 
buckling of the web? 

Erith, September 19th. J.D, 


Sir,—In the article on the above subject appearing in your 
issue of the 9th September the author, after calculating the neces- 
sary rivet pitch and web thickness for the ends of the 100ft. girder, 
goes on to say :— 

‘* Had the girder a curved top boom the case would be different. 
To illustrate, suppose the depth at the ends was only 3tin., then 
a fin, rivet through a in, web would give ALE. = fin. pitch 

-an impossibility.” 

Has not the author neglected the effect of the curvature of the 
flange on the web strains! I have always understood that, in the 
case of a hog-backed girder, the forces acting between the web and 
the flanges, at any section, are affected by the vertical component 
of the tlange stress at that section, and the calculated shears are 
reduced by that amount. Consequently, in dealing with a girder 
having sloping flanges, I correct the shear diagram as indicated, 
and, so far, have not encountered any particular difficulty in pro 
viding sufficient connection between flanges and webs, even in 
girders of 100ft. span, having shallow ends. 

Perhaps some of your more experienced readers would say 
whether I am on the right track, or whether this is but another of 
the ‘‘errors made by the rank and file.” 

September 20th. A JOURNEYMAN DRAUGHTSMAN, 


TORPEDOES IN ACTION, 


Sin,—There is, perhaps, nothing so very improbable in the 
statement that the Japanese fired sixty torpedoes the other day 
without making a hit. The ships were in motion, and the range 
was never very short, There has been, apparently, no case in the 
present war of a moving ship having been damaged by a locomoti\« 
torpedo, and there may be good reasons for no such occurrence 
having taken place. . 

A sportsman is able to hit a bird on the wing, or a gunner a ship 
running ata high speed—and at moderate ranges—mainly because 
in these cases the velocity of the projectile is high, that of the 
target being by comparison practically nil. The sights are on the 
target ; the bird has no time to get out of the cone of dispersion 
of the shot, or the ship can only move through a fraction of it~ 
own length before the projectile has covered the distance between 
it and the gun, and consequently gets hit somewhere. But the 
interval between firing and hitting with a torpedo is a considerable 
one—over a minute at 1000 yards range. The ship may have 
moved through five or six times its own length, may have altered 
its course, slackened speed or stopped. Allowing for speed, &c. 
in fring is mere guess-work ; the sights are not actually on th: 
target, and consequently no gocd shooting is possible. Torpedo 
firing will probably only become effective against moving vessels, 
at any range, when the velocity of the torpedo will have become 
more or less comparable to that of a shot from a gun and will have 
reached, say, 1000ft. per second. Then and not till then will the 
locomotive torpedo become a really formidable weapon, In its 
present form it depends for success mainly on the carelessness of 
the enemy it may be used against, and its principal tactical 
=m is to make fleets fight at long ranges with undecisive 
results, 

Undecisive fighting at sea may do very well for Japan, France 
or Germany, but not for Great Britain. The greater part of the 
sea fighting of the eighteenth century was at long ranges and 
indecisive. Only when the Rodneys, Duncans and Nelsons of the 
end of that period realised the necessity of potinding the enemy at 
close quarters did Britain become mistress of the seas, and only by 
that style of fighting will she remain so, In future naval wars the 
British fleet must smash its opponents out of existence, torpedoes 
notwithstanding, or it will fail in its mission, Ships would be lost, 
of course, but loss is a condition of all warfare. And perhaps it 
would be wiser to train our officers in a relative but wholesome 
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ontempt of the torpedo rather than in an exaggerated respect for 
that weapon. The same thing may be said of submarines, which, 
after all, are only an inferior kind of torpedo boat, in which speed 
and good vision—-or shall we say efliciency—are sacrificed to 
wafot, thus violating a first principle which should be at the 
tottomn of all warlike appliances. REFLEX. 

September 19th. 


THE PROTECTION OF LIVE RAILS. 


in your leading article on this subject in THe ENcINcEeR 


ed st 26th you make the following remark :—‘ As the upper 


{Augu A i 
eurface of the rail must be left clear for the slippers, the only pos- 
sible protection consists in placing a board at one side, or boards 
at both sides, on edge, rising a little above the level of the rail. 


put, as a matter of fact, there are a number of protected live rail 
systems, and the slipper may ride between the top of the rail and 
the protective covering, or it may ride against the bottom instead 
of the top of the live rails. Some of these systems are in use in 
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the United States. The Farnham system, now being introduced 
op anew line, is a casein point, and is also a sectionalised system, 
in which the third rail of each block section is ‘‘ live” only when a 
car is in the section. The third rail, or live rail, conductor is an 
inverted flange rail, suspended from insulated chairs or brackets 
and gripped by insulated clamps, A pivoted arm projects from 
the bogie frame of the car and carries the slipper, the arm being 
held up by a spring. The only exposed part of the rail is the 
lower part of the rail head, and this is only accessible by reaching 
under the protecting trough, or hood, which covers the rail. 


September 19th. RAILWAY, 
MOTOR CARS AND THE PUBLIC, 
Sin, 1 have read your article on ‘‘ Motor Cars and the Public 5 


with interest, and as one of the earliest drivers in England—having 
heen prosecuted for running a “locomotive ” before the Act came 
into operation—may I be allowed to say a few words / 

As | live on a main road, I have plenty of opportunities for 
observing cars in motion. 

You speak of cars running 20 miles per hour, /.¢., the legal limit, 
but this is constantly exceeded ; the chief offenders are the very 
large cars with engines rated at from 16 horse-power to 24 horse- 
power, to carry four to six passengers only, 

I may be wrong, but I entirely fail to see the necessity of these 
powerful cars, as at present built, they are not suited for English 
roads. If converted into omnibuses or char-i-bancs to carry four 
times the number of people, the extra weight would bring their 
speed down to a reasonable limit. That 1 do not exaggerate the 
pace some of these cars run can be proved by advertisements in 
the motor car papers, as ‘“‘speed up to 40 miles per hour, ” and 
sometimes even higher, 

If fresh legislation is to be introduced, it might be by limiting 
the actual horse-power to the seating capacity of the car, viz., that 
a four-seated car should not have an engine of more than 8 horse- 
power or 9 horse-power, and so on, When MM. Panhard and 
Levassor commenced building motor cars they limited the power 
to 5 horse-power, as they considered a more powerful engine would 
be a source of danger by tempting the drivers to too great a speed. 

That the dust nuisance can be got over is shown by certain cars 
mostly of American make, where the body is at some considerable 
distance from the surface of the road, and by the use of solid tires. 

Reckless driving, and especially cutting round corners at high 
speed, is probably a considerable source of accidents. 

That the whole country life is changed by motor cars I grant, 
but the gain to those who live in the country some miles from a 
railway or town, and can afford to keep a car, is very great. 

That the quietness of some of our viinges is disturbed by cars is 
also true ; but are those living in the country to be the sole enjoyers 
of our rural scenery! To wish to keep away the dwellers in our 
towns and cities because they use a new mode of locomotion is, at 
the least, very. selfish. JOHN HENRY KNIGHT. 

Barfield, Farnham, September 20th. 





Sik, As a regular subscriber to your paper, and as the person 
who started the present discussion in the 7imes and the Morning 
Post, may | be allowed to say a few words! I thoroughly agree 
in the main with your article, and I am no rabid anti-motorist— 
far from it—as I hope to own a motor myself before long. Sir, it 
is not so much the fact that a motor can go legally at ‘‘ double the 
normal highway speed.” that we object to, but that motors habi- 
tually go at double the legal speed, and perhaps more, and it is 
these people who terrify and terrorise our roads. _The present Act 
does nothing to control these people except through elaborate 
police traps, as the “danger” clause is useless unless you can 
prove actual danger, or there is a so-called accident. No member 
of the public can protect himself, as taking the number is useless 
unless you can prove a definite speed or actual danger at the time, 
and, moreover, the numbers are too small to see readily at the 
terrific speed some of these men go, 

I will give you one actual case of many about here. My wife 
and | were riding our tricycles when a man we passed said, ‘I 
think you had better get off the road, as we have a very fast car 
coming by directly.” We did get off the road, and wisely, as the 
car came by at a terrific speed. I asked the timekeeper the speed, 
and he said, ‘‘ just sixty miles an hour ; we are trying her for the 
Bexhill races.” This car rushed by three cottages of mine where 
there are fifteen children. If I had brought that man into Court 
| should have had no evidence under the Act, and he and the men 
in the car would have sworn, as usual, that they were only going 
pe ag fifteen miles an hour, and could not go twenty if they 

ried, 

Sir, are the ancicnt users and payers for the roads guing to 
submit to such a state of things ’ Wo. M. Rose, 

Wolston Grange, Rugby, September 17th. 





WATER-TUBE BOILERS AND REDUCING VALVES, 


StR,—‘* Millowners” are evidently on the horns of a dilemma as 
to what they ought to do for the best, between boilermakers advis- 
ing them on the one hand, and engine builders on the other, while 
makers of reducing valves, in their attempt to unite the proposals 
of the two into a working arrangement, to the advantage of all 
concerned except the millowners themselves, further render the 
problem more complex, and show up the want of a master mind 
— of grasping the whole situation, and bringing the two former 
nto line, 

It is evident that the: engine builder has, so far, the best of 


respect to the engine side of the question. His line of argument 
is clearly indicated by the ‘‘ Millowners,” 7.¢,, do as you have done 
before—make no advance—run no risk, &c. &c., and ‘“ Mill- 
owners ” adopt this ‘‘ stand still” policy, and waste their time and 
energy discussing mechanical details, while their competitors in 
this and other countries cut.them out by a more drastic and 
thorough engineering policy. 

The circumstances in which ‘‘ Millowners” are placed with 
regard to their steam plant have often occurred before, and the 
proper method of solving the problem has been shown over and 
over again, and is, in fact, clearly indicated by the history of the 
development of the steam engine and steam generators. 

In the days of 40lb. to 50lb. steam pressure, and single- 
cylinder engines, the same problem presented itself, and was met 
by the universal adoption of higher pressures and compounding, 
with marked advantage to the steam user in respect to mechanical 
efticiency and economy. 

Such is the case with “ Millowners” in their present circum- 
stances, and although they have begun a stage higher 3 the 
ladder in respect to steam pressure, relatively there is no differ- 
ence in their position from that of the old days, the question being 
one between steam pressure, and the most suitable engine for 
using that pressure, 

The objection ‘*Millowners” have to increase the steam pres- 
sure, is that the existing engines will not stand the higher pres- 
sure, and I quite agree that it would be foolish and risky to 
attempt such a course with the engine in its present condition, 
having only two cylinders. The engine can readily, however, be 
made suitable for the higher pressure by adding another cylinder 
in front of the present high-pressure, whereby not only would a 
greater margin of safety be obtained, and consequently less risk 
incurred than even with the lower pressure now used, but also 
greatly increased economy due to greater mechanical efficiency 
and the higher degree of expansion which could be carried by the 
engine with the higher steam pressure. H. S. 
September 21st. 





RAIL MOTOR CARRIAGES. 


Sir,—I am sorry tosee ‘‘C. W. V.s” queryin your valuable issue 
of August 19th still unanswered, and perhaps the following extract 
from Dempsey’s ‘‘ Practical Railway Engineer ” and ‘‘ Rudimentary 
Treatise on Locomotive Engines’”’may be of interest. Regarding 
the ‘‘ Fairfield, ” the engine, boiler and carriage were all on one 
frame 40ft. long and hung on six wheels, the two front ones, 4ft. 6in., 
being drivers, middle and trailing wheels 3ft. 6in. Cylinders 
8in. by 12in. stroke acting on an independent cranked shaft 
communicating by side rods to the driving wheels. The body of 
the carriage was divided into three compartments :—(1) first class. 
(2) second class, to accommodate 58 passengers. The vertical boiler, 
with which the engine was fitted presented certain practical 
difficulties, although it was an excellent steam generator, and was 
replaced by ahorizontal one. The steam carriage was tried on the 
Tiverton branch, which is five miles long and has arising gradient of 
1 in 86. The maximum load taken up this gradient was, exclusive 
of carriage, 31 tons 13 ewt. 2qr. 16 1b. in 11 min., being at the 
rate of over 27 miles per hour, and the load wastwo loaded four-wheel 
wagons. I might remind ‘‘C. W. V. ” that the ‘‘ Fairfield” was 
not the first one constructed, but one called the ‘‘ Express,” built 
by Mr. Adams for Mr. Samuels, the then locomotive super- 
intendent of the Eastern Counties Railway ; but this was only a 
four-wheeled car, Similar cars to the ‘‘ Fairfield ” were built for 
the Eastern Counties and Cork and Bandon Railways, and I believe 
for other lines in Ireland. For further details I can only refer 
your correspondent to the books mentioned, being pages 386-390 
and pages 130-135. There appear to be two editions of the ‘‘ Rudi- 
mentary Treatise ;’ one in two volumes, the first being text and 
second plates, and another edition which does not contain plates, 
but only woodcuts. The latter is by Dempsey and Clark, and can 
be obtained from Messrs, Crosby Lockwood and Co,, Stationers 
Hall-court, E.C.; the price, I believe, is 3s. 6d. 
A. Morris BusHei, A.C.P.A., M.S.M.E. 
418, Kilton-street, Battersea Park-road. 





Sin,—With reference to your article on rail motor cars, published 
at page 160 of your issue of 12th ultimo, I find from my experience 
that if the engine be put midway in the carriage the vibration, Xc., is 
hardly noticeable. I think this is worth trying on the English 
railways, where the speed is great, 


September Ist. EXPERIENCED. 





IRON AND STEEL INSTITUTE. 





AMERICAN MEETING, OCTOBER 24th and 26th, 1904. 

1n accordance with previous announcements, the autumn meeting 
of the Iron and Steel Institute will be held in New York, on 
Monday, October 24th and Wednesday, October 26th, 1904. The 
following papers have been offered for reading :— 

1. On ‘‘Iron and Steel at the St. Louis Exhibition,” by Professor 
H. Bauerman, member of the International Jury. 

2. On ‘*A West: African Smelting House,” by C. V. Bellamy, 
M.Inst.C.E., director of Public Works, Lagos. With an appendix 
by F. W. Harbord, Assoc. R.S.M., F.I.C. 

3. On “The Influence of Carbon and Phosphorus upon the 
Strength of Iron and Steel,” by H. H. Campbell, Steelton, Penn- 
sylvania. 

4. On ‘“*The Rateau Low-pressure Turbine at Steelworks and 
Collieries,” by E. Demenge, Paris. 

5. On “A Dry Air Blast Apparatus,” by James Gayley, 
= of the American Institute of Mining Engineers, New 

ork. 

6. On “High-speed Tool-steels,” by J. M. Gledhill, member of 
Council, Manchester. 

7. On ‘* The Determination of Carbon and Phosphorus in Steel,’ 
by Baron H. Jiiptner von Jonstorff, Vienna; Andrew A. Blair, 
Philadelphia ; Guonar Dillner, Stockholm ; and J. E. Stead, F.R.S., 
member of Council, Middlesbrough. 

8, On “Acid Open Hearth Manipulation,” by Andrew 
McWilliam, Assoc, K.8S.M., and W. H. Hatfield, Sheffield. 

9. On ‘‘ A Power Gas Plant for Johannesburg,” by P. J. Maliman, 
M.A., London, 


OUTLINE PROGRAMME. 


It is expected that most of the members will arrive in New York 
on Friday, Saturday and Sunday, October 21st, 22nd, and 23rd. 
The headquarters will be at the Hotel Astor at Forty-fourth- 
street, and Broadway, the newest and best-equipped hotel in New 
York City, which was opened to the public in Lestomber: For the 
entertainment of the members during their three days’ stay in New 
York, a Reception Committee has been formed including the 
following gentlemen :—Mr, James A. Burden, chairman ; Mr. G. 
W. Maynard, vice-chairman; Mr. Stephen W. Baldwin, chairman, 
Finance Committee; Mr. L. W. Francis, chairman, Invitation 
Committee; Mr. C. A. Moore, chairman, Reception Committee ; 
Mr. E. E. Olcott, chairman, Transportation Committee ; Mr. Thos. 
Robins, junior, chairman, -Entertainment Committee; Mr. T. C. 
Martin, chairman, Banquet Committee ; and Dr. R. Moldenke, 
secretary. 

Monday, October 24th.—The New York Committee has arranged 
for optional excursions to .power houses, bridges, industrial 
establishments, universities, the Navy-yard, subway and other 
places of interest in New York, with boat trips around the harbour 


ing and afternoon, with the opening of the annual general meeting 
of tha Institute in the evening, followed by a reception. At this 
meeting addresses of welcome will be delivered, and on behalf of 
the Council Sir James Kitson, Bart., gy eg ram will present to 
the President, Andrew Carnegie, LL.D., the Bessemer gold medal, 
in recognition of his great services to the iron and steel trades of 
the world. 

Tuesday, October 25th.—The daylight hours will be devoted to 
an excursion up the Hudson River on a specially chartered Albany 
boat, stopping at West Point, where the United States Military 
Academy is situated. 

Wednesday, October 26th.—In the morning and afternoon there 
will be two meetings of the Institute, when a selection of papers 
will be read and discussed. In the evening the Institute will enter- 
tain the Reception Committee at dinner at the Waldorf-Astoria. 
Tickets for the dinner will be obtainable at the secretaries’ office 
in New York. For this evening a theatre party is to be arranged 
for the ladies accompanying members. 

Thursday, October 2/th,—The party will leave New York at 
8.55 a.m. in the morning for Philadelphia, arriving at 11.20 a.m. 
Members wishing to visit the Bethlehem Steel Plant will start about 
8.45 a.m., and reach Philadelphia later in the aftern>on. 

Friday, October 28th.—This day will be spent ia ?hiladelpbia. 
Saturday, October 29th.—In the morning special trains will 
leave Philadelphia at 9.30 a.m., arriving at Washington at 1 p.m. 
A reception will be held in the evening by the President of the 
United States. 

Sunday, October 30th.—Will be spent in Washington, no special 
programme being arranged. 

Monday, October 3lst.—In the morning the party will leave 
Washington at 8.30 a.m., arriving at Cumberland at 12.30 p.m. for 
luncheon, and at Pittsburg at 6.30 p.m. in time for evening 
dinner. 

Tuesday and Wednesday, November Ist and 2nd.—These two 
days will be spent in Pittsburg, where excursions to iron and steel 
works will be arranged. 

Thursday, November 3rd.—The menibers of the party will leave 
Pittsburg at 2 p.m. for Cleveland, arriving at Cleveland at 5.30 p.m. 
For the entertainment of the members in Cleveland a Reception 
Committee has been formed, with Mr. 8. T. Wellman as chair- 
man, and Mr. A. I. Findley as hon. secretary. 

Friday, November 4th.—This day will be-spent in Cleveland. 
Saturday, Sunday, and Monday, November 5th, 6th, and 7th. 
The party will leave Cleveland at 4 p.m. and arrive at Buffalo at 
8.30 p.m., spending the night and Sunday there. Those who 
wish to stop at Albany to visit the General Electric Company’s 
plant can do so, both parties arriving in New York on the evening 
of Tuesday, November 8th, in time for the steamer leaving for 
England on Wednesday, November 9th. On Monday, November 7th, 

the party will be taken to Niagara Falls. 

Tuesday, November 8th.—The party will leave Buffalo at 8 a.m. 
for Syracuse, arriving there at twelve noon, when there will be an 
hour for luncheon. At 1 p.m. they will leave for Albany, which 
will be reached at 4p.m. Those who desire to see the General 
Electric Company’s plant at Schenectady and the locomotive 
works there will have to stay overa day in Albany, making the 
following day, Wednesday, to Schenectady, leaving there about 
6.30 p.m. or 7 p.m., and arriving in New York on November 9th 
at 10.30 p.m. on the same day. 

Wednesday, November 9th.—Leave Albany at 7 p.m., arriving 
at New York at 10.30 p.m. 

St. Louis Exhibition excursion.—For the convenience of members 
desirous of visiting the St. Louis Exhibition, arrangements will be 
made for a limited number to leave Pittsburg on Thursday, 
November 3rd, at 8.10 p.m., for St. Louis and Chicago, returning 
to New York in time for the steamer leaving Saturday, November 
12th. This party will reach St. Louis at 1.42 p.m. on Friday 
afternoon, November 4th, spending Saturday and Sunday- there, 
and leaving at 11.40 p.m. on Monday, November 7th, for Chicago. 
This trip will necessitate three nights being spent in sleeping cars, 
and the approximate cost_will be_£35, The party.will arrive at 
Chicago at 8.10 a.m. on Tuesday, November Sth, and leave Chicago 
at 5 p.m. the following day (November 9th). They will proceed to 
Niagara Falls, which will be reached at 7.30a.m. on Thursday, Novem- 
ber 10th, and leave the Falls at 8 p.m. on Friday, November 11th, 
for New York. They will arrive in New York on the morning of 
November 12th, in time to reach the steamer that sails for England 
that morning. : 


Reception Commitice.—For the reception of the Institute during 
its stay in America an influential Committee has been formed, Mr. 
John Fritz—hon. ber and B Gold Medallist of the 
Iron and Steel Institute—being the President, Mr. Charles Kirch- 
hoff, the chairman of the Executive Committee ; Mr. Robert E. 
Jennings, treasurer ; and Mr. Theodore Dwight, 99, John-street, 
New York, the hon. secretary. . This Committee has kindly 
undertaken to secure hotel accommodation for members taking 
part in the visit, and to make the necessary arrangements for 
them on landing. A special baggage ticket has been issued, 
which, it is hoped, will facilitate the passage of members’ luggage 
through the Customs. 











LAUNCHES AND TRIAL TRIPS. 


Parika, steel screw steamer; built by, Swan, Hunter and 
Wigham Richardson, Limited ; dimensions, 147ft., 24ft. 6in. by 
9ft.; engines, two sets triple-expansion, 9}in., 15in., and 25in. by 
18in., pressure 180 1b.; constructed by, J. S. Vaux and Co., Sun- 
derland ; launch, September 14th. 

JozsEF AGostT FOHERCZEG, steel screw steamer; built by, 
Messrs. W. Dobson and Co.; to the order of, the Hungarian 
Levant Steamship Company, Limited ; dimensions, 319ft., 45ft. 3in. 
by 23ft. 94in.; to carry, 4500 tons deadweight ; engines, triple- 
expansion, 23}in., 39in., and 66in. by 45in., pressure 1801b.; con- 
structed by, North-Eastern Marine Engineering Company ; trial 
trip, September 16th. 

Horemovnt, steam ship ; built by, Swan, Hunter and Wigham 
Richardson, Limited; to the order of, Hopemount Shipping 
Company, Limited ; dimensions, 341ft., 49ft., 25ft. 3in.; engines, 
triple-expansion, 23in., 38in. and 64in. by 45in. stroke, pressure 
180 1b.; constructed by, North Eastern Marine Engineering Com 
pany, Limited ; a speed of 10} knots was attained on the measured 
mile ; trial trip, 17th inst. 

TRADER, steel screw steamer ; built by, Wood, Skinner and Co., 
Limited ; to the order of, T. Thomson and Son, Newcastle ; 
engines, compound-condensing, l6in. and 32in. by 24in. stroke, 
pressure 120 lb.; constructed by, North-Eastern Marine Engineer- 
ing Co.; speed of 9 knots attained ; trial trip, September 19th. 

KARMA; built by, Joseph L. Thompson and Son, Limited ; to 
the order of, Union Steam Shipping Company, London ; dimen- 
sions, 3464ft. by 50ft. 10in. by 25ft. Gin. ; engines, triple-expan- 
sion, 25in., 4lin., and 67in. by 45in., pressure 180 1b.; constructed 
by, Blair and Co., Limited, Stockton-on-Tees ; launch, Septem- 
ber 20th, 











In an application under the Workmen’s Compensation 
Act at Lancaster County-court last week, Judge Coventry decided 
that a workman’ injured’ while removing goods for his employer 
froma railway wagon -was not. entitled: to compensation, as the 
accident must happen on the works of the employer, and’ the rail- 
way goods station could not be shown to be im the joint occupation 
of ‘the firm in question, Messrs. Blackwell, of London, contractors 








the argunient, as he has succeeded in holding his clients with 





and drives in the parks for the ladies of the party during the morn- 





for the Lancaster electric tramways extension, 
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ALTERNATING 


“Te EGER 


PROFESSOR ARNOLD'S STEEL TESTER. 


WE have already illustrated diagrammatically the alternating 
stress machine devised by Professor Arnold for carrying out 
tests of the Wobler type. We now illustrate the actual 
machine from a photograph as made by Messrs. Ibbotson and 
Green, Wellington Works, Sheffield. 

The machine is coupled direct to a 3 horse-power motor, 
and motion is imparted to a vertical shaft by bevel wheel 
and pinion in the proportion of 4—1. The top of the shaft 
is recessed out and an adjustable nut fitted therein, which, 
carrying a pin imparts the necessary to-and-fro motion to 
the ram A. The nut can be adjusted, altering the crank 
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TESTING MACHINE 


length, and giving 3in. stroke and downwards by ,j,nds. 
The plate B is made a sliding fit in the ram A, so that full 
speed may be attained before the test commences. 

The test piece being in position, the machine is started, 
when the catch C is dropped, and, engaging in a slot in the 
plate B, bending is commenced. The test piece is held, 
as can be seen in the engraving, in dies of the size required, 
which are clamped in a vertical sliding table, so that the 
length of test piece may be varied. 

The lever arm E is connected directly by a wire to the test 
piece and speed counter D, and is held in tension by the spring 
F, its object being that, when the test piece breaks, the lever 
flies up and cuts off the speed counter at the same instant. 

We may state that the motor can be varied between 1400 
and 700 revolutions per minute, so that the number of alter- 
nations may be varied accordingly. 








MINING AND METALLURGY 
IN SCANDINAVIA. 
(From a Correspondent.) 


SwepisH Lapland seems destined in the future to play a 
very important part indeed in ministering to the world’s 
supply of high-grade iron ore, and there can be little doubt 
that the deposits of magnetite and hematite already proved 
are but-an indication of what is yetundiscovered. The Swedes 
and the Germans have not’ been slow in recognising the 
countries’ possibilities. So far the English have not dis- 
played quire so much acumen or promptitude in getting hold 
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of good properties. As regards the Dunderland iron 
deposits, it may be mentioned that the Grondahl system of 
briquetting, as carried on so successfully at the mines of the 
Herriing Iron Company, is now in process of adoption by the 
company working the Dunderland deposits. The ores of 
Herring and Dunderland are of much the same grade, but 
differ in composition, the Herring consisting of magnetite 
only, while the Dunderland is a mixture of magnetite 
and hematite. The problem of the successful applica- 
tion of magnetic separation to such ores as the latter 
is, of course, the rendering of the hematite completely 
amenable to the treatment, and it is understood that 
it was in this particular that the Edison process pri- 
marily adopted at Dunderland proved inefficient. How- 
ever, it is the briquetting portion of Gréndahl’s process, as 
carried out at Herriing, which it has now been arranged to 
adopt at Dunderland ; time will show whether it will not be 
advisable to adopt the process asa whole. It may be men- 
tioned that the several patents taken out by Gréndahl are 
now vested in a limited company in which the directorate of 
the Herriing Iron Company is largely interested. By means 
of the Gréndah] machine the iron is separated from sand up 
to what is practically theoretical purity, an achievement of 
which Swedish engineering is not unnaturally proud. 
contradistinction to what obtains at the Northern mines, the 
ore at Herring is all smelted on the spot, pig iron only being 
exported. In the determination, however, of the Gellivara 
mines to erect blast furnaces, it seems clear that the reduc- 
tion of the ore will be increasingly carried on by the large 
mining companies. One of the most recent iron-mining 
developments is the formation of a company to work a deposit 
on the Norwegian coast to the north of Narvik. The ore, 
which is low grade, is conveniently situated as regards trans- 
port, and there is the added advantage of abundant water 

wer. The exploratory work was carried out by Svensak 
Diamantbergborrningsaktiebolaget, which somewhat fear- 
some name may be rendered into English as the Swedish 
Diamond Rock Boring Company, Limited. The company, 
whose headquarters are at Stockholm, has lately engaged 
successfully in various borings for mineral and water under 
their engineer, Mr. P. A. Craelius, who has a wide knowledge 
of the mineral deposits of the two countries. A considerable 
amount of attention has been paid of late years to the problem 
of utilising the complex iron and apatite ore found in quan- 
tity at Gellivara. So far, however, not much success has 
been attained, though in the event of a clean separation, not 
only would the iron become readily saleable, but the apatite 
or phosphate of lime would be available for agricultural 
purposes. Two great obstacles that reacted against progress 
in the extreme north have been the stoppage of open quarry- 
ing by snow and the want of an ice-free port. The more 
general adoption of underground mining will tend to reduce 
the loss caused by the snow, while by the completion of the 
piers at Narvik an open port will be available. With these few 
general observations my references to iron will be concluded. 

Turning our consideration now to copper, considerable 
activity has to be reported from Norway. Despite the stoppage 
last year of the newly opened mine of the Norwegian Copper 
Company, Limited, near Tromso, and the cessation of work 
at the Meraker Company’s mine, the output of the old- 
established Réros Kobbervaerk has increased, while the 
Sulitelma mine, situated in the mountains to the north of 
Dunderland, is yielding its proprietors a splendid return. 
Quite recently a copper property has been sold to a 
smelting firm of Newcastle-on-Tyne, and one averaging 6 per 
cent. of copper has passed into German hands. The 
Sulitelma mine, which is barely ten years old, has already 
an output of ore approximating to 50,000 tons per annum, and 
ranks next to Rio Tinto in point of size, as far as Europe is 
concerned. The richer portion of the ore, which is cupriferous 
pyrites, is smelted at the mine, while the low grade is exported 
for the vitriol manufacture. Next in point of size, but of 
much greater antiquity, come the Réros mines, situated in 
an elevated region some five hours’ journey south of 
Trondhjem, on the narrow-gauge railway to Hamar. There 
are four mines now in operation, Kongens grube and Storvarts 
grube being the most important. Thesmelting works are the 
Réros hytte, the Dragaas hytte at Aalen, and the Lovisa 


hytte at Lille-Klvedal. Mining has been carried on in this 
neighbourhood since the reign of Christian IV. in 164s, The 
present company is entirely a Norwegian one, no foreign 
capital being interested. There are oftices at Réros ang 
Trondhjem, and at the latter place the company has a branch 
line to its shipping staithes. A brief synopsis of the pro. 
cedure at the Storvarts mine and the Réros smelting works 
may prove of interest. The power for the various operations 
of winding, hauling, pumping, and conveying is entirely 
electrical, derived from a central station at the Kurasge) 
Falls. The power developed is 500 to 600 horse-power, the 
current of 5000 volts being transformed at the mines to 159 
volts. The work, which was carried out by a Christiania 
firm, is one of the most complete as applied to metal mining, 
Quite recently road carriage over the six miles of mountain 
road separating the Storvarts mine from the smelting works 
at Réros has been replaced by an aérial ropeway erected by 
Pohlig, of Kéln, worked by electricity. The ore is copper 
pyrites, varying from 6 to 10 per cent. of copper, and it occurs 
not in lodes, but in deposits of greater or less magnitude jn 
primary rocks, in which hornblende and chlorite schist are 
prominent. In marked contrast to British mines, the roadways 
and working faces are roomy, and the ventilation, which 
is all natural, leaves nothing to be desired. Acetylene lamps 
here, as elsewhere, are generally used by the miners, and 
certainly seem preferable to the tallow candle. There js 
nothing in the concentration processes as carried out at the 
mine which deserves special notice, and I may follow the ore 
at once to the smelting works, which, to a great extent, 
copy modern American practice, in refreshing contrast to 
what still obtains at Swansea and Newcastle. The matte as 
obtained in the water-jacket furnace is at once Besseinericed 
into 98 per cent. metal, which is afterwards refined. In 
point of capacity the converters will not compare with what 
is to be seen in America to-day, but it is interesting to note 
how much more rapidly Norway has moved in this respect 
than we have in England. The company is exporting an 
increasing quantity of its low-grade ore for vitriol making, its 
absolute freedom from arsenic being naturally a great 
desideratum. With regard to the hygiene of the mines, the 
men have no complaints to make. Hand drilling is the 
general rule, water being used, and this fact, coupled with the 
advantageous conditions of work just mentioned, render the 
troubles of which we have heard so much in Cornwall and 
South Africa quite unknown. The electric drill does not 
seem to make much progress; indeed, one hears more of its 
discontinuance than of its use. The system of tributing is 
unknown in these mines, the men being all paid by the cubic 
metre of rock excavated, about 4s. per day in our currency 
being the average wage. In a certain respect the labour con- 
ditions resemble those prevailing in the northern dales of 
England among the lead-miners—that is, work slacks off 
during the hay harvest, when the men are busy at their 
small holdings. By long years of toil a considerable amount 
of land has been reclaimed by the Réros miners from the 
inhospitable mountain sides, and the numerous wooden 
sheddings dotted about the landscape serve as receptacles for 
the hay during the winter snows. But to keep to more 
strictly technical matter, my talk about copper will be con- 
cluded by an expression of opinion that the output of ore will 
continue to show an increase, especially as the country 
becomes more known as a source of pyrites free from arsenic. 
With regard to Sweden, the copper outlook is not so pro- 
mising. It is too soon yet to discuss the potentialities of 
the discoveries near Gellivara, and the output at Fahlun, 
which in the course of its long life has produced more copper 
than any mine in the world, shows a decrease. 

Turning to silver mining, the past glories of Scandinavia 
have suffered eclipse, and the outlook at the present time 
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is not very promising. The celebrated mines at Kongsburg, 
in South Norway, which were opened in 1624, are at present 
giving somewhat unsatisfactory results. They are the pro 
perty of the State, and. a commission is now sitting to con 
sider the advisability of selling them. Opinions differ as to 
the cause of the present situation, some attributing it entirely 
to decreased values of ore, while others aver that the expenses 
incidental to Government management are responsible, and 
that were the property in private hands much better results 
would be shown. The metal occurs largely in the native 
state, though to some extent also as sulphide, the country 
rock consisting of mica, hornblende, and chlorite schists. 
Another silver mine, which has an even longer record of work, 
is the Silfver grufva of Sala, in Central Sweden. The metal 
here rarely occurs native, but as highly argentiferous galena 
coursing through limestone. The mines supplied Gustavus 
Adolphus with-much of the money required for his campaigns, 
but after a long period of State ownership they passed 
a few years ago into private hands. At the present 
time the yield of silver lead having somewhat fallen 
off, attention is being more particularly paid to the 
blende, which is found in quantity on the property, and quite 
distinct from the other metalliferous deposits. The mine 
nag be best described as a series of huge caverns connected 
by ladderways, the deepest winding shaft being about 900ft. 
The disused workings, even in the height of summer, give 
strong indications of the winter’s severity, ice on the floor 
and icicles on the roofs being prominent features revealed by 
the pine torch. It is worthy of note that the somewhat 
primitive method of fire setting has only quite recently been 
abandoried in this mine in favour of gunpowder. As is 
customary in Scandinavia, the whole of the winding gear, as 
well as the engine at the shaft mouth, is enclosed in a wooden 
building, the general appearance of which is in no way 
indicative to a stranger of the proximity of a shaft. The object, 
of course, is protection against snow. The ore dressing 
appliances include a series of Wilfley tables, the slimes going 
to four tables of the Linkenbach type, which reduce the loss 
in the tailings to an insignificant figure. The galena is 
smelted in blast furnaces, the bullion produced being treated 
for silver by the Parkes process. This, briefly described, con- 
sists in adding a small percentage of zinc to the molten lead 
in a circular cast iron pot. The silver combines with the 
zinc to form an alloy, which rises to the surface and is 
skimmed off. This crust is then distilled in Battersea plum- 
bago crucibles, the zinc being condensed for use over again. 
The residue of lead, containing up to 5000 oz. of silver per ton, 
is then cupelled in the ordinary way. The silver obtained is 
not pure, and is refined by electricity—that is, it is dissolved 
in nitric acid and the solution electrolysed. The deposited 
silver is of 99°998 per cent. purity ; any gold present falls to 
the bottom of the solution tanks. 

Considerations of space compel but a brief reference to 
other topics. Chromium ore has been found by the Réros 
company on its property, and is now being worked on an 
increasing scale. Despite the troubles incident to an Arctic 
climate, the coal workings in Spitzbergen are making head- 
way, the coal having been reported oy as considerably superior 
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to that obtained in the coalfields of Southern Sweden. The 
latter product is now being used on the Swedish Railways in 
the proportion of one-third mixed with two-thirds of British 
coal. ‘he suggested utilisation of peat fuel for railway work, 
though not exactly coming under the title of this paper, may 
be allowed a passing reference. Experiments are still being 
carried on by the State Railway authorities, but no pro- 
nouncement of a definite character has yet been made as to 
the success which has been attained. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

Tue engineering trades are fairly well engaged, a considerable 
amount of work being in hand in the electrical machinery depart- 
ments, and also in gas and oil engines. Bridge builders and 
asometer makers are well occupied. Considerable orders have 
been received for mining and irrigatiun plant on Indian and South 
African account. Wrought iron tubes and weldless steel engi- 
neering tubes are in fair output. Dock extensions and equipments 
are affording an increased quantity of work. Roiling stock com- 
panies have considerable orders in hand for trucks, under-frames, 
wheels, and axles. Hurdles, fencing, and iron gates are in good 
request, both on home and foreign account. Hydraulic engineers 
report good orders for pumping machinery, both on home and 
foreign account, 

The rather better tone in one or two departments of the iron 
trade recently noticed continues. On the whole there seems to be 
a slow but steady improvement, and the circumstance that progress 
is not rapid may perhaps be regarded as indicating that it is all the 
more likely to be enduring. The steel masters are doing well, and 
are reaping the benefit of recent improvements in plant. Some 
very fine modern equipment has lately been put down at the Earl 
of Dudley’s Iron and Steel Works, which have recently been 
thoroughly modernised, the Bertrand-Thiel process having been 
installed. The molten iron used is carried in ladles from the 
blact furnaces and poured direct into the primary steel furnaces, 
and from these it is passed into the secondary furnaces. The 
arrangements are already on a large and efficient scale, Lut 
the equipment is being extended. An American charging 
machine is being erected, while in another part of the works a 
large metal mixer, capable of containing 200 tons of molten iron, 
is being constructed. The cogging and finishing mills at these 
works are kept well engaged, and recent outputs have included 
a good percentage of large-sized steel channels. Some good 
orders have also been received at the Earl of Dudley’s chain 
works, including Admiralty contracts for heavy cables. The 
new plant at the Staffordshire Steel and Ingot Ironworks, 
Wolverhampton, of Sir Alfred Hickman, Limited, is proving very 
successful and is well occupied. Sewage plant, including 
arrangements on the latest bacteriological systems, is being con- 
structed by several Midland firms for various parts of the 
kingdom, American and German semi-finished steel is beginning 
to come in again, the low prices which prevail in both those 
countries being reflected by the very moderate rates at which 
the foreign material is once more being offered on the Midland 
market. This, however, is, of course, a considerable advantage 
to the galvanised corrugated sheet makers and other manufac- 
turers who require cheap steel as a basis for their productions, 

A matter which is affording a good deal of satisfaction in this 
district just now is the manner in which the export trade in 
machinery is keeping up. The value of the British exports, 
steam engines and machinery combined, which has amounted so 
far this year to the heavy total of over 13? millions sterling, is 
more than 64 per cent. better than a year ago. Machinery alone 
accounts for about 10 millions, and this is more than 10 per cent. 
better than last year—10-35 per cent. Nearly three-quarters of 
our aggregate over-sea trade in agricultural machinery may be 
credited to Europe, and the continental demand which has found 
expression in South Staffordshire for harrows, ploughs, rollers, 
and agricultural engines has lately been muca better than a year 
ago, and in some departments local firms are doing twice as 
much as then with India and Australia. Matters are looking up 
in the tube trade, both wrought iron and steel. Prices are 
without material change on the week alike in pig iron, manufac- 
tured iron, and steel. 








NOTES FROM LANCASHIRE, 
(From our own Correspondents.) 


Manchester.—The attendance on ’Change on Tuesday was fairly 
zood—much better than has been the case for some time past. 
There was also an improved tone prevalent. As usual the textile 
engineering branch continues to be extremely dull. The percent- 
age of unemployed in the Manchester district in this particular 
department is a little over 1 per cent. higher than in the corre- 
sponding period of last year. At Oldham, Bolton, and Blackburn 
the falling off is most marked. On the other hand, the feeling 
in the iror: and steel trades is reported to be rather better 
generally. “in Manchester it is stated that strikers and machine 
workers ars fairly well employed, and patternmakers are in 
moderate employment, while Ciienahine is said to be im- 
proving in the Earlstown district. In the engineering and 
textile machinery works at Oldham a great deal of short 
time is being worked. There is an improvement in this depart- 
ment at Blackburn and Burnley. In the minor miscellaneous 
trades, such as sheet, metal and zincworkers, employment is fair, 
but Manchester wire drawers are very slack, and a large percent- 
age are on short time. In some cases there has been a decrease in 
the wages paid to ironworkers of about 5 per cent. 

In pig iron a fair amount of business has been done, and it is said 
that the consumption of foundry iron continues on the increase, 
and prices, especially of Derbyshire, have an upward tendency. 
Certainly the forward — is most hopeful, and although 
rumours of American pig iron being shipped to this country caused 
an uneasy feeling here, it is thought that this will be only in such 
small quantities as to scarcely affect the English market. The 
principal feature of the week was the advance in Middlesbrough 
Warrants, and it is thought that this is not altogether due to specu- 
lation, but to band jide business. The consumption of No. 3 
foundry continues to increase, and on ’Change on Tuesday sellers 
were only inclined to book orders at full current rates. Forge 
iron shows little change. East Coast hematites have ruled from 
dd, to 6d. dearer on the week. Derbyshire and Lancashire makes 
Very firm, 

_Quotations were :—Lancashire No. 3 foundry, 51s.; Lincolnshire 
No, 3, 46s, 6d. to 47s.; Derbyshire No. 3, 52s, to 53s, 3d.; Middles- 
brough open brands, 51s. 8d. to 52s, 8d., with named brands 6d. to 
Is, more. Scotch: Gartsherrie, 54s. to 54s. 3d.; Glengarnock, 
92s, 3d. to 52s. 6d.; and Eglinton, 51s. 9d. to 52s,, delivered Man- 
chester ; Gartsherrie, 51s. 9d.; Glengarnock, 50s. to 50s. 3d.; 
and Eglinton, 49s. 6d. to 49s. 9d., delivered Morecambe. 
Cumberland hematite, 61s. to 61s. 3d. Forge iron, Lan- 
cashire, 48s, 9d.; Derbyshire, 47s. to 47s. 6d.; Lincolnshire, 45s. 8d.; 
also delivered Manchester. In finished iron there was less heard 
of in the way of improvement, and although fairly steady there is 
practically no change in prices. The demand for bars is dull, and 
short time continues. to be worked at many of the- Lancashire 
forges. Quotations were £6 2s, 6d. to £6 7s. 6d.; hoops, 
£6 17s, 6d. to £7 2s. 6d.; and sheets, £7 5s. to £7 10s. 

In constructional iron and steel there is little new to report, and 
Prices remain about the same as last week. English billets are 





quoted £4 7s, 6d, here, and foreign about £3 17s. 6d. c.i.f. Man- 
chester, There was a fair arrival last week of American billets. 
Hoops are quoted £7 5s. In metals merchants report fair business 
generally, and the position of copper being exceedingly strong, 
prices ot copper sheets have advanced 20s. per ton. Tin ingots 
and spelter maintain the improved position already noted. 

The local press is devoting considerable attention to the question 
of the premium bonus as against the piecework system, particulars 
of which dispute appeared in this column some weeks ago. The 
main contention of the men is that under the Carlisle agreement 
the employers were prevented from abandoning the premium 
bonus system in individual cases where it failed to meet their 
expectations, It is expected that the matter will come before the 
National Conference of the Executive of the A.S.E. and the 
Engineering Employers’ Federaticn, which will be held next 
month, when it is said a decision will be arrived at. 

In the coal trade in this district there is a feeling of greater 
steadiness all round. © Work after the holidays is now being 
generally resumed in the Lancashire cotton districts, and should 
the cotton trade assume prosperous dimensions, the demand for 
engine slack willcertainly improve. Although short time continues 
to be generally worked at the pits, in one or two instances there 
has been an increase in employment, which in itself is very satis- 
factory. 

pwc coal was in rather shorter demand, but firmly held for 
full rates, 

Best was quoted 13s, to 14s,, seconds lls, to 12s. 6d., and 
common 93. to 10s, 

Round coal for steam and forge purposes is abundant. Best 
quoted 8s, 3d. to 8s. 6d.; and common 7s. 6d. to 7s, 9d.. Best engine 
slack 6s. to 7s. ; medium, 5s. to 5s, 6d.; common, 4s, to 4s. 6d. per 
ton at the pits. 

The demand for shipment continues on a small basis, and there 
has been rather less doing in bunker coal during the past week 
or two. 

Barrow.—The demand for hematite is still quiet, although during 
the week some good sales were made out of makers’ stocks. The 
spurt, however, was short-lived. These purchases were made for 
clearance, and it does not note any general return of brisk demand. 
The business doing generally is of small importance, and in small 
bulk ; indeed, it is only in isolated cases that orders represent any- 
thing like the proportions which are usual where trade is brisk. 
Buyers need but small deliveries. Prices are unchanged at 53s. 6d. 
for mixed Bessemer numbers net f.o.b. Warrant iron is steady at 
52s, 6d. net cash, sellers, buyers not quoting. Yet during the 
week sales have been made of 500 tons, which reduces the stocks 
in hand to 13,330 tons. There are twenty-three furnaces in blast, 
eleven less than in the corresponding week of last year. Forge and 
foundry sorts are quiet, and business generally is more in prompt 
small sales than in forward orders. 

No change can be noted in the quiet tone of the hematite ore 
trade. The mines are not being fully worked, and raisers have 
very few orders in hand ; 8s. 6d. is still the ruling quotation for 
good ordinary sorts net at mines. Spanish ores are in occasional 
delivery, but local sorts are the cheaper at present. It is found, 
however, useful to mix native and foreign ores in the furnaces, as 
the mixture is easier to work, and the product is a high quality of 
crude iron. 

The steel trade shows no new life. The demand for heavy rails 
is about equal to half the capacity of production of the dis- 
trict, but orders come in very slowly, and makers are in no sense 
booked well forward. Heavy sections are at £4 to £4 10s. per ton 
net f.o.b. Light rails are in occasional demand for Indian State 
and other railways, and orders are dealt with at intervals from 
tramway companies. The demand for ship plates is slow, and 
shipbuilding material generally finds only a small market. 
Merchant steel is only in moderate request, but billets, hoops, and 
girders are a feature of local production. 

Messrs. Vickers, Sons, and Maxim have tendered for one of the 
two 16,500-ton battleships required by the Admiralty. 

Shipping is fairly but not briskly employed. Last week’s 
exports included 6945 tons of iron and 10,524 tons of steel, a total 
of 17,469 against 8724 in the corresponding week of last year, an 
increase of 8745 tons. The total for the year has reached 543,094 
tons, against 665,565 tons in the corresponding period of last year, 
decrease 122,471 tons. Coal and coke are in very small demand at 
low prices, 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THE condition of the coal trade is decidedly better. The cooler 
weather has caused an increase in inquiries by merchants expecting 
household supplies, and orders are being more freely placed. A 
reduction of stocks at the pits is significant of the larger business 
being done, and although prices have not altered, there is every 
reason to expect a general advance early next month. With an 
improved local trade, the demand from London and the South has 
also increased. For Barnsley house the quotations remain at from 
9s. 6d. to 10s, 6d. per ton at the pits, secondary sorts fetching from 
8s. per ton. In best Silkstones there is very little business, but 
what is being done is governed by former rates. 

The animated state of the steam coal trade is still maintained, 
both on shipping and railway account. The railway companies are 
taking extra supplies beyond what they have already contracted 
for, and there is more doing in the open market as well. Values 
continue firm at rates already quoted, a little more being obtained 
in the open market than under contract. There is also some 
change for the better in small coal, largely owing to the Lancashire 
textile trades affording more employment. This movement in a 
class of fuel which has been very dull for a long time is exceedingly 
welcome, but most of the collieries, having heavy stocks, are quite 
ready to sell at the low values which have ruled for months. There 
is no change for the better in coke, which remains in languid 
request, 

The iron trade shows little signs of improvement, the market 
in nearly every department being almost stagnant. It is expected 
that the lower rates will induce more general buying and reduce 
the heavy stocks to be seen in nearly all directions, and it is not 
improbable that this may be the case, owing to the supplies of raw 
material in the hands of manufacturers being well nigh exhausted. 
The current quotations to-day are about as follow :—West Coast 
hematites, 61s, 6d. to 63s. per ton, less 24 per cent. ; East Coast 
hematites, 56s. to 56s. 6d. net; Lincolnshire forge, 42s. 6d. to 
43s.; Lincolnshire foundry, 44s. 6d. to 45s.; Derbyshire forge, 42s. 
to 42s. 6d.; Derbyshire foundry, 46s. to 46s. 6d. In finished iron 
the market remains in an unsatisfactory state. In the steel trade 
the position perhaps is rather better than it was during August, 
but the production is not at all equal to what it was in the corre- 
sponding period of last year. 

In the heavy departments no fresh work to any extent has been 
received, and there is not sufficient in hand to give anything like 
good employment. Much fear has been expressed locally that the 
coming winter will bring with it considerable distress, owing to the 
lack of work, Both in the heavy and in the lighter trades there 
are many hands unemployed or only partially employed. Certain 
departments are better off than others, and we hear more cheerful 
reports from firms who have a demand for the higher qualities of 
electro-plate. Hope is expressed that this may prove to be the 
beginning of better business in the autumn season. 

The intimation given by urban railway companies, under the 
Railway Canal Traffic Act of 1888, of an advance in rates for the 
carriage of coal has excited some local interest. The advance does 
hot seem great on the face of it, being only 1d. per ton, but prices 
are now cut so keenly that even 1d. per ton means much in the 
aggregate. The increase affects but a limited number of collieries 
in this district ; still, it comes at a time when the coal trade is in 
anything but a prosperous condition, 





The directors of the Sheepbridge Coal and Iron Company, 
Limited, Sheepbridge Works, Chesterfield, in their annual report, 
just issued, state that the prices of coal have continued to decline 
during the year, and have now reached a very low figure. The 
demand for pig iron and bar iron has been abnormally low, and 
values have fallen correspondingly. Colliers’ wages have been 
reduced 5 per cent., but the ironworkers’ wages have remained 
practically the same. The Barnsley seam at the New Dinnington 
Main Colliery has been proved at a depth of 667 yards, and the coal 
has been found to be of excellent quality. The directors add that 
negotiations for additional coal to Lord Scarborough’s Sandbeck 
estate have progressed, and further important areas have been 
acquired. 

A number of Sheffield manufacturers and others have arranged 
to attend the forthcoming meeting of the Iron and Steel Institute 
in America, Mr. R. A. Hadfield, of Messrs. Hadfield’s Steel 
Foundry Company, Limited, and others will leave by the Celtic on 
October 14th. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


TRADERS report more favourably of the condition of business in 
the iron and allied industries this week, and there is no doubt the 
situation has improved somewhat in several respects. The most 
satisfactory feature is the change for the better in the hematite 
iron branch, which is most welcome to those engaged in it, for they 
certainly have had a very hard time for some months ; prices with 
them have continuously fallen, and never has such a thing as an 
advance appeared to cheer them. So low have values fallen, that 
of Jate’the realisation of profits has become practically impossible 
with the majority of producers. It seemed likely that there would 
be no alternative for some of them to blowing out furnaces, for 
they could not well turn them on to the production of ordinary 
Cleveland iron, because of the difficulty of getting the necessary 
stone. It was thus fortunate for makers of Cleveland pig iron that 
producers of hematite could not change the output of their 
furnaces, if they could-have done so there would have been too 
much Cleveland iron made, and prices would have declined. Asit 
was, Cleveland iron prices were maintained at fairly satisfactory 
figures, while those of hematite were reduced, so that producers 
of mixed numbers of the latter could only realise 6s. 6d. per ton 
above the price of Cleveland No, 3, whereas the usual difference 
is 10s, 

Competition among the hematite ironmakers has been very keen 
of late, but now the weaker firms seem to have booked enough 
orders to satisfy them for some time, and the pressure to sell has 
abated. There is, therefore, not so much offering, and consumers 
have shown more disposition to buy forward. Thus the downward 
movement has not only been checked, but has been replaced by a 
rise—the first for several months. As low a figure as 493. 6d. was 
accepted towards the close of last week for mixed numbers; in 
fact, a little less was reported to have been taken, but this week 
fully 49s. 9d. has had to be paid, and the leading producers asked 
50s. The 49s. 6d. was a low figure, but not the lowest on record 
by several shillings per ton. But when makers were accepting 
41s. 6d. per ton they were actually doing better than of late, when 
they have been realising 7s. per ton more, because the cost of pro- 
duction was relatively lower. They had then to pay only 10s. 6d. 
per ton for ore, where now the figure is l4s. 6d. c.i.f. Tees, and 
coke was then at 9s. 6d. to 10s., against 14s. now, delivered at the 
furnaces, besides which labour, limestone, &c., were cheaper then. 
The tendency now is more favourable. 

A better business is being done in Cleveland pig iron, and prices 
are above the lowest that have lately been taken. Scotch con- 
sumers are receiving more Cleveland pig iron than of late, as also 
are the Welsh manufacturers, while deliveries to Germany have 
increased. Prices are firm and steady. Cleveland warrants have 
not moved much, but have all the week been above 43s.; in fact, 
they have fluctuated between that and 43s. 2d. cash buyers. For 
No. 3 Cleveland G.M.B. pig iron the price has been maintained at 
43s. per ton for early f.o.b. delivery, and a fair business has been 
done at that, No. 1 has stood at 45s., No. 4 foundry at 42s. 9d., 
No. 4 forge at 41s. 9d., mottled at 40s. 9d., and white at 40s. 6d. 
per ton, the lower qualities being thus relatively cheaper than 
No. 3. The consumption of Cleveland pig iron has been increased 
by the re-starting of three of the eight melting furnaces at the 
Clarence Steel Works. The rolling mills have, however, not been 
re-started at these works, but the steel ingots produced there will 
be utilised at Messrs. Dorman, Long and Co.’s Britannia Steel 
Works. The dispute at the Skinningrove Ironworks has been 
settled, and the furnace which was damped down there will remain 
in that condition. . The firm will, however, find employment at the 
other three furnaces for the eleven married men who worked at 
this furnace, discharging eleven unmarried men from the other 
three furnaces to make’room for them. These three furnaces will 
now work full blast. 

The shipments of pig iron from the Cleveland district have shown 
considerable improvement this week, and are now on a larger scale 
than they have been in any month this year except three. Still 
the total for September is poor—worse, in fact, than in any Septem- 
ber for ten years. It is, however, expected that the deliveries will 
increase heavily between now and November. The stock of Cleve- 
land pig iron in.Connal’s public warrant stores has gone on in- 
creasing, and on 2Ist it was reported at 91,431 tons, an increase 
this month of 3855 tons. 

The demand is somewhat more active- in some branches of the 
manufactured iron and steel trades, Some good orders for plates 
and angles have been secured, and there is more inquiry for steel 
rails, but home railway companies are buying very little. Messrs. 
Bolckow, Vaughan and Co., have booked an order for 8000 tons, 
which, however, is less than a fortnight’s production of their works 
when they are in full swing. The Scotch manufacturers have feit 
the competition of North of England producers of plates and angles 
very keenly, and have had to reduce their quotations for angles 
2s. 6d. per ton. Now they are endeavouring to induce the North 
of England producers to enter into a combination with them for 
the purpose of regulating prices—a proposal which is not made for 
the first time. It is not likely to meet with any success, for the 
leading makers here do not look favourably upon the project, and, 
moreover, they are not afraid of the Scotch competition. The idea 
of the Scotch manufacturers is to have a combination of the whole 
of the plate and angle makers in this country, but such a scheme 
is not likely to be realised when some of the principal producers in 
this district are not prepared to join. 

Rather more satisfactory news has to be given with respect to the 
shipbuilding industry, but it is more in respect to prospects than 
to any actual improvement as yet. Some of the yards are very 
badly off for work ; in fact, there are builders who have nota 
single vessel on the stocks, and it was reported in Stockton a few 
days ago that the yard of Messrs. Richardson, Duck and Co, was 
to be closed. That, however, is not the case, though the firm have 
no vessels building just now. They, however, have repairing work 
to go on with, and have orders booked. On the other hand, some 
yards are so fully supplied with contracts that they have had to 
start night shifts. Messrs. Doxford and Sons, at Pallion, a few 
days ago launched their 163rd turret steamer, the Fanetoria, for 
the Bengal Coal Company, Limited, of Calcutta, where she will be 
employed in the eastern coal trade. She has a deadweight carry- 
ing capacity of 6150 tons on a draught of 22ft. 44in., and is 
343ft. 2in. long. 

The improvement in homeward freights has had a good 
influence on the shipbuilding industry, especially in the 
eastern trades; they are better, in fact, in them than 
for fully two years. There has also been some increase in 
coal freights, though these are still extremely low. It is, however, 
sumewhat improbable that the latter will be kept up when the 
Baltic season closes, The more satisfactory outlet for shipowners, 
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and the low prices that are accepted by builders, have led to more 
inquiry for new shipping. This is hardly likely to be obtainable 
on better terms than at present—£5 5s. per ton. Messrs. Robert 
Stephenson and Co., at Hebburn-on-Tyne, have booked an order 
for a 6150 tons deadweight steamer for a Newcastle firm. 

The engineering business is somewhat quiet. The North- 
Eastern Railway Company has paid off a number of the men at 
their North Road Locomotive Works, at Darlington, but, on the 
other hand, they have transferred to Darlington a considerable 
number of operatives employed at the York repairing shops. 
Messrs. Robert Stephenson and Company, at the Springfield 
Works, Darlington, are more fully occupied than for a long time. 
They have on hand an order for twenty locomotives for the Bengal- 
Nagpur Railway, and for seven boilers, while for the Great Northern 
Railway of Ireland they have on the books an order for several six- 
wheel coupled locomotives for the passenger service between Dublin 
and Belfast. Messrs. Summerson and Sons, at Albert Hill, Dar- 
lington, are adding a new foundry to their railway plant, &c., works. 
It is reported that the Cleveland Bridge and Engineering Company, 
Darlington, has secured the order for the new high-level bridge 
over the Wear, for the North-Eastern Railway Company. 

The overtime question in the engineering industry is again 
cropping up. Some years ago it was agreed that not more than a 
certain amount of overtime should be worked, and now, though 
trade is slack, there is at some places a good deal of overtime 
worked. A committee of the Boilermakers and Iron Shijbuilders’ 
Society have determined to issue a circular to all tho branches, 
pointing out that overtime is limited, and complaining that a 
number of men are not loyal to the society, as they not only work 
an illegal amount of overtime, but also refuse information to the 
shop stewards. This involves great hardship to the more honest 
members of the society, for more men could be employed if the 
rule was carried out conscientiously and the drain on the society’s 
funds through out-of-work pay would be lessened. The committee 
intends to enforce the agreement fully in future. 

The directors of Sir W. G. Armstrong, Whitworth and Co., 
Limited, in view of their long connection with the Italian Govern- 
ment, and in order to strengthen the position of the company at 
Pozzuoli and in other quarters, announce that they have acquired 
an interest in the firm of Ansaldo and Co., of Genoa. The com- 
pany’s authorised capital is £4,210,000, of which £3,594,850 has 

n issued, 

The demand for steam coal is quiet, and prices have been further 
reduced, so that best can now be got at 9s. 3d., and seconds at 
8s, 3d. per ton f.o.b., a decline of 6d. per ton. Gas coals are in 
fair request, and the prices are firm, as the deliveries will continue 
to increase during the next few months. Furnace coke is 3d. per 
ton cheaper than last week, and may be had delivered at Teesside 
furnaces at 14s, per ton. 

Sir Lowthian Bell, F.R.S., who is now eighty-eight years old, is 
to be the next president of the Institution of Mining Engineers. 

A number of mining students connected with the School of 
Mines at Liége have this week been visiting collieries, steel works, 
engineering establishments, shipyards, &c., on the Tyne and 
Wear. They were welcomed by the North of England Institute of 
Mining and Mechanical Engineers. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THERE has been a good deal of speculative business in warrants, 
Cleveland iron being exclusively concerned. No transactions are 
recorded either in Scotch or Cumberland warrants. Inquiry on the 
part of consumers at home for raw iron has been poor, and pur- 
chases are apparently made only for immediate wants, manu- 
facturers having evidently no apprehensions as to prices in the 
near future going up against them. 

At this time of the year there has usually been a fair inquiry for 
raw iron for shipment to the Continent, but so far as can be 
ascertained few purchases of any account are being made for this 
trade. Foreign demands are easily met, and the volume of 
business in raw iron altogether is somewhat restricted at the 
moment, 

In the past week there was a good deal of speculative business 
and considerable firmness in Cleveland iron, the feature of which 
is the reduction of stocks at Middlesbrough. Cleveland warrants 
have been done this week at 43s. 1d. to 43s, 2d. cash, and 43s. _- 
to 43s. 4d. one month. Scotch warrants are quoted nominally 
50s. 3d., and Cumberland 52s, 3d. per ton. 

There has been very little alteration in the values of Scotch 
makers’ iron, G.M.B., No. 1, is quoted f.o.b. at Glasgow, 52s.; 
No, 3, 48s.; Carnbroe, No. 1, 52s. 6d.; No.3, 49s.; Clyde, No. 1, 
56s.; No. 3, 50s.; Gartsherrie, No. 1, 56s. 6d.; No. 3, 50s.” 6d.; 
Summerlee, No, 1, 57s, 6d.; No. 3, 50s. 6d.; Langloan, No, 1, 65s.; 
No. 3, 54s.; Coltness, No. 1, 64s.; No. 3, 54s.; Glengarnock at 
Ardrossan, No, 1, 57s.; No.3, 50s.; Eglinton at Ardrossan or Troon, 
No. 1, 50s. 6d.; No. 3, 48s. 6d.; Dalmellington at Ayr, No. 1, 
50s. 6d.; No. 3, 47s, 6d.; Shotts at Leith, No. 1, 58s.; No. 3, 
51s. 1d.; Carron at Grangemouth, No. 1, 57s. 6d.; No. 3, 51s. 6d. 
per ton. 

. - ¥or hematite pig iron there is a quiet, steady demand, and 
merchants quote 55s. per ton for delivery at the West of Scot- 
land’ steel works. 

There are at present 85 furnaces in blast in Scotland com- 
pared with 84 at this time last year, and of the total 42 furnaces 
are making hematite, 37 ordinary, and 6 basic iron. 

The shipments of pig iron from Scottish ports in the past 
week were small, amounting to only 3263 tons, compared with 
6432 in the corresponding week of last year. Since the beginning 
of the year the total shipments aggregate 200,249 tons, showing 
a decrease of 37,494 tons compared with those of the corre- 
sponding period of last year. 

Imports of Cleveland Iron continue to compare unfavourably 
with those of this time last year. The arrivals in the past week at 
Grangemouth were 8283 tons, compared with 10,178 tons in the 
preceding week, showing a decrease of 1904 tons. Thereis a total 
decrease in these arrivals since the beginning of the year amounting 
to 56,546 tons, 

Finished iron and steel are quiet, the inquiry being generally 
slow, with keen competition for available orders. In these eir- 
cumstances it is no easy matter to maintain uniformity of prices, 
although this is constantly aimed at by manufacturers. 

Severaladditional shipbuilding orders have been reported since last 
week, including two steamers for the Gulf of Mexico trade, which 
are to be built and engined at Port Glasgow. 

The coal shipments :from Scottish ports in the past week 
reached 272,589 tons, compared with 254,704 tons in the preceding 
week, and 266,588 tons in the corresponding week of last year, 
The prices of shipping coal are steady. Main coal is quoted at 
Glasgow harbour 7s. to 7s. 6d., steam and splint 8s. 3d. to 8s. 6d., 
and ell 8s, 3d. to 9s. per ton, ; 

The demand for household coal for home use has been good for 
the seasun, and the prices are well maintained. Tho better 
qualities especially sell readily at full prices, Small coal and 
dross are in ready demand for manufacturers. 

An impression now prevails that the wages question in the coal 
trade will be amicably adjusted. Representatives of the English 
and Scottish colliers’ societies met the representatives of the 
Scottish coalmasters in Glasgow towards the close of last week, 
and there was a long discussion on the question of the minimum 
wage. It was urged by the masters that 5s. 6d. per day was too 
high a minimum for Scotland ; whilst, on the other hand, the 
men’s representatives urged that, as almost all the Scotch colliers 
were now finding steady employment, there was no sufficient 
reason for a reduction. The subject is to be further considered 
by the Scottish Coal Trade Conciliation Board, and it is hoped 
that the matter will be arranged. Much satisfaction has been 





expressed at the friendly way in which last week’s conference was 
conducted. At one time it was held that the Scottish masters 
would refuse to meet with the English agents, but views regarding 
combination on either side have in recent years undergone a 
change, and the English representatives had a good reception. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
THERE is now a strong expectation on ’Change, Cardiff, and 


amongst coalowners generally in Wales, that the corner has been |- 


r the ccal trade will brighten up. 
‘* Mabon,” at a Rhondda colliers’ meeting on Monday stated, with 
authority, that the Scottish coal crisis is over. ‘‘He had been 
in Scotland, and had returned at the earliest opportunity with the 
good news. There was no disguising the fact that a great cloud 
had hung over the mining world, affecting South Wales and the 
country altogether. In the agreement arrived at the Conciliation 
Board would be continued, and three months’ notice would be 
required to terminate it, and another fortnight’s notice before any 
reduction in wages could be effected.” ‘‘Mabon” thought ‘ that 
a Conciliation Board would be shortly formed for the whole 
country.” Eventually it was decided at the Scottish meeting that 
— should meet again and form a new agreement for the Scottish 
coalfield, but it was proposed and carried that the present minimum 
wage was not to be within the discussion at all. 

It has been a subject of favourable comment this week that 
H. C. Vivian and Co., of Cardiff, holds the contract for coaling the 
American European squadron, and loaded the steamship Greatland, 
a day or two ago, with 1000 tons. 

Inquiries continue to arrive from Russia for Welsh coal, but no 
quantities are yet stated. Several important cargoes have left of 
late for Teneriffe and other quarters, presumably for Russia, and at 
present two German steamers are loading at Cardiff for St. Vincent 
and Cape Verde. It is thought in shipping circles that this is a por- 
tion of the coal bought on Russian account lately by the Hamburg- 
American line. 

It is strongly hoped that the friction trouble in the coaltield will 
be ended before the busy period sets in. The long postponed 
settlement at Hirwain is one much discussed. Sir W. T. Lewis has 
been appealed to, and a deputation will probably wait upon him, 
At Hafod, Lewis Merthyr Collieries, where there were 150 non- 
unionists, this number has been reduced to 25, and a settlement is 
fairly assured. The Llwydcoed trouble has ended. This week 
the Rhymney colliers voted £20 to the men on strike at Radstock, 


turned, and that with Octo 


m, 

I am able to report a settlement at the Bryn Navigation 
Colliery, Maesteg, and a resumption of work. 

The tendency of coalowners at present seems to be not to flood 
the market with coal, but to keep fairly level with demand. Many 
collieries were idle at the beginning of the week. House coal is 
more a subject for inquiry, and increased sales are likely. Best 
steam coals rule about 13s. 9d.; other kinds are easy. Latest 
quotations given out on ’Change, Cardiff, were:—Best steam, 
13s. 6d. to 14s.; seconds, 12s. 6d. to 13s.; good ordinaries, 14s. to 
14s, 3d.; drys, lls. 9d. to 12s.; best Monmouthshire, 12s. to 
12s, 3d. Newport shipment: Seconds, lls. 9d, to 12s,; Eastern 
Valleys, lls. 3d. to 11s. 6d.; smalls, 6s. to 6s. 6d. Best small 
steam is easier, about 7s. to 7s. 6d.; seconds from 6s. 9d. Best 
house coal advancing, 16s. 3d. to 16s. 9d.; seconds, 13s. 6d. to 14s.; 
ordinaries, 12s. to 12s, 6d.; other sorts, lls. to 13s. No, 3 
Rhondda, 13s. to 13s. 6d.; No. 2 Rhondda, 10s. to 10s. 6d. 

Patent fuel 14s. to 14s. 3d ; fairdemand. A cargo of 4100 tons 
left this week for Pernambuco, Coke still easy, 14s, to 22s. 

Pitwood moderately brisk, 17s. 6d. to 17s. 9d. French and 
Portuguese wood about 6d. easier than last week. 

At Swansea coal and patent fuel trades are satisfactory. Last 
week the coal export was 53,520 tons, and patent fuel 18,406 tons. 
France figured for 22,000 tons coal and 3690 fuel, but Spain was 
much stronger in demand for fuel, taking over 12,000 tons. 

There are great complaints of slackness at the semi-bituminous 
collieries. Steam coal is selling at 14s. to 14s. 3d.; No. 3 Rhondda, 
13s, 9d. to 14s. 6d. In respect of anthracite large is fairly steady, 
with little animation ; cobbles weak ; nuts in better demand ; and 
dutf shows improvement. 

Latest prices :—Best, for malting, 20s, to 22s.; seconds, 17s. 6d. 
to 19s. 6d.; big vein, lls. 6d. to 12s.; red vein, 9s. 6d. to 10s.; 
cobbles, 17s. to 18s.; nuts, 17s. 6d. to 20s.; peas, 9s. 6d. to 12s,; 
rubbly culm, 6s.; duff, 4s. to 4s, 3d. 

Patent fuel, including tax, 12s, 6d. 
this week for St. Nazaire. 

The Rhondda coalfield was visited this week by the Belgian 
engineers, who descended one of the principal pits. Comment was 
warmly expressed with regard to Welsh coal operations and 
engineering appliances, though it was shown that Belgium was 
ahead in the matter of electric power. This backwardness, it was 
remarked at a reception given by Messrs. Hood and Llewellyn, will 
soon be corrected. 

One day was also devoted by the engineers to Dowlais, where 
electric and other developments have been so marked, and here 
they were loud in commendation of the salient features at the huge 
industry. Mr, William Evans, the general manager, received the 
visitors. 

Cyfarthfa works have been busier of late, some tin-platers finding 
Welsh steel preferable to German, and Rhydycar siding has once 
again seen a fair accumulation of tin bar, principally in Great 
Western Railway trucks, But the slackness in steel is still marked 
at Dowlais, and quietness characterises several departments, 
No. 19 blast furnace, Ifor Works, is being prepared for lighting. 

Rails are in good evidence. This week 3700 tons left Cardiff for 
Bahia Blanca. 

In the Newport district the twenty-five sheet mills at Lysaght’s 
Orb Works were re-started on Monday, this favourable result being 
principally due to the resolution of the Welsh section of the 
Midland Wages Board at Newport on Friday. The shearers’ 
grievance is to be considered next by the Board. 

In the Swansea Valley the steel trade continues slack, 

In connection with the dumping of steel billets into South Wales 
and Monmouthshire it was stated in Newport this week that the 
American steel imports had virtually stopped, the last cargo of 
5000 tons received by Messrs. Lysaght finishing, it is thought, the 
contract ; but itis currently stated that Germany and Belgium are 
preparing to send to Wales 100,000 tons billets, bars, and girders, 
the exports to begin with October. The make from the German 
works is to be sent from Antwerp, and the port of arrival for Wales 
and Wolverhampton to be Newport. So runs rumour, Welsh 
ironmasters are not reticent in predicting slackness for Welsh tin- 
plates when customers find that German steel is the quality used. 
At present the tin-plate trade is brisk. There were 379 mills at work 
in August, or two more than for years past, as compared with 354 
in July and 343 in corresponding month. Orders continue 
numerous ; 11s, 3d. to 11s, 6d, are current prices of Bessemer coke 
tin ; best charcoal Bessemers command 12s, to 12s, 3d.; and Siemens 
as much as 13s, 3d. Terne plates this week were booked up to 
22s, to 22s, 3d. per box, 112 sheets, 2141b.; and the 20 to 10 size, 
225 sheets, 156 lb., 16s. 3d. to 16s. 9d. 

Swansea metal report this week recorded prices as follows :— 
Big sheets for ene: £8 12s, 6d. to £8 17s. 6d.; and finished 
black plates, £8 12s. 6d. to £8 15s. Last week the make was 
82,545 boxes, and the shipments, 87,570 boxes. Present stocks 
are 141,320 boxes. : é 

In reference to pig iron, Scotch and hematite prices show ten- 
dency upwards, and slight advance a last week. Glasgow 
warrants, 50s. 3d.; hematite, 52s. 3d.; Welsh bars, £6 to £6 2s. 6d.; 
sheet iron, £7 10s. to £7 15s.; steel sheets, £7 5s. to £7 10s.; 
Bessemer steel tin-plate bars, £4 2s, 6d.; Siemens, £4 5s.; steel 
rails, heavy, £4 5s, to £4 10s.; light, £5 5s. to £5 10s, 


A cargo of 1350 tons left 








Block tin is at £128 7s, 6d.; spelter, £22 12s. 6d.; lead, £12 vs, 6q,. 
copper, £58s, 11s, 3d.; ores, Rubio, 13s, 6d. Copper and spelter 
work busy. Of the half-dozen furnaces at Landore only three are 
working. 

The first meeting of the newly-elected Llanelly Harbour Trust 
has been held, and it was announced that, in addition to the 
elected trustees the following have been added :—Mr. Beor, by the 
Duke of Beaufort; Mr. Drummond, by the Earl of Cawdor; Mr, 
T. dones, by Sir A. Stepney; Mr. Evans, by Messrs, Neyij] 
D ruce and Co.;and Mr, F, J. Evans, by the Burry Port 
Urban Council. Mr. Macaulay, Newport, and Mr. John 
Roberts, Swansea, have been appointed to represent the Bank 
of England. 

It is reported in Cardiff that the Belgian State Railway con. 
tracts for coal have been secured by English coalowners, who 
underquoted Belgian. 

The waning of the holiday season is beginning to munifest 
itself in railway receipts. On the whole the results, financially, 
are favourable ; and in all other respects highly commendable, 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, September 1:){h, 

INQUIRIES for iron and steel have been more abundant during the 
last week than for six weeks past. Large quantities of billets have 
been selling at 19 dols. at Pittsburg, and the official price has been 
fixed at that figure in consequence. A great many inquiries are 
coming in for bridge-building material, merchant steel, pipe iron as 
well as cast iron, to say nothing of urgent inquiries for both 
southern and northern forge iron, This is not at all surprising, 
as nearly all consumers of pig iron throughout the country have 
been for many months past purchasing in a piece-mea! sort 
of way, because of the downward trend‘of prices, and also because 
the work they were called upon to do came in spurts, and, therefore, 
the foundries and engineering plants did not feel like carrying 
stocks for emergencies. The tone of the market is a great deal 
stronger then even a week ago, and we now look forward to a 
steady improvement though it will be marked by conservative 
purchases, Southern furnaces are starting to meet a demand for 
steel. Copper is growing firmer, growing out of the improving 
European demand. The electrolitic price is 12-75, A great deal 
of machinery has been ordered during the past week, much of it 
for electrical requirements. The electrical industry is about the 
only one that does not suffer much, and its facilities are being 
pretty well taxed to keep pace with the demand. The shops of 
the British Colombia Electric Railway Company, at New West- 
minster, B.C., were damaged by fire a few days ago to the extent 
of 30,000 dols. The larger foundries are picking up work 
surprisingly fast, and the feeling is, that the long dulness is now 
permanently over and that business will continue to improve from 
this onwards, One reason for this fact is that prices for iron and 
steel products, in a general way, have declined toa level which meets 
with the approval of the general consumers. The steel industry, 
asa whole, would be much stronger were prices on a definitely 
lower basis, but this understanding wili be reached by the close of 
the week, and we then can justly measure probabilities for the rest 
of the year, as prices by that time will probably have reached their 
lowest point for the present. 








THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


SreAM coal market quiet. Scarcity of tonnage, and prompt 
shipment prices are easier. House coal is in fair demand. The 
quantity of coal shipped for week ending 17th was 78,297 tons— 
foreign, 61,206 tons; coastwise, 17,081 tons. Imports for week 
ending 20th :—Iron ore, 6101 tons ; blocks and sleepers, 1210 loads ; 
pitwood, 2240 loads. 

Coal :—Best steam, 12s. 3d. to 12s. 6d.; 
house coal, best, 15s.; dock screenings, 6s. 6d.; colliery 
small, 6s. to 6s, 3d.; smiths’ coal, 9s. Pig iron: Scotch 
warrants, 50s. 3d.; Middlesbrough No. 3, 43s. 14d. to 43s. 24d. 
prompt; Middlesbrough hematite, 52s. 3d. Iron ore: Rubio, 
13s. 6d.; Tafna, 14s, 6d. Steel: Rails, Pigg meen £4 5s. to 
£4 10s.; light do., £5 5s, to £5 10s. f.o.b,; Bessemer steel tin- 
plate bars, £4 2s. 6d.; Siemens steel tin-plate bars, £4 5s,—all 
delivered in the district, cash. Tin-plates: Bessemer steel, coke, 
10s. 104d. to 12s.; Siemens, coke finish, 12s, to 12s, I}d. Pit- 
wood, 17s. 6d. to 17s. 9d. London Exchange telegrams : Copper, 
£58 10s. to £58 12s. 6d.; Straits tin, £128 5s. to £128 10s. 
Freights: Inactive and low rate quoted for foreign ports, 


seconds, 11s. to 11s. 6d.; 








TRADE AND BUSINESS ANNOUNCEMENTS. 


Mr. F, 8S. Wors.ey, who was about eight years with Messrs, 
Johnson and Phillips, and for the last five and a-half years head 
of the manufacturing and technical part of the Brockie Pell Com- 
pany, has now joined the staff of Messrs, Veritys, Limited, as 
manager of their Arc Lamp Department. 

THE Avonside Engine Company, Locomotive Builders, of Bristol. 
have acquired a considerable acreage of land adjoining Fishponds 
Railway Station, Bristol, upon which they are erecting large new 
locomotive works of the most modern and up-to-date design, and 
fitted with all the latest pogrom for an economical and large 
output. When the works are completed they will have an output 
equal to about seventy main line engines and tenders per annum, 








ContTRacts.—Messrs. Graham, Morton and Co. have received the 
contract for the supply and erection of a coal elevating and storage 
plant for the Dalton Main Collieries Company, Rotherham, near 
Sheffield, Yorkshire.—The British Electric Plant Company, Limited, 
Alloa, N.B., have been awarded the contract for three electric 
power generators of 250 horse-power each, for Messrs. James Ross 
and Co,, Philipstoun Oil Works. 

New Batr.esuies.—-The Admiralty on Tuesday received tenders 
for the constructlon of two powerful battleships, to be built in private 
yards, Offers have been received from Clyde, Barrow, and a yne 
builders. The new boats will be the largest ever built, having 4 
16,500 tons displacement, and armament and armour protection 
surpassing anything yet constructed. 

THE Use OF ALCOHOL FOR MANUFACTURING AND SCIENTIFIC 
Purvoses.—A parliamentary return, moved for by Mr, Louis 
Sinclair, has been issued, showing for the years 1902-3 and 1903-1 
the number of applications under the Alcohol (Exemption from 
Duty) Act for exemptions for (1) trade purposes and (2) scientific 
and educational purposes. Under the former heading the figures 
were :—1902-3: 54 applications received and 8 granted, the 
quantity of proof gallons of spirits being 341. In 1903-4 the 
figures were : Applications received, 30 ; granted, 4—this number 
being in addition to the number granted in the previous year, the 
privilege not being limited to one year, but continuing year by 

ear until revoked—and the quantity of spirits, 206,452 gallons. 

he figures in reference to scientific and educational purposes 
were :—1902-3: Applications received, 65; granted, 49; quantity 
of spirits, 358 gallons, 1903-4: Applications received, 53; granted, 
27—the same provision applying as in the other case—and the 
quantity of spirits, 2272 gallons, 
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NOTES FROM GERMANY. 

(From our own Oorrespondent.) 
Busivess on the Silesian iron market con- 
ues regular and satisfactory on the whole, and 
1 tone has lost nothing of its former 
stiffness. At the Upper Silesian rolling mills, 
including the Kénigs and Laura-Hutte, the 
orders secured in the beginning of September 
amounted to over 70,000 tons, which means 
regular employment till the end of November 
next. ‘I'he fact that the rolling mills continue to 
ask long terms of delivery has induced the 
smaller dealers to come forward rather more 
freely with their orders now. 

Autumn deliveries on foreign account have 
increased. In girders a steady business is done, 
and the rail trade shows much briskness, Orders, 
gs well as specifications, come in more freely in 
the plate trade, and the sheet mills are fully 
spgaged. 
ee in the Rhenish-Westphalian iron 
industry appear to be far from encouraging, as 
most branches remain indifferently occupied. 
Pig iron is in languid demand, and stocks, con- 
sequently, have been rising. The market for 
serap iron has shown decided weakness of late, 
offers increasing as consumers hold back more 
and more. 

Semi-tinished steel, too, is a trifle flat, home 
demand having been less animated than before, 
and the business on foreign account has been 
extremely limited during the last few weeks. For 
girders and heavy section iron demand continues 
active, whereas hoops show very little life, inland 
consumption having been particularly weak. 

The orders which the heavy plate makers have 
booked of late secure fair employment for some 
time, but in sheets less is done, and the mills 
complain of the want of contracts. Also in pipes 
little life is stirring, and the wire trade is ina 
poor condition. 

According to the Cologne Gazette, deliveries of 
the Steel Convention amounted to two million 
tons during the period from March Ist to July 
31st of present year. In semi-finished steel ship- 
ments during the same period were 540,000 t., 
against 500,000 t. in the year before. In manu- 
factured iron deliveries were 580,000 t., against 
500,000 t. last year. 

The rolling mills of the Siegerland have to 
battle with many difficulties in consequence of 
the keen competition among the different works, 
and some mills are reported to work with a 


tin 
the genera 


oss. 

There is talk of inquiries for 18,000 t. spiegel- 
eisen for America having come in on the German 
iron market lately. In case the contract could 
be secured, the execution of the order would 
begin at once, and the works would be oecupied 
for many months to come. 

Satisfactory accounts are given of the trade in 
coal and coke on the Silesian market. Deliveries 
during the last two weeks in August have been, 
on an average, 6666 wagons per day, which is 
equal to an increase of 770 wagons when com- 
pared with the first two “one in August. 
During the, same period last year, however, 
deliveries were about 200 wagons more per day, 
and the coal trade generally would have to rise 
strongly in the last quarter of present year to 
bring figures at the end of the year to what they 
were at the end of 1903. Coke is being bought 
freely. 

Not much ot importance can be related of the 
coal trade in Rheinland-Westphalia, as the un- 
favourable position formerly reported is still pre- 
vailing. The Coal Convention has stored 200,000 t. 
coal at the Rhine ports, and rumours are afloat 
of a contemplated reduction in prices, in conse- 
quence of English competition and unfavourable 
demand. The working hours have been further 
reduced at several pits. 

The position of the Austro-Hungarian iron 

business, though not exactly dull, has yet been 
quiet and somewhat weak in many departments, 
as the demand for finished iron has generally 
been decreasing. Only in wire nails has the 
inquiry been improving, and prices are very 
firm. 
The Hungarian Country Union of Mining and 
Iron Industry is repor to contemplate 
measures that would limit, if not altogether 
stop, the export of Hungarian iron ore. The 
said Union has been making investigations, 
according to which the Hungarian iron ore layers 
contain about 1000 million q. ore. Of this 
quantity, 15 to 16 million q. are annually 
delivered, so that in about sixty years the whole 
would be consumed, even if demand remained as 
it is now, which is hardly probable. About one- 
third of the ore produced is being exported to 
Austria and to Germany, and this export means 
to Hungary, according to the calculation of the 
Union before mentioned, through loss of wages 
and waste of national power of work, a loss of 
eight to ten million crowns annually. Whether 
areduction in export could be effected by altera- 
tions in tariffs, &c., remains to be seen. A 
prohibition of export and the raising of a duty on 
oreign deliveries could not, however, be easily 
effected, as the consent of Austria would have to 
be obtained first, 

The business in coal and coke on the Austro- 
Hungarian market is pretty lively, demand re- 
maining regular and prices fairly stiff. 

\n improvement, though a slight one, can at 
last be reported from the Belgian iron market. 

Producers decline to accept orders for forward 
delivery at present quotations. For merchant 
bars in iron and steel numerous contracts have 
been coming in, and the German-Belgian Girder 
Convention has enabled manufacturers to secure 
sole good orders at current rates, 

Coal is in quiet demand in Belgium, 

-\ discord is again reported between the rolling 
mills and the pits with regard to prices, both 
parties refusing to grant concessions, The dul- 
ness in the glass industry is keenly felt on the 
Belgian coal market. 

From the French iron industry good accounts 
are given as regards employment, only in the 
Centre activity has been decreasing. 

The situation of the French coal trade remains 
unfavourable, all sorts of coal meeting with poor 
demand, In the Centre deliveries during the 
first six months of present year were 1,735,000 t., 
sealant 1,780,000 t. in the first six months in 
UUo, 





French general import during the first eight 
months of present year was worth 2,995,380,000F., 
against 3,159,846,000f. in the same period the 
year before. Value of export was 2,851,619,000f., 
against 2,765,976,000f. in 1903. 








THE PATENT JOURNAL. 


Condensed from ‘‘ The Illustrated Oficial Jowrnal 
of Patents.” 


Application for Letters Patent. 


427 When inventions have been “ communicated ” the 
name and address of the communicating party are 
printed in italics. 

8th September, 1904. 


19,392. Fotpinc Hammock Stanp, G. 
Walthamstow, Essex. 

19,3938. DeTacHaBLe Rim, E. C. Defilippi, London. 

19,894. ORE- ROASTING FURNACES, W. . Fyfe, 
London. 

19,395. KNEADING Macuing, J. P. Klein, London. 

19,396. Wixpinc and CurTtinc Woot, C. Butler, 
London. 


F, Allen, 


19,397. ImproveD Mincinc Device, R. H. Francis, 
London. 
19,398. IMPROVEMENTS in PostcaRps, M. A. Daven- 


port, London. 

19,299 Dritiinc Macuines, G. Harrison, London.— 
(C. De L. Rice, United States.) 

19,400. Improvep Firg-gscarg, F. 8. Oliver, Kings- 
ton-on-Thames, 

19,401. Grippinc Ropes and 
Mandrey, London. 

19,402. SHANK StirrEneRs, H. F. Crawford and F. A. 
Hoyt, London. 

19,403. LuBricaTiInc Apparatus, Vickers, Sons and 
Maxim, Limited, and L. Silverman, London. 

19,404. Prorectinc Pygumatic Tirgs, H. P. Jump, 
London. 

19,405. Moron Launcues, Saunders Patent Launch 
Building Syndicate, Limited, and 8. E. Saunders, 

mdon. 

19,406. Sarety Wincu, The Improved Electric Glow 
Lamp Company, Limited, a N. De M. Watsham, 
London. 

19,407. Tuszs for CoLours, A, J. Boult.—(P. Pfeifer, 
Germany.) 

19,408. Lamps for Motor Cars, H. Lucas. London. 

19,409. IMPROVEMENTS in CALCULATING MacHINgs, W. 
Schooling, London. 

19,410, Dumpine Cars, H. A. Peiler, London. 

19,411. DIALKYLATED Barsituric Acips, A. Zimmer- 
mann, London.—(The Chemische Fabrik aus Acticn 
(corm. EB. Schering), Germany.) 

19,412. Pneumatic Trees, X. Kirstaetter, London. 

19,413. CONTROLLING EXPRESSION in KgyBOARD 
Musica INstRuMENTs, O. F. Westrup and Rush- 
worth and Dreaper, Liverpool. 

19,414. Gor CLuss, W. B. Bell, Liverpool. 

19,415. Gas Encings, T. W. F. Cherry, London. 

19,416. ConpENsER SystsM, L. R. Alberger, London. 

19,417. TaBpuLaTisG ATTACHMENT for LINOTYPE 
Macatnysgs, E. T. Waters, London. 

19,418. Drawine Pixs, O. Lindstedt, London. 

19,419. Removine Static Evxcrriciry from Paper, 
W. H. Chapman, London, 

19,420. UMBRELLA Frames, P. Serge-Kisslow, London. 

19,421. Sarrt-currs, C. B. Kirchner, London. 

19,422. ReGuLATING Mecuanism for Arc Lamps, H. J. 
Hadden, London. —(Al/gemeine Beleuchtungs and 
Heizindustrie Act.-Ges., Germany.) 


CLotuges Lings, J, 


9th September, 1904. 
19,423. InsuLATION of TuBEs, T. Taylor, Witton, neir 


Birmingham. 

19,424. Prize Carp Ho.pvsr, J. T. Burnett, Nelson, 
Lancs. 

19,425. Secr-cLosinc Gates, A. Murray and J. Miller, 


Glasgow. 

19,426. Toast Rack, T. R. Lee, Liverpool, 

19,427. PHotograpHic Cameras, J. B. Brooks, Bir- 
mingham. 

19,428. INTERNAL ComBUSTION Enoinzs, A R. Bellamy, 

anchester. 

19,429. Or. Lamps, C. Batc, Manchester. 

19,430. Rinos for Spinninc Macuines, T. A. Boyd and 
J. and T. Boyd, Limited, Glasgow. 

19,431. MEASURING FLUID PressuRgs, A. 8. Younger, 
Glasgow. 

19,432. Scarr Prvs, A. D. Hamilton, Glasgow. 

19,433. Ming Cacgs, T. Moody and J. Clegg, Halifax. 








19,434. Beaminc Warps for Usein Weavine, A. Seelcy, | 


Manchester. 

19,435. Secr-actinc Mugs, W. Taylor, Huddersfield. 

19,436. Mgansfor CoupLinc Stream Pirss, J. Charles- 
worth, Huddersfield. 

19,437. PREVENTING PUNCTURES in PNEUMATIC TIREs, 
T. Caudwell, Sheffield. 

19,438. Seats for WATER-cLOsETs, J. W. Leadley, 
Halifax. 

19,439. WaTER-cLoseT Seats, T. Holcroft and Sons, 
Limited, and A. H. Mould, Wolverhampton. 

19,440. Etecrric Swircusgs, W. H. Isherwood, Leeds. 

19,441. SmaLL Groovep PULLEY WuHeEE Ls, W. Meakin, 
London. 

19,442. Evaporatine So.utioss, J. Hargreaves, Farn- 
worth-in- Widnes. 

19,443. Lirr Vatves, W. N. Dack, J. Fielding, and J. 
Rogerson, Patricroft, Lancs. 

19,444. Fitter Beps, M. J. Adams, Stocksfield-on- 

'yne. 

19,445. AvToMATIC SgL¥F-cLosine Latcu, R. A. English, 
Stroud. 

19,446. Lamps, E. Tyrrell, Banbury. 

19,447. AuToMATIC RE-SHUTTLING AppaARaATUs, G. P. 
Holden and J. W. Bury, Manchester. 

19,448. PropucING OxyGEN from ATMOSPHERIC AIR, J. 
R. Craig, jun., R. Brown, and J. R. Craig, Glasgow. 

19,449. Steam Hamers, J. M. Ross, London. 

19,450. Non-prip Cup and Saucer, J. C. Weir, Glasgow. 

19,451. PLANING Macuines, W. Ehrhard, London. 

19,452. ConVERTIBLE BepstgaD, A. Seidel, London. 

19,453. ConTROLLER for Stee: WirkE Hawsers, J. Car- 
penter, South Hayling, Hampshire. 

19,454. Door Hotpsr, J. Ward and R. Watt, Glasgow. 

19,455. Bep-cLorags Ciamp, A. Grandjean, United 
States. 

19,456. InpicaTor for REapiInG the LanacuaGE of Post- 
AGE Stamps, P. Sherrin, Ingatestone, Essex. 

19,457. Covers for Foorsais, B. Zsigmondy and 8. 
Konig, London. 

19,458. Lusricator for Yarns, P. Lehman, London. 

19,459. Woven Fasric, F. Rushworth, Londun. 

19,460. Grain SamMpe.er, J. Beare, London. 

19,461. Rotter Brarinos, A. G. Brookes.—(J. A. 
Perkins, United States.) 

19,462. CycLe Rest, G. F. Phillips, London. 

19,463. Puppine Basins, H. M. Bennett, London. 

19,464. BriqueTrinc FriaBLe Orgs, C. Reinke, Lon- 
don. 

19,465. Crossings of Tramway Rais, B, 
Louden, 

19,466. Bicyctes, M. Hiirtel, London. 

— Fiurp or Liquip Spray, G. J. Stevens, Lon- 

on. 

19,468. Emprocation, G. E. Horsfield, London. 

19,469. Krrcnen Ranoass, A. R. Hubbard and R. Flay 
London. 

19,470. Borers for KrrcHen Ranogs, A. R. Hubbard 
and R. Flay, London. 

19,471. Lasts for Boots, A. Cox and F. G. Brown, 
Nottingham. 

19,472. Rutz Borpers for PrintiIna Porposss, J. D. 
Cook, London. 

19,473, ComBINATION GARMENTS, J. Buser and 8. Keiser, 
London. 

19,474. Manuracture of INpoxyL, O. Imray.—(7The 
Basle Chemical Works, Switzerland ) 





Kombst, 





19,475. Evgctric Cranes, O. Imray. — (Siemens 
Schuckert-Werke G. m. b. H. Germany.) 

19,476. Watgk-TuBE Borzer, O. Imray.—(7he Stirling 
Company, United States.) 

19,477. Emercency Governors, The Warwick Ma- 
chinery Company, Ltd.—(The General Electrje Com- 
pany, United States.) 

19.478, Reautators for E._ectric Circuits, The British 
Thomson-Houston Company, Ltd.—(The General 
Electric Company, United States.) 

19,479. ELtectric Meters, The British Thomson- 
Houston Company, Ltd.—(7ke General Electrie Com- 
pany, United States.) 

19,480. Nur Lockine Device, A. D. Salisbury, London. 

19,481. Cycugs, A. J. Riley, London. 

19,482. Auromatic Brock Sicnau, G. P. Pinnigan, 
London. 

19,483. WHxkEL ror Venicies, W. Youlten, London. 

19,484. Supp.yinc Furr to Lames, A. J. Pursall, 
Birmingham. 

19,485. Tox Curr, H. 8. Yoxall and W. J. Thornycroft, 
Birmingham. 

19,486. Dust Preventinc MecuanisM, A, W. and W. A. 
Turner, Birmingham. 

19,487. Brake Apparatus, J. Stayton, London. 

19,488. REGENERATING LUBRICATING O1Ls, W. E. Lake. 
HG. Battista Bibolini and Carlo Baulino, Italy.) 

19,489. Covers for Manuo.ts, H. Wilhelm, London. 

19,490. Jacquarp Carns, O. Zerkowitz, London. 

19,491. GARMENTS, M. Lindner, London. 

19,492. SPEED INDICATING AppPpaRaTus, L. Nissim, 
London. 

19,493. Apparatus for Prorecrion against Fire, B. A. 
Stevens, Liverpool. 

19,494. WaTerRrRoor Devicss, J. Coventry, Liverpool. 

ig = Skrppine and Sipe-suip, H. Ford, 

Ve! . 

19,496. Device for ExcLupine Dravauts, A. C. Greene, 
Liverpool. 

19,497. SEPARATING WATER-BORNE PaRTICLES, J. M. 
Turnbull, London. 
19,498. INCANDESCENT 

London. 

19,499. Friction Gear, F. G. Hampson and L. E. 
Granichstiidten, London. 

19,500. Execrric Meters, A. Wright, London. 

19,501. Sprinc-ctip Houpers, G. Evans, London. 
19,502, ExLecrrotytic MeTers for ALTERNATING 
Currents, A. Wright and H. F. Reason, London. 
19,503. ApsustTinc the Lamps of Motor V&gHIcLes, 
Société Automobiles Charron Girardot and Voigt, 

London. 

19,504. Friction CiurcHes, Société 
Charron Girardot and Voigt, London. 

19,505. CONNECTING SCREW PROPELLERS to SHarts, W. 
E. Geyer, London. 


R 


Gas LicutTine, 8. Biheller, 


Automobiles 


10th September, 1904. 


19,506. Watt Sockets and Switcues for Evrcrric 
Circuits, G. E. Fletcher, Manchester. 

19,507. Basket ATTACHMENT for Motor Cars, R. R. 
McClure, Manchester. 

19,508. TuRRET CLock Macuingry, F. 8. and J. H. 
Smith, Derby. 

19,509. Cornets, W. G. Porter, Tamworth. 

19,510. Mountines for SrgamsHips’ STERN FRames, T. 
8. Forster, Sunderland. 

19,511. PHotoGRaPHic CamMERAS, W. Tylar, Birming- 


ham. 

19,512. Pan for Breap, Xc., J. W. Cooper, Stoke-on- 
Trent. 

19,518. Framine of CycLe Sappxes, J. B. Brooks and 
J. Holt, Birmingham. 

19,514. Stampina Desicns on Metau, J. W. Potter, 
Halifax. 

19,515. VENTILATING Fittincs for HeEwtmets, J. E. 
Harrison, Birmingham. 

19,516. Couptinc AtTacuments for Cycigs, T. 8. 
Smith, Birmingham. 

19,517. Hanp-rrons for SmoorHinc, W. Cross and 
Son, Limited, and J. Kirby, Birmingham. 

19,518. Stanps for SmooTsinc [rons, W. Cross and 
Son, Limited, and J. Kirby, Birmingham. 

19,519. SpkEp InpicaTors, K. H. Morgan and L. E. 
Walker, Manchester. 

19,520. Tosacco Pirss, J. D. Walton, Glasgow. 

19,521. TRousER STRETCHERS, G. N. Wilson, Glasgow. 

19,522. Utiisation of ComBusTIBLE GasgEs, C. J. 
Hall and F. J. Anson, Leeds. 

19,523. Evg-cuassgs, G. E. Druiff, London. 

19,524. Mecuanicat Decorticator, W. C. B. Smith, 
London. 

Evectro-motors, A. Baumann, London. 

3. Non-SLIPPING FRoc Pap, H. Wilkinson, Leeds. 

Mecuanisms for Musicat Apparatus, R. W. 
Pain, London. 

19,528. Bond Iron or Trg for WALts, J. Peters and A. 
Riley, Manchester. 

19,529. InrcaTep Trres for Cycixs, J. 
Coventry. 

19,530. Apparatus for Fumicatine, H. C. Ivinson, 


A. Dixo>, 


Se. 

19,531. Device for INCANDESCENT Gas BuRNERS, W. 
Mundler, Birmingham. 

19,532. Cap and Rinc Spinninc Macuryes, 8. Sharp, 
Bolton. 

19,533. Hinces, K. J. Craig, Glasgow. 

19,534, CoLLAPsIBLE Crates, W. Moreland, Liverpool. 

19,535. Macuings for Mintno Coat, A. and T. Robert- 
son, Keighley. 

19,586. Leap Pgnciis, R. G. H. Caie, Liverpool. 

19,537. LuBricators, J. A. Morris and W. H. Bunch, 
Manchester. 

19,538. IroniNG Macuings, C. L. Braithwaite and E. 
O’Brien, Manchester. 

19,539. Suipg Ruves, A. L. Bell, Manchester. 

19,540. Compingep Rat and Roap Exgctric TRAMWAY 
System, J. and T. O. Dixon, Southampton. 

19,541. INLAND Waterway NAvicaTion, J. and T. O. 
Dixon, Southampton. 

19,542. SPEED-REGULATING GEaR for Motor Cars, W. 
Scott, Glasgow. 

19,543. WeLDLEss RarLway AXLE GuaRD, H. A. Davies, 
Bradley, near Bilston. 

19,544. Musica Instruments, F. Pollard, Douglas. 

19,545. Apparatus for Securtno SasHEs of WINDOW 
Frames, J. H. Blakey, Leeds. 

19,546. Eaa Cups, A. McGill and J. L. Carty, Gl:sgow. 

19,547. SeLF-apsusTING Hote Pua, J. G. Sanderson, 
Wakefield. 

19,548. Dumps Jocxgy, E. Cordery, London. 

19,549. Postcarps, J. H. Wilson, London. 

19,550. Toot Hoxper, F. Miiller, London. 

19,551. WasHine Macaings, E. Irmer, London. 

19 552. Firg-poos, E. A. J. Hooper, Birmingham. 

15,553. Apparatus for LirtiInGc FurNituRg, G. Cole- 
man, Manchester. 

19,554. Cross Winpinc Macaings, J. J. Stott, Man- 
chester. 

19,555. ORE-CONCENTRATING AppaRATUs, J. F, C. Abel- 
spies, London. 

19 556. Curtain Poss, J. Cowper, London. 

19,557. Ick Sarges, W. Berger, London. 

19,558. Pneumatic Fgepinc Deyice for Printini 
Macuings, G. Kleim and O. Ungerer, london. 

10,550. ACETYLENE LANTERNS, G. B. Stump, London. 

19,560. VinicLe Brakes, F. Nusch.—(L. Buligavd, 
France.) 

19,561. TROLLEYs for EL-ectric Tramways, J. Honnette 
and H. Gebhardi, London. 

19,562. Foitpina Pocket Coms, C. Staub-Schaerer, 


ndon. 

19,563. SHozs with RemovaBLe Sores, F. Nusch.— 
(G. Roy, France.) 

19,564. Looms for Weavine, H. Schwarzenbach and 
G. Lier, London. 

19,565. FrepInc ARRANGEMENT for 
Separators, 8. C. Hauberg, London. 

19,566. PRESERVING OrGcaANIC Susstancss, L. Héritte, 
London. 

19,567. Oru Lamps, R. J. Redding, London. 

19,568. Propuction of ACETYLENE Derivatives, H. 
K. Tompkins, Glasgow. 
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19,569. SHow Caszs, F. W. Amsden, London. 

19,570. Caanaina Devick for PHotocRarsic PLATES, 
P. von Garainow-Trauttenberg and M. L. Fabian, 
London. 

19,571. Manuracrore of Leap Psrroxive, A. G. 
Bloxam.—(Société Anonyme d’ Etudes Electro-Chimig wes, 
Switzerland.) cs, 

19,572. ConrroLiine Circuit Bagakers, The British 
Thomson-Houston Company, Limited.—({7he General 
Electric Company, United States.) 

19,573. Train ConTRot Systems, The British Thomson- 
Houston Company, Limited.—(The General Electric 
Company, United States.) 

19,574. Motor CoxTRou Systems, The British Thomson- 
Houston Company, Limited.—(7he General Blectric 
Company, United States.) 

19,575. Fry-Trap, W. C. Hebden, London. 

19,576. Construction of Suips’ Propz.iers, L. A 
Wharrard, Birmingham. 

19,577. Firrincs for Wixpows, W. L. Hamilton, 
Glasgow. 

19,578. Ruwninc Gear for Roap Veuicies, A. F. 
Madden, London. 

19,579. Runninc Gear for Roap Veuicres, A. F. 
Madden, London. 

19,580. Erectric Merzrs, T. Duncan, London. 

19,581. Bocrs Frames, H. Schuler, London. 

19,582. Forcinc Presses, B. Gerdau, London. 

19,583. VarnisHes, J. V. Pugh and Rudge-Whit worth, 
Limited, London. 

19,584. Frac Casss, G. I. Herrick, London. 

19,585. Compassss, G. I. Herrick, London. 

19,586. Motor Roap Veuw Les, G. Green 
Miller, London. 

19,587. Manuracrore of Spirit, R. Hunt, Liverpool. 

19,588. Mgasurinc Compasses, A. Jupitz, Liverpool. 

19,589. LinotyPe Macuinegs, J. Mayerand C, Albrecht, 
London. 

19,590. Conpuit for Etxcrric Conpuctors, M. M. 
McHardy, London. 

19,591. Mupauarps, W. Daiber, London. 

19,592, Reservork ATTACuM«NTS for Pgns, 
Chubb and A. Young, London. 

19,593. Locks, M. G. Wood, London. 

19,594. Water Taps, W. H. Hooper, London. 

19,595. Water Heaters, A. J. Boult, London. 
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19,596. Manuracturs of Harness Bits, A. Dewsbury, 
Birmingham. 

19,597. AppiTIONs to Harness Bits, A. Dewsbury, 
Birmingham. 

19.598. Harness Bits, A. Dewsbury, Birmingham. 

19,599. Compinc Macuing, R. Meyer and J. Perrin, 
Manchester. 

19,600. Fotpinc Bepstxaps, J. W. Petavel, London. 

19,601. JacqUARD MecuanisM, A. G. Cowell, Kidder- 
minster. 

19,602. CARBURETTER WARMER for Motor CyCLEs, 
O. D. B. Payne, Walmer, Kent. 

19,603. Hus Brake for Cycugs, C. A. Hyde, Birming- 


ham. 

19,604. MeTaLLic Hanpuss for Corrgs Ports, A. W. Hill, 
Birmingham. 

19,605. Couptincs for RatLway Trocks, T. Wilks, 
Birmingham. 

19,606. Makino Sucpuates, H. Iles and H. J. Robin- 
son, King’s Heath, Worcestershire. 

19,607. Dress GuaRD Curs, A. Bevan, W. Perry, and 

A. B. Wood, Birmingham. 

19,608. TRANSMITTING MorTivE Power, G. H. Robinson, 
Coventry. 

19,609. VARIABLE SPEED Gear, A. G. Seaman, Kings- 
ton, Surrey. 

19,610. Mrrgrinc Macuing, M. Schiitz and G. Kilgus, 
Baden, Germany. 

19,611. Apparatus for ELectric Motors, J. Klinken- 
berg, Glasgow. 

19,612. Terminat for ELgectrricaL CoNnDUCcTORSs, 
Duncan, London. 

19,613. FasTENIncs for Winpows, W. H. L. Taylor, 
Liverpool. 

19,614. Brake Mercuanism for Roap VEHICLES, The 
Hitchon Gear and Automobile Company, Limited, 
and J. Weller, Accrington. 

19,615. Spracs for Motor Cars, H. W. Cole, Bristol. 

19,616 AvuTomMaTic Roap Sweeper, J. T. Whittome, 
Tavistock, Devon. 

19,617. Arn TuBEs for CycL— WHEELS, T. W. Haswell, 
Hartlepool. 

19,618. PappLe WHeE-s for Fisuinc Boats, J. and W. 
Smith, Leith, N.B. 

19,619. MaANuFacTuBE of Do.ts, D. M. O’ Moore, Dublin, 
Ireland. 

19,620. MxgcHanisM for Hanp Pressgs, F, and A. 
Sweeney, Birmingham. 

19,621. Soap Saver, H. Egg, London. 

19,622, ATTACHMENT for SELF-BINDING REaPERs, F, W. 
Maynard, Stockton-on-Tees. 

19,623. ApsvsTABLE Seat for Scnoois, W. G. Hill, 
Guildford, Surrey. 

19,624. Ark Gun Taregts, N. Hall, Birmingham. 

19,625. Mgans for GeNBRATING Hzat, J. Noad and F. 
H. A. Bell, London. 

19,626. Covers for CuLINARY UTENSILS, A. H. Cowan, 


London. 
Foop Beveracge,G P. Sargent, New Barnet, 
Herts. 

19,628. Swinc Doors, A. Paillet, London. 

19,629. Macuineg for CuTTine Siicgs of Mgat, F. Brandt, 
London. 

19,630. Pattern Carns, E. Schmid, London. 

19,631. Hyprav.ic Enoing, E. Cousin, London. 

19,632. Courtine Leap Capsutes for Borrtiss, 
Klepper, London. 

19,633. Courtine Irons, J. Oppenheimer, London. 

19,634. Harrpin, A. M. Hendy, London. 

19,635. CLurcH MeEcHANISM for SEL¥-PROPELLED 
VEHICLES, J. W. Aspinall, London. 

19,636. LaunpRY Macuinery, J. Clist, London. 

19,637. ReTarninc Corps at any ADJUsTED PosITION, 
R. Poore, London. 

19,688. CARRIER for ARTIFICIAL Fires used 
ANGLING, J. H. Thonger, Uxbridge, Middlesex. 

19,639. Ticker and Coin Hotper, A. J. Franks and 
J. J. Clennel, London. 

19,640. Movuruprece for Smoxine Pipes, L. Simon, 
London. 

19,641. Braces, H. W. Bennett, London. 

19,642. Boxes for GRAPHOPHONE Disc Recorps, W. F. 
Page, London. 

19,643. SpinpEs, J. C. Potter, London. 

19,644. IkontNG TaBLEs, J. Adeath, London. 

19,645. CLoTH SinGEING Macuings, A. G. Brookes. 
—(J. Edmunds, United States.) 

19,646. ELECTROLYTIC ELECTRICITY METERS, The Bastian 
Meter Company, Limited, C. O. Bastian, and C. H. 
Churchill, London. 

19,647. Coarins for Extecrric Licat Firrines, F. C. 
Smith and F. H. Davis, Birmingham. 

19,648. FaRRULE Extractor, J. J. Brown, Plumstead, 


A. 





H. 


for 


Kent. 

19,649. Game of SxiLt for Inpoors, F. H. George, 
London. 

19,650. HEATING 
London. 

19,651. Exgcrric Raitways and Tramways, J. Clarke, 
London. 

19,652. Exve.orss, H. Mowlem, London. 

19,653. ExTractinac Gop from Suimes, O. W. Ellis 
and F, 8. Highton, London. 

19,654. Fixep F.Loatine Structure, W. E. Murray, 
London. 

19,655. Hoss or Prez Courtine, H. Duffin, London. 

19,656. Gas Srovss, J. J. Strain, London. 

19,657. Winpow Lock, A. Parker, Dannevirke, New 
Zealand. 

19,658. HANDLE-BARS of Cycies, W. Gray, Auckland, 
New Zealand. 

19,659. ComBINATION BicycLE TooL, W. Gray, Auck 
land, New Zealand. 

19,660. ManuracturE of Dyzs, G. W. Johnson. 
(Kalle and Co., Germany.) 


IRONING Macuings, R. Hignett, 
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19,661. WaTserine Cans, C. Woodburn, London. 

19,662. Stanp for the usE of TarLors, M. and B. Wort- 
man, London. 

19,663. Feepinc-BoTTLE Screw Sroprer, T. L. J. 
Howell, London. 

19,664. Not-Lock, J. McComb, London. 

19,665. TRaNnsMITTERs for ELEcTRIC FirE ALaRms, H. 
Siawthorn, London. 

19,665. CoupLtne for Prezs, The United Engineering 
Company, Limited, and J. McRae, London. 

19,667. ComBinepD Jer and Spray Nozzug, The United 
ie Company, Limited, and J. McRae, 

naou. 

19,668. PReveNTING the Formation of Dust on Roaps, 
O. Imray.—(M. Becke, Germany.) 

19,659. StTopp«R for VaporiseRs, K. Paxton, London. 

19,670. SaLoon Macazing Ries, F. Linner, London. 

19,671. Pavement Licuts, W. L. Caldwell, London. 
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19,672. Cask for Hotpine Secrions of Pian Paper, 
J. H. Whitehead, London. 

19,673. Device for Removine Dust, W. C. Morison, 
Wolverhampton. 

19,674. Divine Apparatus, A. J. Liversedge, London. 

19,675. Wrap Reec for Measurinc Corron YARNS, 
A. Mosley, Nottingham. 

19,676. Procsss for Pxxservinc Fixsh Magar, R. Bell, 
London. 

19,677. INcanpEscENT Gas LicHTING FixtuREs, J. 
Hutchinson, Birmingham. 

19,678. Grip” for Winpow CiEaNING, D. Gordon, 
Glasgow. 

19,679. Steam Traps, H. Cuurteen, London. 

19,680. ToastiInc Apparatus for BREaD, C. E. Willis, 
Southampton. 

19,681. Automatic SPRINKLERS, R. J. Wilkinson, 
Manchester. 

19,682. HeRMETICAL SgaLinc of Wrappers, H. B. 
Appleby, Manchester. 

19,683. PLantinc Macuines, W. C. Mitchell, Manches- 
ter. 

19,684. Macurinery for Maxine BuiLpine Biocks, G. 
P. Campbell, Liverpool. 

19,685. TroLugy Potes of Exrcrric Tramcars, J 
Schofield, Manchester. 

19,636. Srgamer for CoLtnary Porposgs, T. H. Rush- 
ton and J. C. Store, Hull. 

19,687. LuBricators, W. Fletcher and W. Butterworth, 
Manchester. 

19,688. Carriacr Lamps, A. E. Purrott, London. 

19,689. BLInD-strTca Sewinc Macuiygs, D. Flanagan, 
Manchester. 

19,690. Lockrast Jornts, T. A. Woolldridge and E. A. 
Ward, Birmingham. 

19,691. GoaRD ARRANGEMENT for RoLuers of BAKERS’ 
Brakes, J. Wilson, D. Wilton, and C. Gillespie, 
Glasgow. 

19,692. Sutrt3, T. McCaw and J. Doherty, Glasgow. 

19,693. Ustockinc Doors of Raitway Carriaces, W. 
Auld, Glasgow. 

19,694. Cors Porsss, T. Morton, Birmingham. 

19,695. PoRiryinc PETROLEUM Ou:s, C. W. Martin and 
E. W. Wynne, Liverpool. 

19,696. TaeRMomEtTsERS, T. H. Wurmband R. Baumann, 
St. Louis, United States. 

19,697. Tusgs for Carryinc Fiowsers, W. Wells, 
Redhill, Surrey. 

19,698. RecorpING Nest, C. Parsons, A. and T. H. 
Brown, Thatcham, Berks. 

19,699. SHEDs and CovgeREp Statctorss, G. B. Smith, 
jun., London. 

19,700. SuppLyinc Fresu Ark to Lunes, H. Smith, 
Egremont, Cumberland. 

19,701. STERILISING AIR, A. Lovell, Kingswood, near 
Bristol. 

19,702. AB3OLUTELY StTRETCHLES3 Bet, 8. Bakes, 
Bradford. 

19,703. Rosser TcBiNG, E. L. Warren, Liverpool. 

19,704. Firyinc Macuings, F. Hall, London. 

19,705. Cases for Rattway Tickets, S. M. 8S, Turner, 
London. 

9,706. Tent-cLosinc Dzvice, W. H. Wedderburn, 


London. 

19,707. Wirz Mattresses for Bepstgaps, W. H. Wale, 

mdon. 

19,708. ExpaNpiIne and Contractine Busu, A. Speight, 
Coventry. 

19,709. RecutaTinc Water Svuppty, T. Clarkson, 
London. 

19,710. Umpretta TasLe, W. J. Titley, Bath, 
Somerset. 

19,711. Pripg-vises, C. L. Perry.—{J. H. 
Co., United States.) 

19,712. Hor Pirate or Dish Cover, J. 


Cc. 


Williams and 
W, Foreman, 


mdon. 
19,713. Hoping Winpow SasHEs, H. Boyce, 
mdon. 
19,714. VeHIcLe Trucks, R. H. Simpson and W. Park, 
mdon. 
19,715. Puzzie, F. Dumas, London. 
19,716. CoIN-FREED Apparatus, E. March, London. 
19,717. Mepicarep [nwacers, A. F. Collins, London. 
19,718. Seep PLantinc Macuings, P. R. J. Willis.— 
(W. M. Gibbs, United States ) 
19,719. SepaRaTine Dost from Arr, J. Barron and 8. 
K. Green, London. 
19,720. Fornaces and MegcuanicaL Sroxers, J. R. 
Fortune, London. 
19,721. INTRODUCING SuIpiInG P LateEs into Ovens, A. 
R. Hubbard and R. Flay, London. 
19,722. Fotptne Kex., S. C. Swan, Colchester. 
19,723. FASTENER for CasEments, N. Loring, London, 
19,724: Rotter Buinp3, R. E. Wageley, London. 
19,725. CALCULATING Macuings, P. M. Justice.—(Thé 
ike Adding Machine Company, United States ) 
19,725. Lrprary Saetves, N. B. Parsons, W. H. 
Winslow, and J. L. Kail, London. 
19,727. Friction Ciutcaes, H. J. Haddan.—{N. 8. 
McNab and L, Benson, Victoria ) 
19,728. MecHANIsM for TrRansMission of Eneroy, L. 
Buck, London. 
19,729, Reapers and Binpgrs, M. J. Tehan, London. 
19,739. Propucine Orricat ILitusions, M. C. Hopkins, 
London. 
19,781. = Inpicators, M. Tuch.—(B. F. Scofield, 
Germany. 
19,732. RupBEeRr Tires, W. H. Carmont, London. 
19,733. ScREwW-FITTED CoL_LaR Sranp, W. Delf, 
London. 
19,734. Naris for Securinc the Suoxgs of Horsgs, A. 
W. Knight, London 
19,735. Drepsine Apparatus, B. Koch, London. 
19,736. Tacktnc Macuinas, E. Nolle, London. 
19,737. ImprEGNaTion of Woop, A. J. Boult.—(Hiilsbery 
and Co ° (ermany.) 
10,738. Drivinc_Cuain Covers, Dover, Limited, and 
H. W. Dover, London. 
10,739. VARIABLE SpegD GEARING, A. Kenrick, jun., 
London. 
19,740. Prgumatic Tirgs, 8S. B. Brereton, Loudon. 
19,741. Stanps fur Sipg Drums, VU. Hawkes, London. 
19,742. Stampinc of Hosiery, 8S. H. Gilbert and F. 
Goode, London. 
19,743. PrResERviInG Marrons, G. B. Raffetto, London. 
19,744. Makinc Hyprocen Carsipg, H. 8. Blackmore, 
London. 
745. Powsgr Jacks, A. Schlesinger, London. 
9.746. Resttuznt Weegcs, L. Marchapd, London. 
7. Ecastic Fivum Torpings, N. 8. Douglas, 
London. 
19,748. SUPPLYING ACTERNATING ELEcTRK 
A. F. Berry, London. 
1¥,740. Distainurine ALTERNATING ELectraic CURRENT, 
A. F. Berry, London. 
7 Scarro.pino, C. E. Grittun, London. 
|. Moror-PRorge.tep Veurcizs, J. 3. 
London. 

l + S SanDeaene Devices for Suctriss, P. Macchtlin, 
ammaen. 
19,753. Axtuxes 
London. 


CuRRENT, 


vt) 


Raworth, 


4 Moron Veutcuss, L. C. Williams 





19,754. INCANDESCENT Gas Lamps, T. Steinicke, 
mn 


rpool, 

19,755. SeannER, A. W. Gillies, Liverpool. 

19,756. Water Motor, R. K. Parkerson, Liverpool. 

19,757. GrEasInc WIkE Ropss, The Cleveland Bridge 
and Engineering Company, Limited, and F. k. 
Storr, London. 

19,758. THERMOPILES, M. Wilderman and R. L. Mond, 
London. 

19,759. AutomaTic PLAYING ATTACHMENT for MusIcaL 
InstRoMENTS, G. C. Marks.—(T. P. Brown, United 
States.) 

19,760. WINDOW-CLEANING Devices, G. L. T. Dennis, 
London. 

19,761. MECHANICALLY-PROPELLED VEHICLES, J. Hopper, 


mdon. 
19,762. Points for Exvecrric Tramways, R. Ames, 
London. 
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19,763. TaLkinac Macutygs, A. G. Marquis and J. L. 
Brown, Partick, Lanark, N B. 

19,764. Movine Bars of RoLiine MILLs, A. Aitchison 
and D. Upton, London. 

19,765. Matcn Box with Winp Guarp, E. L. Enoch, 


Swansea. 

19,766. SHoz Bavsu Hopp, E, Freudewald, Barmen, 
Germany. 

19,767. Boxes, C. McCallum, London. 

19,768. FracstarF Ho.ipsr, L. Maesch, Barmen, 

ermany. 

19,769. Heaps of Srpnons for AgRaTeD Liquios, T. H. 
W. Idris, R. H. Griffith, and Idris and Uo., Limited, 
London. 

19,770. Mera Sash Framas for Winpows, J. Sanderson, 


ow. 

19,771. Brcycts Go_r CLUB ATracHMENT, R. Thornton, 
Broughty Ferry, Forfarshire. 

19,772. Worp BoiLpsr, J. H. Sutcliffe, Ripley, Yorks. 

19,773. Macaings for PiaTina Saeets, B. A. Thomas, 
Caerphilly, Glamorgan. 

19,774. MANUFACTURE of Coat Gas, W. Wilson, Kirkin- 
tilloch, N.B. 

19,775. Hanp Stamps, A. G. Manifold, Liverpool. 

19.776. ApPaRaATUs for AcruaTING RaiLway Points, G. 
Urie, London. 

19,777. Arn Compressors and Pumps, W. Anderson 
and R. MacGregor, London. 

19,778. BicycLe PEDALs, A. McGill and J. L. Carty, 


Glasgow. 

19,779. Manuracture of LeatHer, J. Owen and T. 
Threlfall, Manchester. 

19,780. LeaTHER as a Sos3TiTuTE for INDIA-RUBBER, J. 
Owen and T. Threlfall, Manchester. 

19,781. Metat JorsTs or Beams, R. H. Homan, Man- 
chester. 

19,782. Licutinc Burners, L. Dittlo and J. Magnin, 
Manchester. 

19,783. VARIABLE SPEED TRANSMISSION GaaR, E. O. 
Bacon. Surbiton, Surrey. 

19,784. Moror Cars, C. Challiner, Manchester. 

— . PORTABLE Spirit Sroves3, A. Hateley, Birming- 

am. 

19,786. MgasuRING Devicss, S. Burton, Halifax. 

19,787. PREVENTING OVERRUNNING Of Trans, T. Half- 
penny, Liverpool. 

19,788. ResILrenT TrrEs for Motor Cars, B. Marks, 
Manchester. 

19,789. Pockets of WeaRING APPAREL, E. E. Toy, 
Birmingham. 

19,790. New Butcpinc Srrucrurgs, J. C. 
Birkenhead. 

19 791. Appine Macuing, J. A. Bragg, Irthlingborough, 
Northamptonshire. 

— Protectors for Boots, C. P. Horton, Birming- 

am. 

19,793. Bett Fasteners, T., R., and J. Gill, Leeds. 

19,794. SLEEVE ATracHMéNT for CARRYING Baas, J. G. 
and J. H. Walton, Stockton-on-Tees. 

19,795. PRINTING PaPERHANGINGS, J. Grantil, Birming- 


Sellars, 


am. 
19,796. FLutine Iron, E. J. Brown and 8. R. Kent, 
Rotherham, Yorks. 
19,797. APPLIANCE for TRANSMITTING A. 
Hunnable, Ilford, Essex. 
19,798. VEHICLE WHEELS, A. Shiels, London. 
19,799. IstgRNaL ComBusTIon Enoings, L. M. J. C. 
vavasseur, London. 
19,800. Apparatus for PoLIsHING S#ogs, R. Ley, 
maon. 
19,801. New Game, G. Banks and J. Jacques and Son, 
Limited, London. 
19,802. AuromaTic FLusHinG Sypuons, E. R. Palmer, 
London. 
19,803. CaTHeTers, J. E. Arnold, London. 
——— TABLEs with Fo.p1Ne Lges, F. Bailey, 
mdon. 
19,805. Boors, J. Weaver, London. 
19,806. Maxine SHeet Meta Pips, 
London. 
19,807. Hammeriess Guns, J. B. Lichtfous and H. 
ioux, London. 
19,808. Botries, H. R. Holborow, London. 
19,809. Improved Potato Lirrer, O. Stacey, London. 
19,810. Saraty Or, Lamps, F. Davis and F. Jinks, 
Swindon. 
19,811. PROMENADE Prers or WH sRVES, A. J. Liversedge, 


POWER, 


H. Gumtow, 


on. 
19,812. SropreRinc of Borriss and Jars, J. J. Pilley, 
mdon. 
19,813. ExpLosion Enoing, J. Hartoch, London. 
19,814. Lirtine Screw Jacks, A. Schlesinger, London. 
19,815. Securine Doors of CupBoarps, L. E. Herrmann, 
London. 
19,816. ConsTRUCTING VENTILATOR GraTiInes, J. Stott, 


London. 

19,817. Cash Reoisterinc Titts, M. W. Smith, 
London. 

19,818. Daivinc Gear for Motor CrciEs, G. Regal and 
A. Wohlfarth, London. 

19,819. Bunsen Burners, C. G. Tilley, London. 

19,820. SHARP£NING GRAMOPHONE N&EDLEs, A. Smith 
and C. Tuson, Liverpool. 

19,821. Game of SKILL, W. P. Thompson.—{F. Schmidt, 
South Australia.) 

19,822. Startinc Resistances for ELectric Motors, 
M. Latour, London. 

19,823. Prorectine “Live” Rats, J. J. Hodgson, 


maon. 

19,824. Buitpinc Construction, W. Scott and A. H. 
Stent, London. 

19,825. Macyetic Inpuctors, F. W. Howorth.—(A. 
Hommel, Siitzerland.) 

19,826. Gas Fires or Stoves, J. Cash, London. 

19,827. Gas Propucers, A. Cerasoli, London. 

19,828.. Presses for Compressinc Meta Incorts, E. 
Lapgheinrich, London. 

19,829. Exvastic Fiur Torsines, J. Wilkinson, 
London. 

19,830. INveRTED INcANDEScENcE Gas Lamps, R. J. 
Spreadbury, London. 

19,831. Sion for Topacconists, O. Wiirscher, London, 

19,832. Brakes, G. E. Osmond, London. 

19,833. Arc Lamps, W. J. Davy, London. 
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19,834. Manvracture of Precious Stongs, A. H. Git- 
tings, Roseville, near Bilston, Staffs. 

19,835. Cura for Atracnine Tunes to Cycvgs, F. E. 
Baker, Coventry. 

19,836. Detacnaste Brake for Cycigs, A. J. N. Good- 
son, Leighton Buzzard, Bedfordshire. 

10,837. Outer Covertnos of Preumatic Tings, E. B. 
Hazleton, Shetticld 

14,838, OPERATING T 
Miller, Glasgow. 

10,830. AGRICULTURAL 
Kingston-on-Thames, 

19,540. Miners Savery 
near Porth 

10,541. Arranatus for Cootawo Waren by Ain, EB. F. 
and H. W. Jarvis, Stockton-on-Tees 


Evexctaie Raiwway Points, 


Iuecement, L. J. Knight, 


Laur, T. Thomas, Yuishir, 





19,842. Oprarnrne Powgr from Fugt Gasgs, E. Cross- 
ley and T. Rigby, Manchester. 

19,848. ADJUSTABLE SPANNERS and TuBg WRENCHES, 
G. Clark and T. Turner, Sheffield. 

19,844. Continuous Contact CHANGE Spgep Ggar, R. 
J. Halls, London. 

19,845. EXTINGUISHING Fink on SHrpBoarD, J. Lyall, 
Glasgow. 

19,846. Postcarp and Book Marker, D. M. Bowie, 
Glasgow. 

19,847. FuaANGING Macuings for BoILEeR P atss, T. 

lack, Glasgow. 

19,848. .ELecrric Conpvit Systems, A. G. Hyslop, 
Glasgow. 

19,849. Fan Coo.ine for Motors, R. Burns, Glasgow. 

19,850. Tap Jars, P. W. Taylor, Banbury, Warwick. 

19,851. SyPHON FLUSHING TANK and WASTE PREVENTER, 
J. W. Simmons, York. 

19,852. GeamopHong Horns, A. Walker, Glasgow. 

19,858. Metatuic Frames for Crocks, 8. Timirgs, 
Birmingham. 

19,854. HorsgsHogs, 8. Timin 

19,855. SupporTinG Socks, 
Sussex. 

19,856. Trou_eR Cups for Cycvists, F, Hursthouse, 
Manchester. 

19,857. Draivinc Gear, H. V. James, Manchester. 

19,858. INsPKCTION and REPAIRING of Fasrics, H. Lee, 
Keighley. 

19,859. Devices for Reparrrnc Warps in Looms, H. 
Lee, Keighley. 

19,860. RoLLER for Corron Gins, J. F. Bradbury, Man- 
chester. 

19,861. Macainge for Suicinc Bacon, F. T. Johns, 
Manchester. 

19,862, Matcu-sboxes, H. B. Gripper, London. 

19,863. WooLLEN SrockinGs and Socks, J. Herve, Bir- 
mingham. 

19,864. FREE-WHEEL and BRAKE ATTACHMENTS for 
Cyciss, W. Powell, Derby. 

19,865. ADJUSTABLE BLacksoarps, W. Schofield and 
C. Sims, Huddersfield. 

19,866. SHARPENING Leap Pencixs, W. Schofield and 
C. Sims, Huddersfield. 

19,867. PropgLuinc Sarps, The Wolseley Tool and 

oter Car Company, Limited, and H. Austin, 

Wolverhampton. 

19 868. ApJusTaBLE SicHt-reeD Pomps, E. Barnes, 
Handsworth, near Birmingham. 

19,869. CLgANINGc Mera Castinos, 8S. W. Wells, 
Keighley. 

19,870. Propuctne Copiss of TYPEWRITTEN CIRCULARS, 
J. A. Nichols and T. Whittingham, London. 

19,871. AUTOMATIC SPRINKLERS, F. A. Phelps, London. 

19,872. Pitre Corgs, A. A. Raymond and W. L. Ross, 
London. 

19,873. Botte Brusu, J. Hopkins, jun., London. 

19,874. Posta, Wrappers, A. Woodruff and R. Meye, 
London. 

19,875. Automatic Biock System, E. A. Richardson, 
London. 

19,876. Borrtinc Apparatus for Beer, H, Laubach, 
Germany. 

19,877. VenTILATED Boor, G. P. Patemman, London. 

19,878. Eyg-oiasses. G. E. Druiff, London. 

19,879. Fotpinc Carp Device, T. G. Edwards, 
London. 

19,880. Hat-pins, T. W. Jones, London. 

19,881. Back PLates for Stexve Links, T. W. Jones, 
London. 


, Birmingham. 
. P. Jennings, Hove, 





SELECTED AMERICAN PATENTS. 
From the United States Patent-office Oficial Gazette. 


765,935. Muttistace (CENTRIFUGAL, TURBINE, OR 
SIM{LAR Pump, F. Ray, East Orange, N.J.—Filed 
October 1st, 1903. 

Claim.—A centrifugal, turbine, or like pump, having 

a plurality of impellers, und means for opening and 


765,935 ] 


closing the suctions of the different impellers to take 
the suction on the first or subsequent impeller accord- 
ing to the discharge-pressure desired. 


765,994. Pompinc Apparatus. A C, &. Rateau, 
Paris, France.—Filed May 26th, 1903. 

Claim.—{1) Ina pumping apparatus of the character 
described, a steam turbine and its shaft, a main cen- 
trifugal pump located on and operated by the turbine 
shaft, in combination with an obturator interposed in 
the steam inlet of the turbine, and means controlled 
by the discharge from the main pump for governing 
said obturator. (2) In a pumping apparatus of the 
character described, a steam turbine and its shaft, a 
main centrifugal pump located on and driven by said 








shaft, a delivery pipe into which said pump dis- 
charges, an obturator interposed in the steam inlet, a 
flexible membrane in operative connection with said 
obturator, one face of said membrane being in 
communication with the atmosphere, and a Pitot 
tube extending from above the other face of said 
membrane into the delivery pipe from the main pump, 
and arranged to convey varying pressures in said 
delivery pipe to the membrane, whereby the govern: 
ing of the obturator is controlled by the discharge 
from the main pump. 

766,022. Pencussion Fuse, A. T. 
Sileerman, Weatmanater, Buglaad, 
7th, 1004, 

Clam. —1Tn « percussion fuse 
the fuse bedy having an undercut cavit 
of « fring pin adapted to loosely fit sald 


Dawson and L. 
Filed January 


the combination with 
at ity base, 
cavity at tte 


rear end, a rectangular protuberance on said firing pin 
formed by a plurality of longitudinal and expandeq 
slits situated at right angles to each other, a percussion 
pellet normally surrounding the point of the firing 


766,022} 


Koh] 


Gatiltitatede ahesepipg 


BKCOS 
Sse 


pin, and means whereby on shock of discharye and 
the consequent setting back of the pellet to arm the 
fuse, said rear end of the firing pin will be laterally ex. 
panded and temporarily locked in said cavity put 
will become laterally compressed again to liberate the 
firing pin on shock of impact, substantially as and 
or the purpose described. ri 


766,440. Furnace, F. M. Greene, Minneapolis, Ming, 
—Filed March 30th, 1904. ‘ 
Claim —(1) A furnace, combining a hot air chamber 

a combustion chamber, a plurality of water heating 
cylinders spaced apart, a series of drop tubes connect. 
ing and maintaining a circulation between said 
cylinders, the inclined grate bars, and a fuel passage 
extending down between the drop tubes and inclined 
grate bars. (2) In a furnace, a boiler, a heat-collecting 





\ 
cylinder located therein, a combustion chamber, a 
number of hot water cylinders having a circulating 
connection with said boiler, the drop tubes having air 
spaces between and connecting the hot water cylinders 
in a circulating series, the inclined grate bars extend. 
ing down parallel with the drop tubes at each side, 
the fuel e between the drop tubes and inclined 
bars, and the horizontal rocking grate bars filling in 
the space between the lower ends of the inclined bars. 
766,981. Locomotive Cas Seat, B. W. Anderson, 
Chicago, Il!.—Filed December 29th, 1902. 

Claim.—In a device of the character stated, « seat 
permanently hinged at one edge, and a support con- 
nected near the opposite edge of the seat, said support 
consisting of a rod having its upper end hinged to the 


underside of the scat, a collar detachably and adjust- 
ably connected with the upper part of said rod, a sleeve 
surrounding the rod and adapted to have its lower end 
resting on the floor, a collar adjustably and removably 
secured to the sleeve, and a spiral spring surrounding 
the sleeve and having its ends connected with said 
collars respective'y. 

766,991. Prorgttinac Raitway Cars spy SyncHro- 
nous E.ectric Motors. A. Churchward, New York, 
N.Y.—Filed October 11th, 1902. 

Claim.—{(1) The combination with a synchronous 
alternating current electric motor, of an exciter 
mechanically connected therewith and electrically 
connected with the field circuit thereof, a storage 
battery in shunt to said field circuit, and a switch in 
said field circuit controlled by the closing of the 
armature circuit. (2) The combination with a syn- 


[766,991 | 
































chronous alternating current electric motor, of a field 
circuit exciter driven thereby, a storage buttery co! 
nected across the terminals of said cxciter, a cvunter 
shaft geared to said motor, a loose pinion and a lo 
gear on said shaft, electro-magnetic clutches for con 
necting said pinion and gear with mid shaft 
current controller arranged to clutch first the pinier 
and then the gear, and an electric cireult closer cor 
trolled by the chewing of the motor armature cir 
and operating to close the motor fleld cireuit and th 





clutch circuit simultaneously 
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NILE IRRIGATION, 


By Sir HaNnBuRY Brown, K.C.M.G., late Inspector-General 
of Irrigation in Lower Egypt, and formerly in 
Upper Egypt. 
No, IV.* 
PROPOSALS RELATING TO THE SOUDAN, 

Tue proposals relating to the further development of 
ligypt having now been passed in review, there remain 
to be examined the proposals made in the interests of the 
Soudan. 

A perusal of the reports and appendices contained in 
the Blue-book make this one point clear—namely, that 
knowledge of the data necessary for the preparation of 
projects is the most urgent need. Throughout the report 
are scattered reminders that the data made use of are 
assumptions or guesses, at the best based on probabilities. 
Consequently it is not surprising to find Lord Cromer 
declaring, in his covering despatch, that “all that it is 
proposed to do for the moment is to spend £E24,000 a 
year on the employment of a competent staff to examine 
more closely into some of the various projects to which 
Sir William Garstin has directed attention.” All that Sir 
William professes to do in his report is to indicate the 
different projects requiring study. 

It is proposed, then, and practically decided, to form 
an irrigation service in the Soudan, subject to the control 
of the Ministry of Public Works in Egypt, the necessity 
for such control being indisputable. A great step towards 
success has been made in appointing Mr. C. E. Dupuis 
head of the new service, and in giving him Mr. P. M. 
Tottenham as his assistant, a combination of talent and 
energy which has already done much to improve the 
irrigation system of the Central Delta in Egypt. The 
only objection to this arrangement is that Egypt must 
lose their services so long as they are given to the 
Soudan. 

It has been suggested by critics of the Egyptian 
Government that the study of the Upper Nile problems 
by competent engineers, with their headquarters in the 
Soudan, might have been set on foot some years ago 
after the battle of Omdurman. Probably this was not 
done on account of the difficulty of finding the money 
and the men. But Egypt could have found £E24,000 
easily for some years past; and I imagine that it is no 
easier now than it was a few years ago for Egypt to 
spare its irrigation officers, 

It seems to me, moreover, a subject for regret that 
the men who accompanied the chiefs of the various 
expeditions to the Upper Nile, made since 1898, were 
not selected from among those who might now become 
members of the Soudan Irrigation Service, and who 
would be more useful in the preliminary operations of 
the service if they already possessed a general know- 
ledge of the country. The convenience of Egypt was 
ro doubt consulted, and those officers were taken who 
could best be spared. 

The different projects requiring study are given by 
Sir W. Garstin, in what he considers their order of 
importance, as below :— 

(1) Open barrage near Wad Medani on the Blue Nile. 

(2) Dam and storage reservoir near Rosaires on the 
Blue Nile. 

(3) River Gash irrigation. 

(4) Dam and storage reservoir near Khashm-el-Girba 
on the Atbara River. 

(5) Storage reservoirs on the Dinder and Rahad rivers. 

(6) Storage reservoirs on the Upper Atbara. 

It will, perhaps, be most convenient to examine the 
proposals, grouped with reference to the rivers affecting 
them, under the following heads :— 

(1) Blue Nile projects. 

(2) River Gash project. 

(3) River Atbara projects. 

(4) Berber to Khartoum proposals. 

It is as well to deal with the questions of the Blue 
Nile first, as determining the general irrigation policy 
that it may be best to adopt for the Soudan. In the first 
place, let us dispose of the question of the utilisation of 
Lake Tsana in Abyssinia as a storage reservoir. Mr. 
Dupuis visited and made the circuit of this lake in 
January and February, 1903. His observations show 
that Lake Tsana cannot claim to be the source of the 
Blue Nile, for, as Sir W. Garstin remarks, if Mr. Dupuis’ 
calculations are in any way accurate, “it is evident that 
this lake plays a very small part indeed in the flood dis- 
charge of the Blue Nile, and that its influence upon the 
volume of the river is extremely limited.” - This, how- 
ever, is in its favour as a possible storage reservoir, as 
control of the discharge at its outlet into the river Abai 

Blue Ni'e—would not inconveniently affect the con- 
ditions of the river within the Soudan territory. More- 
over, the knowledge that Lake Tsana has so little influence 
upon the river discharge removes the fear, once felt, that 
Abyssinia, under the influence of a Power hostile to 
Egypt, might control the outflow of the lake in such a 
manner as to seriously affect the welfare of Egypt. 

Before calculating what the possibilities of Lake Tsana 
as a storage reservoir may be, it will be as well to note 
what the natural discharges of the Blue Nile are, and 
what supplementing they require at different seasons. 
The flood discharge varies from 7000 to 12,000 cubic 
metres a second, sufficient for all land within reach. If 
the Soudan abstracts so considerable a portion of the 
flood as to affect the levels of the Nile in Egypt materially, 
this will be a matter of no consequence when all Egypt 
1s converted to perennial irrigation. If it is not so con- 
verted, then Egypt must meet the situation by making 
barrages to produce artificially the levels required, as the 
volume of the flood will be always more than sufficient. 
In high floods the reduction of the flood levels will be a 
telief. to Egypt. So we may conclude that the flood 
supply is equal to all requirements, since a discharge 
of 2000 cubic metres a second would fill one million acres 


of basin in thirty days; though what the possible basin 
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area may become is one of those things which is not yet 
determined. ; 

In winter the Blue Nile discharge shrinks to from 400 
to 200 cubic meires a second, or, in other words, to from 
35 to 17 million cubic metres a day, sufficient for a 
million acres, if we use the minimum discharge as deter- 
mining the area, or for a million and a-half acres, if we 
use the mean discharge. 

In summer the Blue Nile discharge at Khartoum may 
be anything between 200 cubic metres a second and 
nothing. In 1903 it fell to nothing. So that, without 
storage of water, summer crops cannot be grown by 
irrigation from the Blue Nile. And so we come to the 
question of water storage, and to the consideration of the 
advantages offered by Lake Tsana as a reservoir. 

Mr. Dupuis gives the area of Lake Tsana itself as 3000 
square kilometres, and of its catchment, exclusive of the 
lake area, as 14,000 Square kilometres. The rainfall he 
assumes to be one metre per annum, falling almost wholly 
in the four months June, July, August and September. 
The proportion of the rainfall that reaches the lake he 
takes as 25 per cent. The outflow from the lake is 
calculated to be 8,000,000 cubic metres a day as a mean 
for the year. 

Calculating in the same-way as in the case of the 
White Nile lakes, we have the following — 

Rainfall — 


Catchment area, exclu- 


square metres, cubic metres. 








sive of lake area 14,000,000,000 x 1 » = = 3,500,000,000 
Lake area 3,000,000,000 x 1 = 3,000,000,000 
Totes Fem TORE oe nck - ie 8 ces. are 6,500,000,000 

Outflow ... ... .. ... ... 8,000,000 365 "” = 2'920/000,000 
Balance, quantity evaporated ... wie eee eee ~~ 8,580,000,000 
Mr. Dupuis applies a check to these figures by making 


the calculation with independent data, and obtains the 
following figures, which are practically the same :— 


cubic metres. 


Quantity entering lake ... 6,572,000,000 
Quantity discharged 2,924,000,000 
Quantity evaporated ... 3,641,000,000 


This shows that evaporation disposes of 55 per cent. of 
the rainfall reaching the lake, and that the depth evapo- 
rated is 1°21 m.a year. The lake area is to the 
total catchment area as 3 to 17. The range of levels in 
the lake is given as 1} to 2 m., and the average is said 
to be 13 m. 

From the foregoing calculations Mr. Dupuis concludes 
that the effective reservoir capacity of the lake is 3000 
million cubic metres, and adds that it may fall to 
2000 millions in a year of scanty rainfall, and rise to 5000 
millions in a year of abundant ‘rain. Sir W. Garstin 
accepts the figure of 3000 millions as probably obtain- 
able. If, now, this total available volume is concen- 
trated in the outflow of 100 days—a regulator, to be 
built at the outfall, being kept closed for the remainder 
of the year—the discharge obtainable would be 30 million 
cubic metres a day, sufficient—allowing for loss on the 
way—for about two million acres of land under perennial 
irrigation. But perennially-irrigated lands should, for 
the sake of rotation of crops, have a supply of water 
available at all seasons. Now, we have seen before 
that the natural winter discharge of the Blue Nile is, 
at its lowest, sufficient for one million acres only. If, 
then, we make allowance for keeping up the Blue Nile 
discharge in winter to 300 cubic metres a second, so as 
to provide sufficient for a gross area of 1,500,000 acres, 
the quantity available for storage for use during the 100 
days of summer will be reduced to 2000 million cubic 
metres, and the gross area of land under perennial irriga- 
tion to 1,500,000 acres ; and this is, apparently, the maxi- 
mum that the Soudan can expect from the Blue Nile and 
Lake Tsana. 

There may be other reservoir sites still to be dis- 
covered on the Blue Nile itself or on its aftluents; but 
if favourable sites are found, there is still to be solved 
the problem of fil'ing them, and at the same time of 
avoiding silt deposit in the reservoir. In the present 
state of want of knowledge concerning these rivers, there 
is little to be gained by doing more than mention the 
possibility. The study of this question is included in Sir 
W. Garstin’s list as items 2 and 5. 

As regards the work necessary to convert Lake Tsana 
into a reservoir to store 8000 million cubic metres, Mr. 
Dupuis recommends a regulator being built at a site on 
the outflow channel about 10 kiloms. distant from the 
lake. The regulator would have forty openings of 3m. 
each, with its floor sunk 4m. below the high-water 
level in the lake; it would be capable of passing 30 million 
cubic metres a day—347 cubic metres a second—and 
would have to hold up 2m.head of water. Therock 
bed above and below the regulator would have to be cut 
down for some distance to form the channels of approach 
and discharge. 

Were such a reservoir made, a barrage near Wad Medani 
would also be necessary, to provide for the distribution of 
the summer water to the lands lying in the Gezireh, 
south of Khartoum between the White and Blue Niles, 
and to the lands on the right of the Blue Nile. 

Unfortunately, this project of a Lake Tsana reservoir 
is, for the present, pod tt and reluctantly abandoned by 
Sir W. Garstin with the following remarks :— 

“There can be no two opinions as to the suitability of 
Lake Tsana as a storage reservoir for the Blue Nile. The 
river, after it leaves the lake, has a heavy fall, and, for a 
great portion of its course, a rocky bed. The loss of 
water would be comparatively small, and with a system 
of weirs constructed in the river bed between Rosaires 
and Khartoum, with canals taking off above them on 
either side, the summer irrigation, both of the Ghezireh 
and of the eastern provinces, could be easily and simply 
effected. Unfortunately, owing to its situation, the 
political difficulties appear to be so great that the chances 
of any such work being carried out must be relegated to 
distant future, if not altogether 


1 very abandoned 
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Doubtless, at some future period in the world’s history, 
these difficulties will disappear, and advantage will be 
taken of the obvious suitability of this lake as a great 
natural reservoir.” 

All will agree with Sir William in regretting that ‘the 
time is not yet.’ 

So it appears there is no present prospect of the 
Soudan alongside the Blue Nile getting summer water 
from the river. - How, then, is it to be developed? The 
logic of the situation decides this, and Sir W. Garstin 
accepts the situation. He recommends the introduction 
of flood and winter irrigation for the cultivation of cereals, 
and quotes from a former report of his the following 
passage expressive of his views, which, in my opinion, are 
absolutely sound :—“ The true agricultural future of the 
tracts adjoining the Blue Nile does not, however, lie in 
the direction of summer irrigation, but rather in the 
development of those crops which can be ripened during 
the winter months. The soil of the Ghezireh and of.a 
large portion of the lands lying to the east of the river 
much resembles that of those parts of India which pro- 
duce the finest wheat. The climate of the two countries 
is very similar, but in the Soudan one important agent is 
wanting, viz., a winter rainfall. Without this, winter 
crops cannot be raised, except in comparatively small 
areas adjacent to the river. Canal or basin irrigation 
must then be supplied as a substitute for the absence of 
rain in winter. Were this provided the province of 
Sennaar and the southern portion of the province of 
Khartoum might become one of the finest wheat-produc- 
ing areas in the world.” 

The winter discharge of the Blue Nile falls by the end 
of January or February to 200 cubic metres a second, or 
to about 17,000,000 cubic metres a day. Sir W. Garstin 
reckons that “ such a discharge would be sufficient for the 
irrigation of 800,000 acres of winter crop at the least.” 
Considering that 17 million cubic metres a day is the 
discharge at the end of the winter waterings in February, 
and that the discharge is some 43 millions a day in 
December, and some 30 millions a day in January, I think 
it would be safe to reckon the winter discharge of the 
Blue Nile sufficient for one million acres. No attempt 
is made by Sir W. Garstin to calculate what use could 
be made of the flood in filling basins and raising crops by 
inundation of the land during flood, as is done in Upper 
Egypt without any winter waterings. I imagine that 
another million acres might be so treated. 

To distribute the winter water, Sir W. Garstin recom- 
mends barrages, similar to the Delta Barrage, with the 
usual distributing canals and works on both banks of the 
river. He writes :—‘“ As a commencement it would seem 
to be advisable to begin with the irrigation of the nort)«rn 
portion of the Ghezireh, and of those tracts on the eastern 
bank lying to the north of Wad Medani. Here the 
country is open, and comparatively free from bush and 
forest. Moreover, from its vicinity to Khartoum and the 
railway, it would appear to be more likely to lend itself 
to improvement than do the remoter areas to the south. 
This barrage would most probably be constructed some- 
where downstream of the point where the Rahad River 
joins the Blue Nile, so that the east bank canal could be 
carried down to the North without having to cross any 
stream of importance. Should it be found necessary in 
the future to extend irrigation to the southern tracts, one 
or more barrages further up the river would have to be 
constructed; but it does not seem likely that any large 
development of irrigation in the country south of Sennaar 
will be required for many a year to come.” 

The barrage proposed is estimated by Sir W. Garstin 
to cost £E1,000,000. For the canal system in connection 
with it he has allowed a figure of £E2,000,000, of which 
£E500,000 is included in the list of most urgent works, 
together with the £E1,000,000 for the barrage itself. If 
a weir has to be combined with the barrage, the cost of 
the combined work would prcbably be about £E1,500,000. 
Sir W. Garstin, in his estimate of returns enters 700,000 
acres of Ghezireh lands as paying taxes; that is, after the 
eventual expenditure of £E2,000,000 on the canal system, 
and £E1,000,000 on the barrage. 

It appears to me possible to conduct basin irrigation as 
practised in Upper Egypt alongside winter irrigation as 
practised in Lower Egypt. A’ demonstration of the 
possibility exists—or until quite lately existed—in Middle 
Egypt, where basin irrigation along the Bahr Yusuf has 
been carried on alongside the Ibrahimia Canal. tract® 
within which winter crops are irrigated by field channels. 
The basin area could perhaps be embanked and canalised 
at a less rate per acre than the winter irrigation area; 
but a rate of £E3 an acre as a mean for both would not 
be too much to allow. 

Sir W. Garstin’s estimate is as below :— 


Cot (Eventual). 


£E. 
3arrage in Blue Nile ... ... ... «.. «+. 1,000,000 
Ghezireh Canal system, for 700,000 acres... 2,000,000 


oo Gee! 2 Ag 3,000,000 


Reven ue from Taration ( Eventual). 
Ghezireh lands, say 700,000 acres, at PT50 
—that is, 11} per cent. on the cost. 
Using, now, the figures that I have suggested, and 
assuming a tax of only PT80 on the basin lands—a very 
iow tax—the estimates would beccme :— 


350,000 


Cost. 
LE. 
Barrage and weir 1,500,000 
Canal and basin system for 2 000,000 acres, 

at £E3 per acre 6,000 000 
Total 7,500,009 

Re € from Tarvation, 
Winter irrigation, 1,000,000 acres, at PTSO 500,000 
Flood irrigation, 1,000,000 acres, at PT30 200 000 
lota 0.000 

thie er lu pet cent i 

One of the advantag f the teu t ! \ 
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and the low prices that are accepted by builders, have led to more 
inquiry for new shipping. This is hardly likely to be obtainable 
on better terms than at t—£5 5s. per ton. Messrs, Robert 
Stephenson and Co., at Hebburn-on-Tyne, have booked an order 
for a 6150 tons deadweight steamer for a Newcastle firm. 

The engi i business is somewhat quiet. The North- 
Eastern Railway pany has paid off a number of the men at 
their North Road Locomotive Works, at Darlington, but, on the 
other hand, they have transferred to Darlington a considerable 
number of operatives empioyed at the York — shops. 
Messrs. Robert Stephenson and Company, at the Springfield 
Works, Darli n, are more fully — than for a long time. 
They have on and an order for twenty locomotives for the Bengal- 
N agpur Railway, and for seven boilers, while for the Great Northern 
Railway of Ireland they have on the books an order for several six- 
wheel coupled locomotives for the passenger service between Dublin 
and Belfast. Messrs. Summerson and Sons, at Albert Hill, Dar- 
lington, are adding a new foundry to their railway plant, &c., works. 
It is reported that the Cleveland Bridge and Engineering Company, 
Darlington, has secured the order for the new high-level bridge 
over the Wear, for the North-Eastern Railway Company. 

The overtime question in the engineering industry is again 
cropping up. Some years ago it was agreed that not more than a 
certain amount of overtime should be worked, and now, though 
trade is slack, there is at some places a good deal of overtime 
worked. A committee of the Boilermakers and Iron Shipbuilders’ 
Society have determined to issue a circular to all the branches, 
pointing out that overtime is limited, and complaining that a 
number of men are not loyal to the society, as they not only work 
an illegal amount of overtime, but also refuse information to the 
shop stewards. This involves great hardship to the more honest 
members of the society, for more men could be employed if the 
rule was carried out conscientiously and the drain on the society’s 
funds through out-of-work pay would be lessened. The committee 
intends to enferce the agreement fully in future. 

The directors of Sir W. G. Armstrong, Whitworth and Co., 
Limited, in view of their long connection with the Italian Govern- 
ment, and in order to strengthen the position of the company at 
Pozzuoli and in other quarters, announce that they have acquired 
an interest in the firm of Ansaldo and Co., of Genoa. The com- 
pers authorised capital is £4,210,000, of which £3,594,850 has 

en. issued, 

The demand for steam coal is quiet, and prices have been further 
reduced, so that best can now ot at 9s. 3d., and seconds at 
8s, 3d. per ton f.o.b., a decline of &. per ton. Gas coals are in 
fair request, and the prices are firm, as the deliveries will continue 
to increase during the next few months. Furnace coke is 3d. per 
ton cheaper than last week, and may be had delivered at Teesside 
furnaces at 14s. per ton. 

Sir Lowthian Ben, F.R.S., who is now eighty-eight years old, is 
to be the next president of the Institution of Mining Engineers. 

A number of mining students connected with the School of 
Mines at Litge have this week been visiting collieries, steel works, 
engineering establishments, shipyards, &c., on the Tyne and 
Wear. They were welcomed by the North of Englard Institute of 
Mining and Mechanical Engineers, 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THERE has been a good deal of speculative business in warrants, 
Cleveland iron being exclusively concerned. No transactions are 
recorded either in Scotch or Cumberland warrants. Inquiry on the 
part of consumers at home for raw iron has been poor, and pur- 
chases are apparently made only for immediate wants, manu- 
facturers having evidently no apprehensions as to prices in the 
near future going up against them. 

At this time of the year there has usually been a fair inquiry for 
raw iron for shipment to the Continent, but so far as can be 
ascertained few purchases of any account are being made for this 
trade. Foreign demands are easily met, and the volume of 
business in raw iron altogether is somewhat restricted at the 
moment. 

In the past week there was a good deal of speculative business 
and considerable firmness in Cleveland iron, the feature of which 
is the reduction of stocks at Middlesbrough. Cleveland warrants 
have been done this week at 43s. 1d. to 43s, 2d. cash, and 43s, 34d. 
to 43s. 4d. one month. Scotch warrants are quoted nominally 
50s. 3d., and Cumberland 52s, 3d. per ton. 

There has been very little alteration in the values of Scotch 
makers’ iron, G.M.B., No. 1, is quoted f.o.b. at Glasgow, 52s.; 
No. 3, 48s.; Carnbroe, No. 1, 52s. 6d.; No. 3, 49s.; Clyde, No. 1, 
56s.; No. 3, 50s.; Gartsherrie, No. 1, 56s. 6d.; No. 3 50s. 6d.; 
Summerlee, No. 1, 57s, 6d.; No. 3, 50s. 6d.; Langloan, No. 1, 65s.; 
No. 3, 54s,; Coltness, No. 1, 64s.; No. 3, 54s.; Glengarnock at 
Ardrossan, No. 1, 57s.; No.3, 50s.; Eglinton at Ardrossan or Troon, 
No. 1, 50s. 6d.; No, 3, 48s, 6d.; Dalmellingten at Ayr, No. 1, 
50s. 6d.; No. 3, 47s. 6d.; Shotts at Leith, No. 1, 5ée.; No. 3, 
51s. 1d.; Carron at Grangemouth, No. 1, 57s. 6d.; No. 3, 51s. 6d. 
per ton. 

For hematite Pig iron there is a quiet, steady demand, and 
merchants quote 55s. per ton for delivery at the West of Scot- 
land steel works, 

There are at present 85 furnaces in blast in Scotland com- 
pared with 84 at this time last year, and of the total 42 furnaces 
are making hematite, 37 ordinary, and 6 basic iron. 

The shipments of pig iron from Scottish ports in the past 
week were small, amounting to only 3263 tons, compared with 
6432 in the corresponding week of last year. Since the beginning 
of the year the total shipments aggregate 200,249 tons, showing 
a decrease of 37,494 tons compared with those of the corre- 
sponding period of last year. 

Imports of Cleveland Iron continue to compare unfavourably 
with those of this time last year. The arrivals in the past week at 
Grangemouth were 8283 tons, compared with 10,178 tons in the 
preceding week, showing a decrease of 1904 tons. Thereis a total 
decrease in these arrivals since the beginning of the year amounting 
to 56,546 tons, 

Finished iron and steel are quiet, the inquiry being generally 
slow, with keen competition for available orders, In these eir- 
cumstances it is no easy matter to maintain uniformity of prices, 
although this is constantly aimed at by manufacturers. 

Several additional shipbuilding orders have been reported since last 
week, including two steamers for the Gulf of Mexico trade, which 
are to be built and engined at Port Glasgow. 

The coal shipments ,from Scottish ports in the past week 
reached 272,589 tons, compared with 254,704 tons in the preceding 
week, and 266,588 tons in the corresponding week of last year, 
The prices of shipping coal are steady. Main coal is quoted at 
Glasgow harbour bP to 7s. 6d., steam and splint 8s. 3d. to 8s. 6d., 
and ell 8s, 3d. to 9s. per ton. 

The demand for household coal for home use has been good for 
the season, and the prices are well maintained. The better 
qualities especially sell readily at full prices, Small coal and 
dross are in ready demand for manufacturers. 

An impression now prevails that the wages question in the coal 
trade will be amicably adjusted. Representatives of the English 
and Scottish colliers’ societies met the representatives of the 
Scottish coalmasters in Glasgow towards the close of last week, 
and there was a long discussion on the question of the minimum 
wage. It was urged by the masters that 5s. 6d. per day was too 
high a minimum for Scotland ; whilst, on the other hand, the 
men’s representatives urged that, as almost all the Scotch colliers 
were aow finding steady employment, there was no sufficient 
reason for a reduction. The subject is to be further considered 
by the Scottish Coal Trade Conciliation Board, and it is hoped 
that the matter will be arranged. Much satisfaction has been 








expressed at the friendly way in which last week’s conference was 
conducted. At one time it was held that the Scottish masters 
would refuse to meet with the English agents, but views regarding 
combination on either side have in recent years undergone a 
change, and the English representatives had a good reception. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


THERE is now a strong expectation on ’Change, Cardiff, and 
amongst coalowners generally in Wales, that the corner has been 
turned, and that with October the ccal trade will brighten up. 
‘*Mabon,” at a Rhondda colliers’ meeting on Monday stated, with 
authority, that the Scottish coal crisis is over. ‘‘He had been 
in Scotland, and had returned at the earliest opportunity with the 

ood news. There was no disguising the fact that a great cloud 
hung over the mining world, affecting South Wales and the 
country altogether. Tn the agreement arrived at the Conciliation 
Board would be continued, and three months’ notice would be 
uired to terminate it, and another fortnight’s notice before any 
uction in —— be effected.” ‘‘Mabon” thought ‘‘ that 
a Conciliation would be shortly formed for the whole 
country.” Eventually it was decided at the Scottish meeting that 
they should meet again and form a new agreement for the Scottish 
coalfield, but it was pro, and carried that the present minimum 
wage was not to be within the discussion at all. 

It has been a subject of favourable comment this week that 
H. C. Vivian and Co., of Cardiff, holds the contract for coaling the 
American European squadron, and loaded the steamship Greatland, 
a day or two ago, with 1000 tons. 

Inquiries continue to arrive from Russia for Welsh coal, but no 
quantities are yet stated. Several important oes have left of 
late for Teneriffe and other quarters, presumably for Russia, and at 
present two German steamers are loading at Cardiff for St. Vincent 
and Cape Verde. It is thought in shipping circles that this is a por- 
tion of the coal bought on Russian account lately by the Hamburg- 
American line. 

It is strongly hoped that the friction trouble in the coalfield will 
be ended before the busy period sets in. The long postponed 
settlement at Hirwain is one much discussed. Sir W. T. Lewis has 
been appealed to, and a deputation will probably wait upon him, 
At Hafod, Lewis Merthyr Collieries, where there were 150 non- 
unionists, this number has been reduced to 25, and a settlement is 
fairly assured. The Liwydcoed trouble has ended. This week 
~ Rhymney colliers voted £20 to the men on strike at Radstock, 

m. 


I am able to report a settlement at the Bryn Navigation 
Colliery, Maesteg, and a resumption of work. 

The tendency of coalowners at present seems to be not to flood 
the market with coal, but to keep fairly level with demand. Many 
collieries were idle at the beginning of the week. House coal is 
more a subject for inquiry, and increased sales are likely. Best 
steam coals rule about 13s, 9d.; other kinds are easy. Latest 

uotations given out on ’Change, Cardiff, were:—Best steam, 

3s. 6d. to 14s.; seconds, 12s. 6d. to 13s.; 2 em ordinaries, 14s, to 
14s. 3d.; drys, lls. 9d. to 12s,; best Monmouthshire, 12s. to 
12s. 3d. Newport shipment: Seconds, lls. 9d. to 12s.; Eastern 
Valleys, 11s. 3d. to 11s, 6d.; smalls, 6s. to 6s. 6d. Best small 
steam is easier, about 7s. to 7s. 6d.; seconds from 6s. 9d. Best 
house coal advancing, 16s, 3d. to 16s. 9d.; seconds, 13s. 6d. to 14s.; 
ordinaries, 12s. to 12s, 6d.; other sorts, lls. to 13s. No. 3 
Rhondda, 13s. to 13s, 6d.; No. 2 Rhondda, 10s. to 10s. 6d. 

Patent fuel 14s, to 14s. 3d ; fair demand. A cargo of 4100 tons 
left this week for Pernambuco, Coke still easy, 14s. to 22s, 

Pitwood moderately brisk, 17s. 6d. to 17s. 9d. French and 
Portuguese wood about 6d. easier than last week. 

At Swansea coal and patent fuel trades are satisfactory. Last 
week the coal export was 53,520 tons, and patent fuel 18,406 tons. 
France figured for 22,000 tons coal and 3690 fuel, but Spain was 
much stronger in demand for fuel, taking over 12,000 tons. 

There are great complaints of slackness at the semi-bituminous 
collieries. Steam coal is selling at 14s. to 14s. 3d.; No. 3 Rhondda, 
13s. 9d. to 14s, 6d. In respect of anthracite large is fairly steady, 
with little animation ; cobbles weak ; nuts in better demand ; and 
duff shows improvement. 

Latest prices :—Best, for malting, 20s. to 22s.; seconds, 17s. 6d. 
to 19s. 6d.; big vein, lls. 6d. to 12s.; red vein, 9s. 6d. to 10s.; 
cobbles, 17s. to 18s.; nuts, 17s. 6d. to 20s.; peas, 9s. 6d. to 12s,; 
rubbly culm, 6s.; duff, 4s. to 4s, 3d. 

Patent fuel, including tax, 12s. 6d. A cargo of 1350 tons left 
this week for St. Nazaire. 

The Rhondda coalfield was visited this week by the Belgian 
engineers, who descended one of the principal pits. Comment was 
warmly expressed with regard to Welsh coal operations and 
engineering appliances, though it was shown that Belgium was 
ahead in the matter of electric power. This backwardness, it was 
remarked at a reception given by Messrs. Hood and Llewellyn, will 
soon be corrected. ’ 

One day was also devoted by the engineers to Dowlais, where 
electric and other developments have been so marked, and here 
they were loud in commendation of the salient features at the iy 
industry. Mr. William Evans, the general manager, received the 
visitors, 

Cyfarthfa works have been busier of late, some tin-platers finding 
Welsh steel preferable to German, and Rhydycar siding has once 

ain seen a fair accumulation of tin bar, principally in Great 
Western Railway trucks. But the slackness in steel is still marked 
at Dowlais, and quietness characterises several departments, 
No. 19 blast furnace, Ifor Works, is being pee red for lighting. 

Rails are in good evidence, This week 700 t tons left Cardiff for 
Bahia Blanca. 

In the Newport district the twenty-five sheet mills at Lysaght’s 
Orb Works were re-started on Monday, this favourable result being 

rincipally due to the resolution of the Welsh section of the 
Midland Wages Board at Newport on Friday. The shearers’ 
grievance is to be considered next by the Board. 

In the Swansea Valley the steel trade continues slack. 

In connection with the dumping of steel billets into South Wales 
and Monmouthshire it was stated in Newport this week that the 
American steel imports had virtually stopped, the last cargo of 
5000 tons received by Messrs, Lysaght finishing, it is thought, the 
contract ; but itis currently stated that Germany and Belgium are 
preparing to send to Wales 100,000 tons billets, bars, and girders, 
the exports to begin with October. The make from. the German 
works is to be sent from Antwerp, and the port of arrival for Wales 
and Wolverhampton to be Newport. So runs rumour. Welsh 
ironmasters are not reticent in predicting slackness for Welsh tin- 
plates when customers find that German steel is the quality used. 
At present the tin-plate trade is brisk. There were 379 mills at work 
in August, or two more than for years past, as compared with 354 
in July and 343 in corresponding month. Orders continue 
numerous ; 11s, 3d. to 11s, 6d. are current prices of Bessemer coke 
tin ; best charcoal Bessemers command 12s, to 12s. 3d.; and Siemens 
as much as 13s, 3d. Terne plates this week were booked up to 
22s, to 22s, 3d. per box, 112 sheets, 2141b.; and the 20 to 10 size, 
225 sheets, 156 1b., 16s, 3d. to 16s, 9d. : 

Swansea metal report this week recorded prices as follows :— 
Big sheets for galvanising, £8 12s. 6d. to £8 17s. 6d.; and finished 
black plates, £8 12s. 6d. to £8 15s, Last week the make was 
82,545 boxes, and the shipments, 87,570 boxes. Present stocks 
are 141,320 boxes. 

In reference to pig iron, Scotch and hematite prices show ten- 
dency upwards, and slight advance upon last week. Glasgow 
warrants, 50s. 3d.; hematite, 52s. 3d.; Welsh bars, £6 to £6 2s. 6d.; 
sheet iron, £7 10s. to £7 15s.; steel sheets, £7 5s. to £7 10s.; 
Bessemer steel tin-plate bars, £4 2s. 6d.; Siemens, £4 5s.; steel 
rails, heavy, £4 5s, to £4 10s.; light, £5 5s, to £5 10s, 








Block tin is at £128 7s. 6d.; spelter, £22 12s. 6d.; lead, £12 2s. 6d.; 
copper, £58s. 11s. 3d.; ores, Rubio, 13s. 6d. Copper and 
work busy. Of the half-dozen furnaces at Landore only three are 


The first meeting of the newly-elected Lianelly Harbour Trust 
has been held, and it was announced that, in addition to the 
elected trustees the following have been added :—Mr. Beor, by the 
Duke of Beaufort; Mr. Drummond, by the Earl of Cawdor; Mr. 
T. Jones, by Sir A. Stepney; Mr. Evans, by Messrs, Nevill, 
D ruce and Co.;and Mr. F. J. Evans, by the Burry Port 
Urban Council. Mr. Macaulay, Newport, and Mr. John 
Roberts, Swansea, have been appointed to represent the Bank 
of England. 

It is reported in Cardiff that the Belgian State Railway con- 
tracts for coal have been secured by English coalowners, who 
underquoted Belgian. : : 

The waning of the holiday season is beginning to manifest 
itself in railway receipts. On the whole the results, financially, 
are favourable ; and in all other respects highly commendable. 








AMERICAN NOTES. 


(From our own Correspondent.) 
New York, September 13th. 

Inquirtigs for iron and steel have been more abundant during the 
last week than for six weeks past. Large quantities of billets have 
been selling at 19 dols, at Pittsburg, and the official price has been 
fixed at that figure in consequence. A great many inquiries are 
coming in for bridge-building material, merchant steel, pipe iron as 
well as cast iron, to say nothing of urgent inquiries for both 
southern and northern forge iron. This is not at all surprising, 
as nearly all consumers of pig iron throughout the country have 
been for many months past purchasing in a piece-meal sort 
of way, because of the downward trend of prices, and also because 
the work they were called upon to do came in spurts, and, therefore, 
the foundries and engineering plants did not feel like carrying 
stocks for emergencies, The tone of the market is a great deal 
stronger than even a week ago, and we now look forward to a 
steady improvement though it will be marked by conservative 
purchases. Southern furnaces are starting to meet a demand for 
steel. Copper is growing firmer, growing out of the improving 
European demand. The electrolitic price is 12-75, A great deal 
of machinery has been ordered during the past week, much of it 
for electrical requirements. The electrical industry is about the 
only one that does not suffer much, and its facilities are being 
pretty well taxed to keep pace with the demand. The shops of 
the British Colombia Electric Railway Company, at New West- 
minster, B.C., were damaged by fire a few days ago to the extent 
of 30,000 dols. The larger foundries are picking up work 
eee fast, and the feeling is, that the long dulness is now 
permanently over and that business will continue to improve from 
this onwards. One reason for this fact is that prices for iron and 
steel products, in a general way, have declined toa level which meets 
with the approval of the general consumers. The steel serra 
asa whole, would be much stronger were prices on a definitely 
lower basis, but this understanding wili be reached by the close of 
the week, and we then caf justly measure probabilities for the rest 
of the year, as prices by that time will probably have reached their 
lowest point for the present. 








NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


STEAM coal market quiet. Scarcity of tonnage, and prompt 
shipment prices are easier. House coal is in fair demand. The 
quantity of coal shipped for week ending 17th was 78,297 tons— 
foreign, 61,206 tons; coastwise, 17,081 tons. Imports for week 
ending 20th :—Iron ore, 6101 tons ; blocks and sleepers, 1210 loads ; 
pitwood, 2240 loads. 

Coal :—Best steam, 12s, 8d. to 12s. 6d.; seconds, 11s, to 11s. 6d.; 
house coal, best, 15s.; dock screenings, 6s. 6d.; colliery 
small, 6s. to 6s. 3d.; smiths’ coal, 9s. Pig iron: Scotch 
warrants, 50s. 3d.; Middlesbrough No. 3, 43s. 14d. to 43s. 24d. 
prompt; Middlesbrough hematite, 52s. 3d. Iron ore: Rubio, 
13s, 6d.; Tafna, 14s. 6d. Steel: Rails, heavy sections, £4 5s. to 
£4 10s.; light do., £5 5s. to £5 10s. f.o.b.; Bessemer steel tin- 
plate bars, £4 2s. 6d.; Siemens steel-tin-plate bars, £4 5s.—all 
delivered in the district, cash. Tin-plates: Bessemer steel, coke, 
10s. 104d. to 12s.; Siemens, coke finish, 12s. to 12s. 14d. Pit- 
wood, 17s. 6d. to 17s. 9d. London Exchange telegrams : Copper, 
£58 10s. to £5812s. 6d.; Straits tin, £128 5s. to £128 10s. 
Freights: Inactive and low rate quoted for foreign ports. 


THE 








TRADE AND BUSINESS ANNOUNCEMENTS, 


Mr. F. S. Worstey, who was about eight years with Messrs, 
Johnson and Phillips, and for the last five and a-half years head 
of the manufacturing and technical part of the Brockie Pell Com- 
pany, has now joined the staff of Messrs, Veritys, Limited, as 
manager of their Arc Lamp Department. 

Tue Avonside Engine Company, Locomotive Builders, of Bristol, 
have acquired a considerable acreage of land adjoining Fishponds 
Railway Station, Bristol, upon which they are erecting large new 
locomotive works of the most modern and up-to-date design, and 
fitted with all the latest machinery for an economical and large 
output. When the works are completed they will have an output 
equal to about seventy main line engines and tenders per annum. 











ConTRACTS.—Messrs. Graham, Morton and Co. have received the 
contract for the supply and erection of a coal elevating and storage 
lant for the Dalton tain Collieries Company, Rotherham, near 
heffield, Yorkshire,—The British Electric Plant Company, Limited, 
Alloa, N.B., have been awarded the contract for three electric 
power generators of 250 horse-power each, for Messrs. James Ross 
and Co,, Philipstoun Oil Works. 

New BarrLesHirs.—The Admiralty on Tuesday received tenders 
for the constructlon of two powerful battleships, to be built in private 

ards. Offers have been received from Clyde, Barrow, and Tyne 
builders, The new boats will be the largest ever built, having a 
16,500 tons displacement, and armament and armour protection 
surpassing anything yet constructed. 

THE Use OF ALCOHOL FOR MANUFACTURING AND SCIENTIFIC 
Purposes.—A parliamentary return, moved for by Mr, Louis 
Sinclair, has been issued, showing for the years 1902-3 and 1903-4 
the number of applications under the Alcohol (Exemption from 
Duty) Act for exemptions for (1) trade purposes and (2) scientific 
and educational purposes. Under the former heading the figures 
were :—1902-3: 54 applications received and 8 granted, the 
quantity of proof gullons of~ spirits being 341. In 1903-4 the 
figures were : Applications received, 30; granted, 4—this number 
being in addition to the number granted in the previous year, the 
privilege not being limited to one year, but continuing year by 

ear until revoked—and the quantity of spirits, 206,452 gallons. 
The figures in reference to scientific and educational purposes 
were :—1902-3: Applications received, 65 ; granted, 49; quantity 
of spirits, 358 gallons. 1903-4: Applications received, 53; granted, 
27—-the same provision applying as in the other case—and the 
quantity of spirits, 2272 gallons. 
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NOTES FROM GERMANY. 
(From our own Correspondent.) 


BusINEss on the Silesian iron market con- 
tinues regular and satisfactory on the whole, and 
the general tone has lost nothing of its a 
stiffness. At the Upper Silesian rolling mills, 
including the Kénigs and Laura-Hutte, the 
orders secured in the beginning of September 
amounted to over 70,000 tons, which means 
regular employment till the end of November 
next. The fact that the rolling mills continue to 
ask long terms of delivery has induced the 
smaller dealers to come forward rather more 
freely with their orders now, 

Autumn deliveries on foreign account have 
increased. In girders a steady business is done, 
and the rail trade shows much briskness. Serna 
as well as specifications, come in more freel 
the plate trade, and the sheet mills are hilly 
engaged. 

Prospects in the Rhenish-Westphalian iron 
industry appear to be far from encouraging, as 
most branches remain indifferently occupied. 
Pig iron is in languid demand, and stocks, con- 
sequently, have been rising. The market for 
scrap iron has shown decided weakness of late, 
offers increasing as consumers hold back more 
and more, 

Semi-finished steel, too, is a trifle flat, home 
demand having been less animated than before, 
and the business on foreign account has been 
extremely limited during the last few weeks, For 
girders and heavy section iron demand continues 
active, whereas hoops show very little life, inland 
consumption having been particularly weak. 

The orders which the heavy plate makers have 
booked of late secure fair employment for — 
time, but in sheets less is done, and the mill 
complain of the want of contracts, Also in pipes 
litile life is stirring, and the wire trade is ina 
poor condition. 

According to the Cologne Gazette, deliveries of 
the Steel Convention amounted to two million 
tons during the period from March Ist to July 
31st of present year. In semi-finished steel ship- 
ments during the same period were 540,000 t., 
against 500,000 t. in the year before. In manu- 
factured iron deliveries were 580,000 t., against 
500,000 t. last year. 

The rolling mills of the Siegerland have to 
battle with many difficulties in consequence of 
the keen competition among the different works, 
and some mills are reported to work with a 
loss. 

There is talk of inquiries for 18,000 t. spiegel- 
eisen for America having come in on the 
iron market lately. In case the contract could 
be secured, the execution of the order would 
begin at once, and the works would be occupied 
for many months to come. 

Satisfactory accounts are given of the trade in 
coal and coke on the Silesian market. Deliveries 
during the last two weeks in August have been, 
on an average, 6666 wagons per day, which is 
equal to an increase of 770 wagons when com- 
pared with the first two weeks in August. 
During the same period last year, however, 
deliveries were about 200 wagons more per day, 
and the coal trade generally would have to rise 
strongly in the last quarter of present year to 
bring figures at the end of the year to what they 
were at the end of 1903. Coke is being bought 
freely. 

Not much of importance can be related of the 
coal trade in Rheinland-Westphalia, as the un- 
favourable position formerly reported is still pre- 
vailing. The Coal Convention has stored 200, 
coal at the Rhine ports, and rumours are afloat 
of a contemplated reduction in prices, in conse- 
— of English competition and unfavourable 

emand, The working hours have been further 
reduced at several pits. 

The position of the Austro-Hungarian iron 
business, though not exactly dull, has yet been 
quiet and somewhat weak in many departments, 
as the demand for finished iron has generally 
been decreasing. Only in wire nails has the 
inquiry been improving, and prices are very 
firm. 

The Hungarian Country Union of Mining and 
Iron Industry is repor to contemplate 
measures that would limit, if not altogether 
stop, the export of Hungarian iron ore. The 
said Union has been making investigations, 
according to which the Hungarian iron ore layers 
contain about 1000 million q. ore. Of this 
Tetironed, 15 to 16 million q. are annually 
elivered, so that in about sixty years the whole 
would be ‘consumed, even if demand remained as 
it is now, which is hardly probable. About one- 
third of the ore produced is being exported to 
Austria and to Germany, and this export means 
to Baap according to the calculation of the 
Union before mentioned, through loss of wages 
and waste of national power of work, a loss of 
eight to ten million crowns annually. Whether 
a reduction in export could be effected by altera- 
tions in tariffs, &c., remains to be seen. A 
prohibition of export and the raising of a duty on 
oreign deliveries could not, however, be easily 
effected, as the consent of Austria would have to 
be obtained first. 

The business in coal and coke on the Austro- 
Hungarian market is pretty lively, demand re- 
maining regular and pee fairly stiff. 

An improvement, though a slight one, can at 
last be reported from the Belgian iron market. 

Producers decline to accept orders for forward 
delivery at present quotations. For merchant 
bars in iron and steel numerous contracts have 
been coming in, and the German-Belgian Girder 
Convention has enabled manufacturers to secure 
some good orders at current rates. 

Coal is in quiet demand in Belgium. 

A discord is again reported between the rolling 
mills and the pits with regard to prices, both 
parties refusing to grant concessions, The dul- 
ness in the glass industry is keenly felt on the 
Belgian coal market, 

rom the French iron industry good accounts 
are given as regards employment, only in the 
Centre activity has been decreasi 

The situation of the French coal trade remains 
unfavourable, all sorts of coal meeting with poor 
demand, In the Centre deliveries duri the 
first six months of present year were 1,735,000 t., 
— 1,780,000 t. in the first six "months in 


erman |. 








French goneral import docing the first eight 
months of a ear was worth 2,995,380, 000F., 
against 3,159,846,000f. in the same period the 
year before. Value of export was 2,851,619,000f., 
against 2,765,976, 000F. in 1903, 
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19,392. ForpiInc Hammock Stanp, G. F, Allen, 
Walthamstow, Essex. 

19,398. DeracHaBLEe Rim, E. C. Defilippi, London. 

19,894. ORE: ROASTING Furnaces, W. W. Fyfe, 
London. 

19,395. Kngapine Macuineg, J. P. Klein, London. 

19,396. Winpinc and Curttina Woo1, C. Butler, 


ndon. 

19,397. Improvep Mincinc Devics, R. H. Francis, 
London. 

19,398. IMPROVEMENTS in PostcaRDs, M. A. Daven- 
port, London. 

19,899. Drittinc Macuings, G. Harrison, London.— 
(C De L. Rice, United States.) 

19,400. Improvep Firg-Escapg, F, 8. Oliver, Kings- 
ton-on-Thames. 

19,401. Grippinc Ropgs and C.otugs Lings, J, 
May = London. 

9,402. SHANK Stirreners, H. F, Crawford and F. A. 
a London. 

19,403. Lupricatinc Apparatus, Vickers, Sons and 
Maxim, Limited, and L. Silverman, London. 

19, pe Protectinc Pygumatic Tirgs, H. P. Jump, 

on. 

19, 405. Moror Launcugs, Saunders Patent Launch 
Building Syndicate, Limited, and 8S. E. Saunders, 
London. 

19,406. Sarety Wincu, The Improved Electric Glow 
Lamp Company, Limited, and N. De M. Watsham, 


London, 

19,407. Tusgs for Coxours, A. J. Boult.—(P. Pfeifer, 

ermany. 

19,408. Lamps for Moror Cars, H. Lucas, London. 

19,409. IMPROVEMENTS in CALCULATING MacuHINEs, w. 
Re hooling, London. 

19,410, Dumpine Cars, H. A. Peiler, London. 

19, 411. DIALKYLATED BARBITURIC Acips, A. Zimmer- 
mann, London.—(The Chemische Fabrik aus Actien 
(vorm. EB. Schering), Germany.) 

19,412. Prgumatic Tress, X. Kirstaetter, London. 

19,418. CoNTROLLING ExpREssION in KsgyYBOARD 
Musica. Instruments, O. F. Westrup and Rush- 
worth and Dreaper, Liverpool. 

19,414. Go_r CLuBs, W. B. Bell, Liverpool. 

19,415. Gas Enaings, T. W. F. Cherry, London. 

19,416. ConpENSER SystsM, L. R. Alberger, London. 

19,417. TaBuLaTINGc ATTACHMENT for LINOTYPE 
Macutnygs, E. T. Waters, London. 

19,418, Drawine Pins, O. Lindstedt, London. 

19,419. Removine Static Exxcrricity from Papsr, 

W. H. Chapman, London. 

19,420. UmBreLia Frames, P. Serge-Kisslow, London. 

19,421, Surrt-currs, C. B. Kirchner, London. 

19, "422. REGULATING MECHANISM for ARC Lamps, H. J. 
Hadden, London. — (Allgemeine Beleuchtungs and 
Heizindustrie Act.-Ges., Germany.) 
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19,423. InsuLATION of TuBEs, T. Taylor, Witton, near 
Birming ham. 
19, pe Puss Carp Ho.per, J. T. Burnett, Nelson, 

NCcs, 

19,425. SELF-CLOSING Gates, A. Murray and J. Miller, 
Glasgow. 

19,426. Toast Rack, T. R. Lee, Liverpool, 

19,427. PHotograPHic Cameras, J. B. Brooks, Bir- 
mingham., 

19,428. INTERNAL CoMBUSTION Enainzs, A R. Bellamy, 
Manchester. 

19,429. Om Lamps, C. Bate, Manchester. 

19,430. Rixes for Spinninc Macuinss, T. A. Boyd and 
J. and T. Boyd, Limited, Glasgow. 

19,431. Mgasurine Fiuip Pressurgs, A. 8. Younger, 
Glasgow. 

19,432. ScarF Pins, A. D. Hamilton, Glasgow. 

19, 433. MINE Cacks, T. Moody and J. Clegg, Halifax. 

19, 434, Bzaminc Warps for Uszin Weavine, A. Seeley, 
Manchester. 

19,435. Secr-actinc Mugs, W. Taylor, Huddersfield. 

19,486. Mans for CoupLinc Steam Pirsgs, J. Charles- 
worth, Huddersfield. 

19,487. PREVENTING PuNCTURES in PNEUMATIC TIRES, 
T. Caudwell, Sheffield. 

19,438. Sgats for WaTER-cLOsETs, J. W. Leadley, 
Halifax. 

19,489. Water-cLoset Seats, T. Holcroft and Sons, 
Limited, and A. H. Mould, Wolverhampton. 

19,440. Execrric Switcuss, W. H, Isherwood, Leeds. 

19,441. SMALL Groovep PULLEY WHEgELS, W. Meakin, 


mnaon. 
19,442. Evaporatine So.utions, J. Hargreaves, Farn- 
worth-in- Widnes. 
19,443, Lirr Vatves, W. N. Dack, J. Fielding, and J. 
Rogerson, Patricroft, Lancs. 
19,444. Fitter Beps, M. J. Adams, Stocksfield-on- 


Tyne. 
19,445. Automatic Seir-cLosine Latcu, R. A. English, 
St 


ud, 

19,446. Lamps, E. Tyrrell, Banbury. 

19,447. AuToMaTic RE-sHUTTLING APPaARaATUs, G. P. 
Holden and J. W. Bury, Manchester. 

19,448. Propucinc OxyGEN from ATMosPHERIC AIR, J. 
R. Craig, jun., R. Brown, and J. R. Craig, Glasgow. 

19,449. StzaM Hamers, J. M. Ross, London. 

19, "450, Now-prip Cup and SAvcER, J.C. Weir, Glasgow. 

19, "451. PLANING Macuings, W. Ehrhard, London. 

19, 452. CONVERTIBLE BepsTgap, A. Seidel, London. 

19, 458. ConTROLLER for SteEL WIRE Hawsmrs, J. Car- 
penter, South Haylin; =a se 

19,454. Door HotpEr, rd and R Watt, Glasgow. 

19,455. BED-CLOTHES Guan, A. Grandjean, United 
States. 

19,456. Inpicator for Reapino the Lanauaas of Post- 
AGE Stamps, P. Sherrin, Ingatestone, Essex. 

19,457. Covers for Foorsauis, B. Zsigmondy and 8. 
Konig, London. 

19,458, Lupricator for Yarns, P, Lehman, London. 

19,459. Woven Fasric, F. Rushworth, London. 

19,460. Grain Samever, J. Beare, London. 

19,461. Rotter Begarinos, A. G. Brookes.—(J. A. 
Perkins, United States.) 

19,462. Cycie Rest, G. F. Phillips, London. 

19,463. Puppine Basins, H. M. Bennett, London. 

19,464. Briquettinc FarasLe Orgs, C. Reinke, Lon- 


don. 

19,465. Crossinas of Tramway Raizs, B. Kombst, 
London. 

19,466. Bicycizs, M. Hiirtel, London. 

WW, Fru or Liquip Spray, G. J. Stevens, Lon- 


19, 468. Emsrocation, G. E. Horsfield, Londo: 
19, 469. KiTcHEN Ranags, A, R. Hubbard and R. Flay 


London. 
19, io ‘Bousns for Krrcuen Ranogs, A. R, Hubbard 
R. Flay, London. 
19 ail. Lasts for Boors, A. Cox and F. G. Brown, 
Nottingham. 
19, “ed Rue Borpers for Printine Porposss, J. D. 
k, London. 
9,473, COMBINATION Garments, J. Buser and 8. Keiser, 
gone 
19,474. Manuracturg of Inpoxyi, O, Imray.—(The 
Basle Chemical Works, Switzerland ) 








19,475. Exzcrric O. Imray. — (Siemens 
Schuckert- Werke G. m. b. ; Sens 
19,476. WaTsk-TUBE Borzn, 0. Imray.—(The Stirling 
Company, United States.) 
Emercency Go 


19 pode veRNors, Tho Warwick Ma- 
Company, Ltd.—(The General Blectrjc Com- 

pn mited States.) 
19.478, Reautators for Evecrric Courts, The British 


Thomson-Houston Company, Ltd.—(The General 
Electric Company, ™~ States. 

19,479, ELECTRIC The British Thomson- 
Houston Company, vitd.—-(The General Electric Com- 
pany United States.) 

19,480. Nur Looxine Devics, A. D. Salisbury, London. 

19, 481. Cycigs, A. J. Riley, London. 

19, ee Biock S1enat, G. P. Pinnigan, 

ndon. 

19,488. WHEEL ror VaniciEs, W. Youlten, London. 

19,484. Soppityine Fue. to Lamps, A. J. Pursall, 
Birmingham. 

19, es. Tox Cup, H. 8. Yoxall and W. J. Thornycroft, 


19,486. Dust PREVENTING Mecuantsm, A. W. and W. A. 
Turner, Birmingham. 

19,487, BRAKE APPARATUS, J. Stayton, Lond 

19,488. REGENERATING LUBRICATING OILS, W.E E. Lake. 
—@. Battista Bibolini and Carlo Baulino, Italy.) 

19,489. Covers for Manno.es, H. Wilhelm, London. 

19, "490. Jacquarp Carps, O. Zerkowitz, London. 

19, 491. Garments, M. Lindner, London. 

19,492. Spgkep InpicaTINa Apparatus, L. Nissim, 
London. 

19,493, Apparatus for Prorecrion against Fire, B. A. 
Btevens, Liverpool. 

19,494. WaterPRoor Devices, J. Coventry, se 

19, 106. — Sxrppine and Srpe-surp, H. Ford 


19, 1496. i KVicE for ExcLupinG Dravents, A. C. Greene, 
iverpool. 

19,497. SEPARATING WATER-BORNE PaRTICLEs, J. M. 

rnbull, London. 

19,498. IncaNpEscenT Gas Licutine, 8. Biheller, 
London. 

19,499. Friction Gear, F. G. Hampson and L. E. 
Granichstiidten, London. 

19,500. E.ecrric Meters, A. Wright, London. 

19,501. SPRING-CLIP Rage oe G. Evans, London. 

19, 502. LECTROLYTI ererRs for ALTERNATING 
Currents, A. Wright aa H, F. Reason, London. 
19,503. Apsustinc the Lamps of Motor VSHICLES, 
ociété Automobiles Charron Girardot and Voigt, 

London. 

19,504. Friction Cxiutcues, Société Automobiles 
Charron Girardot and Voigt, London, 

19,505. ConnecTinc Screw Prope.iers to Suarts, W. 
E. Geyer, London. 
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19,506. Watt Sockets and Swircues for Ex.rcrric 
Circuits, G. E. Fletcher, Manchester. 

19,507. Basket AtracuMent for Motor Cars, R. R. 
McClure, Manchester. 

19,508. TuRRET CLock Macuinery, F. 8. and J. H. 
Smith, Derby. 

19,509. Gornzts, W. G. Porter, Tamworth. 

19, 510. Mountinos for STEAMSHIPS’ STERN Frames, T. 
8. Forster, Sunderland. 

19,511. PHotograPHic Cameras, W. Tylar, Birming- 


am. 
7 — for Breap, &c., J. W. Cooper, Stoke-on- 


rent. 
19,518. Framine of Cycte Sappis, J. B. Brooks and 
J. Holt, paca a 
19,514, Stampina Designs on Metau, J. W. Potter, 
Halifax. 
19,515. VENTILATING Fitrincs for Hetmerts, J. E. 
Harrison, Birmingham. 
19,516. Courting AtracHMents for Cycizs, T. 8. 
Smith, Birmingham. 
19,517. Hanp-trons for Smooruinc, W. Cross and 
Son, Limited, and J. Kirby, Birmingham. 
19,518, STANDS "for Smooruina Irons, W. Cross and 
Kon, Limited, and J. Kirby, Birmingham. 
19,519. SPEED InpicaTors, K. H. Morgan and L. E. 
Walker, Manchester. 
19,520. Topacco Pips, J. D. Walton, Glasgow. 
19,521. Trouszr Stretouers, G. N. Wilson, Glasgow. 
19,522. Utizisation of ComBusTrBLe Gasks, C. J. 
Hall and F. J. Anson, 
19,523. Evm-oiasses, G. E. Druiff, London. 
19 (524. Mucuanicat DEcoRTICATOR, W. C. B. Smith, 
mdon. 
19,525. ELgcrro-motors, A. Baumann, London. 
19,526. Non-stippine Froce Pap, H. Wilkinson, Leeds. 
19, "527. MECHANISMS for MUSICAL Apparatus, R. W. 
Pain, London. 
19,528. Bonp Iron or Tig for Watts, J. Peters and A. 
Riley, Manchester. 
19,529. InrcaTEp Tires for Cycigs, J. A. Dixon, 
Coventry. 
19,580, AppaRaTus for Fumicatine, H. C. Ivinson, 


19,531. DEVICE for INcANDEScENT Gas Burners, W. 
Mundler, Birmingham. 
19, oe og and Rine Spinninc Macurines, 8, Sharp, 


19, 583. Hinoms, K. J. Craig, Glasgow. 
19, 584, COLLAPSIBLE CRaTEs, W. Moreland, Liverpool. 
19, 585. Macuings for Minine Coat, A. and T. Robert- 
son, Keighley. 
19,586. Leap Pgnciis, R. G. H. Caie, Liverpool. 
19,587. Lusricators, J. A. Morris and W. H. Bunch, 
Manchester. 
19,538. Inontnc Macuings, C. L. Braithwaite and E. 
O’Brien, Manchester. 
19,539. Stipg Ruwes, A. L. Bell, Manchester. 
19,540. ComBingp Rart and Roap Eigctric Tramway 
System, J. and T. O. Dixon, Southampton. 
19,541, INLAND WATERWAY Naveoation, J.and T. O. 
Dixon, Southampton. 
19, te, Someone REGULATING GeaR for Motor Cars, W. 
Scot 
19,543, Waustne Raitway AXE GuaRD, H. A. Davies, 
cy near Bilston. 
19,544. Musicat Instruments, F. Pollard, Douglas. 
19,545. ie ee for Securtno Sasues of Winpow 
Frames, J. H. B rag Leeds. 
19,546. Eaa Cups, A. McGill and J. L. Carty, Glisgow. 
19, "547, SELF-ADJUSTING HOLE Puuva, J. G. Sanderson, 
Wakefield. 
19,548. Dums Jockgy, E. Cordery, London. 
19, 549. Postcarps, J. "i. Wilson, London. 
19, 550. Too. Howper, F. Miiller, London. 
19, "551. WASHING Macuings, E. Irmer, London. 
19552. Frre-poos, E. A. J. Hooper, Birmingham. 
15,558, Apparatus for Ltrtinc Furniturg, G. Cole- 
man, Manchester. 
19,554. Cross Winpinc Macuings, J. J. Stott, Man- 
chester. 
19,555, ORE-CONCENTRATING APPARATUS, J. F, C. Abel- 
spies, London. 
19 556. Curtain Poxgs, J. Cowper, London. 
19,557. Ick Sargs, W. Berger, London. 
19,558. Pwmumatic Feepina Device for Printinc 
MacuINEs, G. Kleim and O. Ungerer, london. 
19,559. ACETYLENE LanTERNS, G. B. Stump, London. 
19,560. VEHICLE BRAKES, F. Nusch.—(L. Baligaud, 


vance. 
19, vee TROLLEYS for ELectRic TRAMWAYS, J. Honnette 
and H. Gebhardi, London. 
19,562. Foupinc Pocker Coms, C. Staub-Schaerer, 


mdon. 
19,563. SHoms with RemovaBiE Sorrs, F. Nusch.— 


a Roy, France.) 
564, Looms ry Weavino, H. Schwarzenbach and 
— a Lier London. 
19,565. Feepinc ARRANGEMENT for CENTRIFUGAL 
Szrarators, 8. C. Hauberg, London. 
i Presgrvine Orcanic Susstances, L. Héritte, 


don. 
19,567. Om Lamps, R. J. Redding, London. 
19,568. Propuction of AceTyLenz Derivatives, H. 





K. Tompkins, Glasgow. 


19,569. SHow Caszs, F. W. Amsden, London. 
19, 570. Caanoine Device for PuoTooraPHic PLaTEs, 
P. von Garainow- -Trauttenberg and M. L. Fabian, 


Lo 

19,571. Mawuracrore of Leap Prroxive, A. G. 
Bloxam.—(Société Anonym: dl’ Btudes Blectro-Chimiques, 
Switzerland.) 

19, _ bene ae iy Gentere Baxakers, The British 

pany, Limited.—{ The General 
Blectrie _ pan Sauten States.) 

19,573. Train ConTROL ren 6 The British Thomson- 
Houston Company, Limited.—(The General Electric 
Company, United States.) 

19,574. Motor Coxtrou Systems, The British Thomson- 
Houston Company, Limited.—(The General Blectric 
Company, United rates.) 

19,575. Fiy-trap, W. C. Hebden, London. 

19,576, ConsTRUcTION of SHIPS’ Propgetiers, L. A 
Wharrard, Birmingham. 

19,577. Firrinas for Winpows, W. L. Hamilton, 





Glasgow. 

19,578. Runninc Gear for Roap Veuicixs, A. F. 
Madden, London. 

19,579. Runninc Gear for Roap Venicres, A. F, 
Madden, London. 

19,580. ELEcTRIC Meters, T. Duncan, London. 

19,581. Boars Frames, H. Schuler, ny pre 

19, 582. Foroinc Presses, B. Gerdau, Lond 

19,583. Varnisaes, J. V. Pugh and Rudge-Whitworth, 
Limited, London. 

19,584. FLAG Caszs, G. I. Herrick, London. 

19,585. Compassgs, G. I. Herrick, London. 

19,586. Moron Roap Veuicies, G. Green and J. 
Miller, London. 

19,587. Manuracrurs of Sprrit, R. Hunt, Liverpool. 

19,588. Mgasurinc Compassss, A. Jupitz, Liverpool. 

19,589. Linorypz Macuungs, J. Mayer and C, Albrecht, 
London, 

19,590. Conpuit for Etxcrric Conpuctors, M. M. 

cHardy, London. 

19,591. Mupevarps, W. Daiber, London, 

19,592. Reservorn ATracuM«Nnts for Psns, H. R. 
Chubb and A. Young, London. 

19,593. Locks, M. G. Wood, London. 

19,594. Water Taps, W. H. Hooper, London. 

19,595. Water Heaters, A, J. Boult, London. 


12th September, 1904. 


19,596. Manuracture of Harness Bits, A. Dewsbury, 
Birmingham. 

19, a Appitions to Harness Bits, A. Dewsbury, 
Birm: 

19.598. Harness Bits, A. Dewsbury, Birmingham. 

19,599. ComBING MAcuINE, R. Meyer and J. Perrin, 
Manchester. 

19,600. Fotp1nc Bepstzaps, J. W. Petavel, London. 

we 601. JacquaRD Mecuanism, A. G. Cowell, Kidder- 


nster. 

=~ 60 CARBURETTER WARMER for Motor CyciEs, 
D. B. Payne, Walmer, Kent. 

19, 208. Hus Brake for Cycxzs, C. A, Hyde, Birming- 


ham 

19, ‘eae “Meratiic Hanpus for Corres Pots, A. W. Hill, 

irmir 

19,605. Courines for RarLway Trucks, T. Wilks, 
Birmingham. 

19,606. MAKING Sucpuates, H. Iles and H. J. Robin- 
son, King’s Heath, Worcestershire. 

19,607. Dress Guar Curs, A. Bevan, W. Perry, and 

A. B. Wood, Birmingham. 

19, ‘608. TRANSMITTING MOTIVE Power, G. H. Robinson, 
Coventry. 

19,609. VARIABLE SpeeD Gear, A. G. Seaman, Kings- 
ton, Surrey. 

19, 610. MITERING Macuing, M. Schiitz and G. Kilgus, 

Baden, Germany. 

19,611. APPARATUS for ELxcrric Motors, J. Klinken- 
berg, ow 

19,612. TERMINAL for Evecrricat Conpuctors, A. 
Duncan, London. 

19,613, Fastentnes for Winpows, W. H. L. Taylor, 
Liverpool. 

19,614. Brake Mxcuanism for Roap VgHIcigs, The 
Hitchon Gear and Automobite Company, Limited, 
and J. Weller, Accrington. 

19,615. SPRaAGS for MoTor Cars, H. W. Cole, Bristol. 

19,616 Automatic Roap Sweeper, J. T. Whittome, 
Tavistock, Devon, 

19,617. Arn TusEs for Cyctz WueE.s, T. W. Haswell, 
Hartlepool. 

19,618. Pappts WHests for Fisninc Boats, J. and W. 
Smith, Leith, N.B. 

19,619. ManuractuBE of Do.ts, D. M. O’Moore, Dublin, 
Treland. 

19,620. MecHanism for Hanp Presses, F. and A. 
Sweeney, Birmingham. 

19,621. Soap Saver, H. Egg, London. 

19, ,622. ATTACHMENT for SELF-BINDING Reapers, F, W. 
Maynard, Stockton-on-Tees. 

19,628. ApscsTABLE SEAT for Scuoots, W. G. Hill, 
Guildford, Surrey. 

19,624, AIR ‘Guy Tarcets, N. Hall, a ham, 

19, 625.. Means for GENERATING Hear, J oad and F, 

A. Bell, London. 
10,086. “Covers for CuLinary UTensits, A. H. Cowan, 


London. 
19,627. Foop Beverage, G P. Sargent, New Barnet, 
Herts. 


er’ 

19,628. Swinc Doors, A. Paillet, London. 

19, ,629. Macuine for Corrina SLicesof Meat, F. Brandt, 
London. 

19,630. PatrerRNn Carbs, EB. Schmid, London. 

19. 681. Hyprav tic Enorng, £. Cousin, London. 

19, 632. Cortina Leap Capsutes for Borrizs, H. 
Klepper, London. 

19,638. Curtine Irons, J. Oppenheimer, London. 

19. 684, Harrpin, A. M. Hendy, London. 

19, 685. Ciurcr MecHanisM for SELY-PROPELLED 
VEHICLES, J. W. Aspinall, London. 

19,686. Launpry Macuinery, J. Clist, London. 

19,637. RETAINING Corps at any ‘ADJUSTED Position, 
R. Poore, London. 

19,688. CaRrign for ArtiviciaL Fires used for 
ANGLING, J. H. Thonger, Uxbridge, Middlesex. 

19, es Ticket and Coin Hotpsr, A. J. Franks and 

J. J. Clennel, London. 

19 640. MourHPiEce for Smoxinc Pipss, L. Simon, 
London. 

19,641. Braces, H. W. Bennett, London. 

19, 642. Boxes for GRAPHOPHONE Disc Recorps, W. F. 
Page, London. 

19,643. Spinpugs, J. C. Potter, London. 

19, ,644. Inonino TaBLEs, J. Adeath, London. 

19, ,645. CLoTH SiNcEING MAcHINES, A. G. Brookes, 
=th Edmunds, United States.) 

19,646. ELECTROLYTIC ELectriciTy Meters, The Bastian 
Meter Com ny, Limited, C. O. Bastian, and C. H. 
Churchill, London. 

19,647. Cuatns for Exxecrric Licut Firrtinoes, F. C. 
Smith and F. H, Davis, Birmingham. 

19,648. FerruLe Extractor, J. J. Brown, Plumstead, 


ent. 

19,649. Game of Sxiti for Inpoors, F. H. George, 
London. 

— rams Inontnc Macutnes, R. Hignett, 


19,60. ‘Teacrao RaiLways and Tramways, J, Clarke, 

mdon. 

19,652. Enve.oves, H. Mowlem, London. 

19; 653. Exrractina Gotp from Siimes, O. W. Ellis 
and F. 8. Highton, London. 

19,654. Fixep Fioatina Structure, W. E. Murray, 
London. 


19,655. Hoss or Prez Courtine, H. Duffin, London. 

19, 656. Gas Stovss, J. J. ‘Strain, London. 

19,657. Winvow Lock, A . Parker, Dannevirke, New 
Zealand. 


19,658. HANDLE-BARS of Cycrzs, W. Gray, Auckland, 
New Zealand. 

9,659. ComprnaTion Bicyciz Too, W. Gray, Auck 
‘ta New Zealand. 
19,660. Manuracture of Dyes, G. W. Johnson. 





(Kalle and Co., Germany.) 
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19,661. WaTerine Cans, C. Soodburn, London. 
19,662. Stawp for the usg of TarLons, M. and B. Wort- 
man, London. 
19,6638. Ferptne-sorrLe Screw Sroprer, T. L. J. 
owell, London. 
19,664. Not-Lock, J. McComb, London. 
19,665. Taansmitrers for ELecrric Fire ALarms, H. 
Hawthorn, London. 
19,666. CoupLine for Pregs, The United Engineering 
Company, Limited, and J. McRae, London. 
19,667. Comptnzp Jer and Spray Nozziz, The United 
ny Company, Limited, and J. McRae, 
maon. 
19,668. Preventine the Formation of Dust on Roaps, 
O. Imray.—(M. Becke, en 
19,659. Sroprer for VaPorisers, K. Paxton, London. 
19,670. SaLooy Macazine Rrecez, F. Linner, London. 
19,671. Pavemeyt Licuts, W. L. Caldwell, 


13th September, 1904. 


10,672. Case for Hoipine Secrions of PLain Paper, 
J. H. Whitehead, London. 

19,673. Device for Removina Dust, W. C. Morison, 
Wolverhampton. 

19,674. Divine Apparatus, A. J. Liversedge, London. 

19,675. Wrap Regt for Mgasunina Corron YaRNs, 
A. Mosley, Nottingham. 

19,676. Process for Paxservinc Fixsu Megat, R. Bell, 
London. 

19,677. INcANDESCENT Gas LIGHTING FiIxTUREs, J. 
Hutchinson, Birmingham. 

19,678. ‘‘Garr” for Winpow CiEaninG, D. Gordon, 
Glasgow. : 

19,679. Stgam Traps, H. Cuurteen, London. 

19,680. Toastinc Apparatus for Bread, C. E. Willis, 
Southampton. 

19,681. Automatic Sprinkiers, R. J. Wilkinson, 
Manchester. 

19,682. HermeTicAL Sgatinc of Wrappers, H. B. 
Appleby, Manchester. 

19,683. Puaninc Macutnes, W. C. Mitchell, Manches- 
ter. 


19,084. Macutnery for Maktne Buitpine Bock, G. 
P. Campbell, Liverpool. 

19,685. Tro.tgy Potes of Exrcrric Tramcars, J 
Schofield, Manchester. 

19,636. Srzamer for Cottnary Porposss, T. H. Rush- 
ton and J. C. Store, Hull. 

19,687. LuBricators, W. Fletcher and W. Butterworth, 
Manchester. 

19,688. Carriace Lamps, A. E. Purrott, London. 

19,689. Biinp-stiTcH Sewine Macuiygs, D. Flanagan, 
Manchester. 

19,690. Lockrast Joints, T. A. Woolldridge and E. A. 
Ward, Birmingham. - 

19,691. GoaRD ARRANGEMENT for RoLuers of Bakers’ 
Brakes, J. Wilson, D. Wilton, and C. Gillespic, 
Glasgow. 

19,692. Surer3, T. McCaw and J. Doherty, Glasgow. 

19,693. Usvockine Doors of Raitway Carriaces, W. 
Auld, Glasgow. 

19,694. Coin Purses, T. Morton, Birmingham. 

19,695. Poriryinc Perro_eum O11s, C. W. Martin and 

. W. Wynne, Liverpool. 

19,696. THenmometers, T. H. Wurmb and R. Baumann, 
St. Louis, United States. 

19,697. Tosss for ‘Carryina Fiowsers, W. Wells, 
Redhill, Surrey. 

19,698. Recorpine Nest, C. Parsons, A. and T. H. 
Brown, Thatcham, Berks. 

19,699. SaHevps and Coverep Straeccrurss, G. B. Smith, 
jun., London, 

19,700. Suppiyinec Fresu Aix to Luncs, H. Smith, 
Egremont, Cumberland. 

19,701. STeRiLisina Arr, A, Lovell, Kingswood, near 
Bristol. 

10,702. An3oLUTELY STrRETCHLESS Bett, 8. Bakes, 
Bradford. 

19,703.. Rusper Tune, E. L. Warren, Liverpool. 

19,704. Fuyine Macuinegs, F, Hall, London. 

19,705. Cases for Rattway Tickets, 8S. M. 8, Turner, 
London. 

19,706. Tent-cLosine “Devick, W. EH. Wedderburn, 
London. 

19,707. Wire Mattresses for Bepsteaps, W. H. Wale, 
London. 

19,708. Exranpina and ConTRactine Buss, A. Speight, 


Coventry. 
19,709. RecuLtatinc Water Svuppiy, T. Clarkson, 
London. 
19,710. Umpretta Taste, W. J. Titley, Bath, 


Somerset. 

19,711. Pipg-vises, C. L. Perry.~+(J. H. Williams and 
Co., United States.) 

19,712. Hor Pirate or Disn Cover, J. W. Foreman, 
London. 

19,713. HotpiInc Winpow Sasnes, C. H, Boyce, 
London. 

19,714. VenicLe Trucks, R. H. Simpson and W. Park, 
London, 

19,715. Puzzig, F. Dumas, London. 

19,716, CoIn-rrEED Apparatus, E. March, London. 

19,717. Mepicatep Innavers, A. F. Collins, London. 

19,718. Seep PLANTING Macuings, P, R. J. Willis.— 
(W. M. Gibbs, United States ) 

19,719. SgparaTina Dost from Arr, J. Barron and 8. 
K. Green, London. 

19,720. Furnaces and MrcHanicaL Sroxers, J. R. 
Fortune, London. 

19,721. INTRODUCING SutpDING Puates into Ovens, A. 
R. Hubbard and R. Flay, London. 

19,722. FoLDING KgEL, S. C. Swan, Colchester. 

19,723. Fastener for Casements, N. Loring, London. 

19,724, ROLLER Biinp3, R. E. Wageley, London. 

19,725. CALCULATING acmense, M. Justice.—(Th: 
Pike Adding Machine Company, United States ) 

19,726. Liprary SHeEtves, N. Parsons, W. H. 
Winslow, and J. L. Kail, London. 

19,727. Friction Ciutcars, H. J. Haddan.(N. S. 
McNab and L. Benson, Victoria ) 

19,728, MgcHANISM for TRANsMISSION of EneRcy, L. 
Buck, London. 

19,729. Reapers and Binpgrs, M. J. Tehan, London. 

19,730. Propucine Orricat [LLusions, M. C. Hopkins, 





mdon. 

19,781. = Inpicators, M. Tuch.—(B&. F. Scofield, 
Germany. 

19,732. KupBer Tires, W. H. Carmont, London. 

19,733. ScrREW-FITTED CoLLAR Sranp, W. Delf, 


mdon. 

19,734. Naits for Securinc the Suogs of Horsms, A. 
W. Knight, London 

19,735. Daepaineg Apparatus, B. Koch, London. 

19,736. Tacktna Macuinas, E, Nolle, London. 

19,787. Impreayxation of Woop, A. J. Boult.—(Hiilsbery 
and Co , Germany.) 

19,738. Drivinc.Cuain Covers, Dover, Limited, and 
H. W. Dover, London. 

19,739. VARIABLE SpgED GEARING, A. Kenrick, jun., 
London. : 

19,740. PNguMatic Trres,.8. B, Brereton, London. 

19,741. Stanps fur Sipk Drums, O. Hawkes, London. 

19,742. Stampinc of Hosigry, 8. H. Gilbert and F. 
Goode, London. ‘ 

19,743. PeesERVING MaRRons, G. B. Raffetto, London. 

a oe MAKING HyprocEn Carsipg, H. 8. Blackmore, 

ndon. 

19,745. Power Jacks, A. Schlesinger, London. 

19,746. RestLient Wuegs, L. Marchand, London, 

19,747. Evastic Fiuip Torsings, N. 8. Douglas, 

mdon. 

19,748. SUPPLYING ALTERNATING ELECTRIC CURRENT, 
A. F. Berry, London. 

19,749, DisTRIBUTING ALTERNATING ELECTRIC CURRENT, 
A. F. Berry, London. 

19,750. ScarFotpina, C. E. Gritton, London. 

19,751. MOTOR-PROPELLED VEHICLES, J. S. Raworth, 
London, 

19,752. THREADING Devices for SHutriss, P. Maechtlin, 


London. 
19,753. AxXLE3 of Motor Veuicies, L. C. Williams, 
London. 





es Incanpescent Gas Lamps, T. Steinicke, 
ve 
A. W. Gillies, Liverpool. 
19,756. WaTeR Motor, R. K. Parkerson, a 
19,757. Greasinc WIkE Ropss, The Clevelan: as 
and Engineering Company, Limited, and F. 


Storr, London. 
19,758. TaermoriLes, M. Wilderman and R. L. Mond, 


ion. 
19,759. Automatic Piayine ATTACHMENT for MusIcaL 
Instruments, G. C. Marks.—(T. P. Brown, United 


States.) 

19,760. Winpow-cLEANING Devices, G. L. T. Dennis, 
London. 

19,761. MECHANICALLY-PROPELLED VEHICLES, J. Hopper, 


on. 
19,762. Pornts for Exrzcrric Tramways, R. Ames, 
London, 
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19,763. TaLkinc Macuines, A. G. Marquis and J. L. 
Brown, Partick, Lanark, N B. 

19,764. Movine Bars of Rotiine Mts, A. Aitchison 
and D. Upton, London. 

19,765. MatcH Box with Winp Guarp, E. L. Enoch, 


Swansea. 
19,708, Ssogz Bacsu Horner, E. Freudewald, Barmen, 


rmany. 
19,767. Boxes, C. McCallum, London. 
19,768. Fiacstarr Hoipzr, L. Maesch, Barmen, 


ny. 
19,769. Heaps of SipHons for AzRaTED L1quips, T. H. 
W. Idris, R. H. Griffith, and Idris and Uo., Limited, 


London. 
19,770. Mera Sash Frames for Winpows, J. Sanderson, 


ow. 

19,771. Bicyctz Gotr CLuB ATracHMENT, R. Thornton, 
Broughty Ferry, Forfarshire. 

19,772. Worp Boitper, J. H. Sutcliffe, Ripley, Yorks. 

19,778. Macuines for Puatin3 Saget, B. A. Thomas, 

rphilly, Glamorgan. 

19,774. hs gegen of Coat Gas, W. Wilson, Kirkin- 
tilloch, N.B. 

19,775. Hanp Stamps, A. G. Manifold, Liverpool. 

19.776. ApPARATUs for AcruaTiInG RalLway Points, G. 
Urie, London. 

19,777. Arn Compressors and Pumps, W. Anderson 
and R. MacGregor, London. 

—- Bicycie Pepats, A. McGill and J. L. Carty, 

ow. 

19,779. Manuracture of Ltatuer, J. Owen and T. 
Thre!fall, Manchester. 

19,780. LeaTHer as a Sop3tiTuTs for InDiA-RUBBER, J. 
Owen and T. Threlfall, Manchester. 

19,781. MgraL JorsTs or Beams, R. H. Homan, Man- 
chester. 

19,782. Licutinc Burners, L. Dittlo and J. Magnin, 
Manchester. 

19,783. VARIABLE SpgED TRaANnsmIssION Gear, E. O. 

on, Surbiton, Surrey. 
19,784. Motor Cars, C. Challiner, Manchester. 
19,785. PorTaBLE Spirit Sroves, A. Hateley, Birming- 


19,786. Mgasurine Devicss, 8. Burton, Halifax. 

19,787. PREVENTING OVERRUNNING Of Trans, T. Half- 
penny, Liverpool. 

19,788. ResiLigntT Tires for Moron Cars, B. Marks, 
Manchester. 

19,789. Pockets of Wearinc AppaREL, E. E. Toy, 
Birminghain. 

19,790. New Burtpinc Srrucrurgs, J. C. Sellars, 
Birkenhead. 

19.791. Appinc Macuing, J. A. Bragg, Irthlingborough, 
Northamptonshire. 

— Protectors for Boots, C. P. Horton, Birming- 
nam, ’ 

19,798. Bact Fastengrs, T., R., and J, Gill, Leeds. 

19,794. SteEVE ATracHMENT for CaRRYING Baas, J. G. 
and J. H. Walton, Stockton-on-Tees. 

19,795. PRINTING PAPERHANGINGS, J. Grantil, Birmming- 


am. 

19,796. FiuTiING Iron, E. J. Brown and 8S. R. Kent, 
Rotherhain, Yorks. 

19,797. AppLIANcE for TRANSMITTING PoweER, A. 
Hunnable, Ilford, Essex. 

19,798. VEHICLE WHEELS, A. Shiels, London. 

19,799. InrgRNAL ComBusTION Enoings, L. M. J. C. 

vavasseur, London. 

19,800. Apparatus for Po.isHinc SsHogs, R. Ley, 
London. 

19,801. New Game, G. Banks and J. Jacques and Son, 
Limited, London. 

19,802. AuTomaTic FLusuHinc Sypuons, E. R. Palmer, 
London. 

19,808. CatHeTers, J. E. Arnold, London. 

19,804. PoRTAaBLE TABLEs with FoLp1no Lxas, F, Bailey, 
London. 

19,805. Boots, J. Weaver, London. 

19,806. Maxinc Saeet Metat Pirss, H. Gumtow, 
London. 

19,807. Hammer.ess Goss, J. B. Lichtfous and H. 

oux, London. 

19,808. Botries, H. R. Holborow, London. 

19,809. Improvep Potato Lirtsr, O. Stacey, London. 

19,810. Sarery Or, Lamps, F. Davis and Ff. Jinks, 
Swindon. 

19,811. PromenavE Prers or WH \RvgsS, A. J. Liversedge, 


n. 

19,812. StopPgRine of Bortvss and Jars, J. J. Pilley, 
London. 

19,813. Expiosion Enoineg, J. Hartoch, London. 

19,814. Lirrinc Screw Jacks, A. Schlesinger, London. 

19,815. Secunine Doors of CurBoarp$3, L. E. Herrmann, 


mdaon. 
19,816. CoNSTRUCTING VENTILATOR GRATINGS, J. Stott, 


mdon. 
— Cash Recisterinc Titts, M. W. Smith, 
ndon. 

19,818. Drivine Gear for Motor Cycigs, G. Regal and 
A. Wohlfarth, London. 

19,819. BunsEN Burners, C. G. Tilley, London. 

19,820. SHARPENING GRAMOPHONE NxEDLEs, A. Smith 
and C, Tuson, Liverpool. 

19,821. Game of Skit, W. P. Thompson.—{F. Schmidt, 
South Australia.) 

19,822. StarTina Resistances for E.ectric Motors, 
M. Latour, London. 

19,823. Protectine “Live” Rat.s, J. J. Hodgson, 
London. 

19,824. Buitp1no Construction, W. Scott and A. H. 
Stent, London. 

19,825. Macnetic Inpuctors, F. W. Howorth.—(A. 
Hommel, Switzerland.) 

19,826. Gas Firgs or Stoves, J. Cash, London. 

19,827. Gas Propucgrs, A. Cerasoli, London. 

19,828. - Presses for CompressINc Meta. Incorts, E. 
Lavgheinrich, London. 

19,829. Exastic: Fiurp Torsines, J. Wilkinson, 
London. 

19,830.. INVERTED INCANDESCENCE Gas Lamps, R. J. 
Spreadbury, London. 

19,831. Sian for Topacconists, O. Wiirscher, London. 

19,832. Brakes, G. E. Osmond, London. 

19,833. Arc Lamps, W. J. Davy, London. 
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19,834. ManuracturE of Precious Stongs, A. H. Git- 
tings, Roseville, near Bilston, Staffs. 

19,835. Cirps for ATracHine TusBEs to Cycrgs, F. E. 
Baker, Coventry. 

19,836. DeTACHABLE Brake for Cycizs, A. J. N. Gocd- 
son, Leighton Buzzard, Bedfordshire. 

19,837..OuTER Coverines of Pneumatic Tings, E. B. 
Hazleton, Sheffield. 

19,838. OpgraTinc Exectric Rattway Points, T. 
Miller, Glasgow. 

19,839. AGRICULTURAL ImpLEMgNT, L. J. Knight, 
Kingston-on-Thames, ‘ } 
19,840. Mrngr’s Sarety Lamp, T. Thomas, Ynishir, 

near Porth. 
19,841. Apparatus for CooLinc WaTER by Air, E. F, 
and H..W. Jarvis, Stockton-on-Tees. 





19,842. Osrarnine Power from Fug. Gasks, E. Cross- 
ley and T. Rigby, Manchester. 
19,843. ApsusTaBLE SpanneRs and Tose WRENCHES, 
G. Clark and T. Turner, Sheffield. 
ne Continuous Contact CoancE Spzep Gear, R. 
ion. 


19,845. EXTINGUisHING FIRE on Surpsoarp, J. Lyall, 
Glasgow. 

19,846. PostcaRp and Book Marker, D. M. Bowie, 
iw. 

19,847. Francine Macuines for Bo1Ler Pxatss, T. 


Black, Glasg 


ow. 
— "Exgctric Conpvit Systzms, A. G. Hyslop, 


Ww. 

19,849. Fan Cootinc for Morons, R. Burns, Glasgow. 

19,850. Tap Jars, P. W. Taylor, Banbury, Warwick. 

19,851. SYPHON FLUSHING TANK and WASTE PREVENTER, 
J. W. Simmons, York. 

19,852. GreamopHong Horns, A. Walker, Glasgow. 

19,853. MeraLtic Frames for Crocks, 8. Timirgs, 
B : - 


19,854. Horsgsnoxs, S. Timings, Birmingham. 
19,855. Suprportine Socks, W. P. Jennings, Hove, 


Sussex. 
19,856. Trou.zR Curps for Cycuists, F, Hursthouse, 
Manchester. 
19,857. Drivine Gear, H. V. James, Manchester. 
19,858. INSPgCTION and REPAIRING of Faprics, H. Lee, 


ley. 

19,859. reighiey for Reparrisc Warps in Looms, H. 

: , Keighley. ’ 

goons ee for Corton Gis, J. F. Bradbury, Man- 
chester. 

19,861. Macaing for Siictnc Bacon, F. T. Johns, 
Manchester. 

19,862. Matcu-Boxes, H. B. Gripper, London. 

19,863, WooLLEN Srock1NGs and Socks, J. Herve, Bir- 
mingham. 

19,864. Free-wHEEL and Brake ATTACHMENTS for 
Cycizs, W. Powell, Derby. 

19,865. ADJUSTABLE BLackBoaRDs, W. Schofield and 
C. Sims, Huddersfield. 

19,866. SHARPENING Leap Pencits, W. Schofield and 
C. Sims, Huddersfield. 

19,867. PropgLtinc Sarps, The Wolseley Tool and 
Motor Car Company, Limited, and H. Austin, 
Wolverhampton. 

19 868. ADJUSTABLE SicHT-rsED Pomes, E. Barnes, 
Handsworth, near Birmingham. 

19,869. Ciyganinc MetaL Castinos, 8. W. Wells, 
Keighley. 

19,870. Propucine Coriss of TYPEWRITTEN CIRCULARS, 
J. A. Nichols and T. Whittingham, London. 

19,871. AUTOMATIC SPRINKLERS, F. A. Phelps, London. 

19,872. Prre Corgs, A. A. Raymond and W. L. Ross, 
London. 

19,873. Botte Brusu, J. Hopkins, jun., London. 

19,874. PostaL Wrappers, A. Woodruff and R. Meye, 
London. 

bag ome Avromatic BLock SystrM, E. A. Richardson, 

mn 


on. 

19,876. Borrtinc Apparatus for Beer, H. Laubach, 
Germany. 

19,877. VENTILATED Boot, G. P. Pateman, London. 

19,878. Evg-oiasses, G. E. Druiff, London. 

19,879. Fotpina Carp Davics, T. G. Edwards, 

mdon. 

19,880. Hat-pins, T. W. Jones, London. 

19,881. Back Piates for SLEEVE Links, T. W. Jones, 
London. 








SELECTED AMERICAN PATENTS. 
From the United States Patent-office Oficial Gazette. 





765,935. Muttistace \CENTRIFUGAL, TURBINE, OR 
SIM(LAR Pump, F. Ray, East Orange, N.J.—Filed 
October 1st, 1903. 

Claim.—A centrifugal, turbine, or like pump, having 

a plurality of impellers, und means for opening and 





closing the suctions of the different impellers to take 
the suction on the first or subsequent impeller accord- 
ing to the discharge-pressure desired. 


765,994. Pompinc Apparatus. A C, &. Rateau, 
Paris, France.—Filed May 26th, 1903. 

Claim.—(1) Ina pumping spparatus of the character 
described, a steam turbine and its shaft, a main cen- 
trifugal pump located on and operated by the turbine 
shaft, in combination with an obturator interposed in 
the steam inlet of the turbine, and means controlled 
by the discharge from the main pump for governing 
said obturator. (2) In a pumping appatatus of the 
character described, a steam turbine and its shaft, a 
main centrifugal pump located on and driven by said 


765, 994] 











shaft, a delivery pipe into which said pump’ dis- 
charges, an obturator interposed in the steam inlet, a 
flexible membrane in operative connection with said 
obturator, one face of said membrane being in 
communication with the atmosphere, and a Pitot 
tube extending from above the other face of: said 
membrane into the delivery pipe from the main pump, 
and arranged’ to convey varying pressures in said 
delivery pipe to the membrane, whereby the govern- 
ing of the obturator is controlled by the discharge 
from the main pump. 


766,022. PERcussION Fuss, A. 7. Dawson and. L. 
Silverman, Westminster, Englund.—Filed January 
7th, " 

Clai m.—I n a percussion fuse, the combination with 
the fuse body having an undercut cavity at its base, 
of a firing pin adapted to loosely fit said cavity at its 





rear end, & protuberance on said firing 

formed by a plurality of longitudinal and rodent 
slits situated at right angles to each other, a percussion 
pellet normally surrounding the point of the firing 





in, and means whereby on shock of discharge and 
consequent setting back of the pellet to arm the 
fuse, said rear end of the firing pin will be laterally ex- 
panded and temporarily locked in said cavity but 
will become laterally compressed again to liberate the 
firing pin on shock of impact, substantially as and 
or the purpose describel. 


766,440. Furnace, F. M. Greene, Minneapolis, Minn. 
—Filed March 30th, 1904. : 
Claim —(1) A furnace, combining a hot air chamber, 

a combustion chamber, a plurality of water heating 
cylinders spaced apart, a series of drop tubes connect- 
ing and maintaining a circulation between said 
cylinders, the inclined grate bars, and a fuel passage 
extending down between the tubes and inclined 
grate bars. (2) In a furnace, a boiler, a heat-collecting 





cylinder located therein, a combustion chamber, a , 


number of hot water cylinders having a circulating 
connection with said boiler, the drop tubes having air 
spaces between and connecting the hot water cylinders 
in a circulating series, the inclined grate bars extend- 
ing down parallel with the drop tubes at each side, 
the fuel passage between the drop tubes and inclined 
bars, and the horizontal rocking grate bars filling in 
the space between the lower ends of the inclined bars. 
766,981. Locomotive Cas Seat, B. W. Anderson, 
Chicayo, Ill,—Filed December 29th, 1902. 

Claim.—In a deVice of the character stated, a seat 
permanently hinged at one edge, and a support *con- 
nected near the opposite edge of the seat, said support 
consisting of a rod having its upper end hirged to the 


766,98! 





underside of the seat, a collar detachably and adjust- 
ably connected with the upper part of said rod, a sleeve 
surrounding the rod and adapted to have its lower end 
resting on the floor, a collar adjustably and removably 
secured to the sleeve, and a spiral spring surrounding 
the sleeve and having its ends connected with said 
collars respectively. 


766,991. PropgLuinc Rattway Cars By SyNcHRO- 


novus Evectric Motors, A. Churchward, New York, 


N.Y.—Filed October 11th, 1902. 

Claim.—{1) The combination with a synchronous 
alternating current electric motor, of an exciter 
mechanically connected therewith and electrically 
connected with the field circuit thereof, a storage 
battery in shunt to said field circuit, and a switch in 
said field circuit controlled by the closing of the 
armature circuit. (2) The combination with a syn- 
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chronous alternating current electric motor, of a field 
circuit exciter driven thereby, a storage battery con- 
nected across the terminals of said exciter, a counter 
shaft geared to said motor, a loose pinion and a loose 
gear on said shaft, electro-magnetic clutches for con- 
necting said — and gear with said shaft, a 
current controller arranged to clutch first the pinion 
and then the gear, and an electric circuit closer con- 
trolled by the closing of the motor armature. circuit 
and operating to close the motor field circuit and the 
clutch circuit simultaneously. 
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NILE IRRIGATION. . 


By Sir Hansury Brown, K.C.M.G., late Inspector-General 
of Irrigation in Lower Egypt, and formerlyin « 
Upper Egypt. - 
No. IV.* 
PROPOSALS RELATING TO THE SOUDAN. 


THE proposals relating to the further development of 
Egypt having now been passed in review, there remain 
to be examined the proposals made in the interests of the 
Soudan. 

A perusal of the reports and appendices contained in 
the Blue-book make this one point clear—namely, that 
knowledge of the data necessary for the preparation of 
projects is the most urgent need. Throughout the report 
are scattered reminders that the data made use of are 
assumptions or guesses, at the best based on probabilities. 
Consequently it is not surprising to find Lord Cromer 
declaring, in his covering despatch, that “all that it is 
proposed to do for the moment is to spend £E24,000 a 
year on the employment of a competent staff to examine 
more closely into some of the various projects to which 
Sir William Garstin has directed attention.” All that Sir 
William professes to do in his report is to indicate the 
different projects requiring study. 

It is proposed, then, and practically decided, to form 
an irrigation service in the Soudan, subject to the control 
of the Ministry of Public Works in Egypt, the necessity 
for such control being indisputable. A great step towards 
success has been made in appointing Mr. C. E. Dupuis 
head of the new service, and in giving him Mr. P. M. 
Tottenham as his assistant, a combination of talent and 
energy which has already done much to improve the 
irrigation system of the Central Delta in Egypt. The 
only objection to this arrangement is that Egypt must 
lose their services so long as they are given to the 
Soudan. 

It has been suggested by critics of the Egyptian 
Government that the study of the Upper Nile problems 
by competent engineers, with their headquarters in the 
Soudan, might have been set on foot some years ago 
after the battle of Omdurman. Probably this was not 
done on account of the difficulty of finding the money 
and the men. But Egypt could have found £E£24,000 
easily for some years past; and I imagine that it is no 
easier now than it was a few years ago for Egypt to 
spare its irrigation officers. 

It seems to me, moreover, a subject for regret that 
the men who accompanied the chiefs of the various 
expeditions to the Upper Nile, made since 1898, were 
not selected from among those who might now become 
members of the Soudan Irrigation -Service, and who 
would be more useful in the preliminary operations of 
the service if they already possessed a general know- 
ledge of the country. The convenience of: Egypt:was 
no doubt consulted, and those officers were taken who 
could best be spared. 

The different projects requiring study are given by 
Sir W. Garstin, in what he considers their order of 
importance, as below :— 

(1) Open barrage near Wad Medani on the Blue Nile. 

(2) Dam and storage reservoir near Rosaires on the 
Blue Nile. 

(3) River Gash irrigation. 

(4) Dam and storage reservoir near Khashm-el-Girba 
on the Atbara River. 

(5) Storage reservoirs on the Dinder and Rahad rivers. 

(6) Storage reservoirs on the Upper Atbara. 

It will, perhaps, be most convenient to examine the 
proposals, grouped with reference to the rivers affecting 
them, under the following heads :— 

(1) Blue Nile projects. 

(2) River Gash project. 

(3) River Atbara projects. 

(4) Berber to Khartoum proposals. 

It is as well to deal with the questions of the Blue 
Nile first, as determining the general irrigation policy 
that it may be best to adopt for the Soudan. In the first 
place, let us dispose of the question of the utilisation of 
Lake Tsana in Abyssinia as a storage reservoir. Mr. 
Dupuis visited and made the circuit of this lake in 
January and February, 1903. His observations show 
that Lake Tsana cannot claim to be the source of the 
Blue Nile, for, as Sir W. Garstin remarks, if Mr. Dupuis’ 
calculations are in any way accurate, “it is evident that 
this lake plays a very small part indeed in the flood dis- 
charge of the Blue Nile, and that its. influence upon the 
volume of the river is extremely limited.” This, how- 
ever, is in its favour as a possible storage reservoir, as 
control of the discharge at its outlet into the river Abai 
—Blue Ni'e—would not inconveniently affect the con- 
ditions of the river within the Soudan territory. More- 
over, the knowledge that Lake Tsana has solittle influence 
upon the river discharge removes the fear, once felt, that 
Abyssinia, under the influence of a Power hostile to 
Egypt, might control the outflow of the lake in such a 
manner as to seriously affect the welfare of Egypt. 

Before calculating what the possibilities of Lake Tsana 
as a storage reservoir may be, it will be as well to note 
what the natural discharges of the Blue Nile are, and 
what supplementing they require at different seasons. 
The flood discharge varies from 7000'to 12,000 cubic 
metres a second, sufficient for all land within reach. If 
the Soudan abstracts so considerable a portion of the 
flood as to affect the levels of the Nile in Egypt materially, 
this will be a matter of no consequence when all Egypt 
is converted to perennial irrigation. If it is not so con- 
verted, then Egypt must meet-the situation by making 
barrages to produce artificially the levels required, as the 
volume of the flood will be always more than sufficient. 
In high floods the reduction of the flood levels will be a 
relief to Egypt. So we may conclude that the flood 
supply is equal. to all requirements, since a discharge 
of 2000 cubic metres a second would fill one million acres 
of basin in thirty days; though what. the possible basin 
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area may become is one of those things which is not yet 
determined. te eae 

In winter the Blue Nile discharge shrinks to from 400 
to 200 cubic meires a second, or, in other words, to from 
35 to 17 million cubic metres a day, sufficient for a 
million acres, if we use the minimum discharge as deter- 
mining the area, or for a million and a-half acres, if we 
use the mean discharge. : ‘ 

In summer the Blue Nile discharge at Khartoum may 
be anything between 200 cubic metres a second and 
nothing. In 1903 it fell to nothing. So that, without 
storage of water, summer crops cannot be grown by 
irrigation from the Blue Nile. And so we come to the 
question of water storage, and to the consideration of the 
advantages offered by Lake Tsana as a reservoir. ; 

Mr. Dupuis gives the area of Lake Tsana itself as 3000 
square kilometres, and of its catchment, exclusive of the 
lake area, as 14,000 square kilometres. The rainfall he 
assumes to be one metre per annum, falling almost wholly 
in the four months June, July, August and September. 
The proportion of the rainfall that reaches the lake he 
takes as 25 per cent. The outflow from the lake is 
calculated to be 8,000,000 cubic metres a day as a mean 
for the year. 

Calculating in the same way as in the case of the 
White Nile lakes, we have the following .— 


Rainfall— 


Catchment area, exclu- 
sive of lake area 


square metres. cubic metres. 


14,000,000,000 x 1 x EA = 3,500,000,000 





Lake area 3,000,000,000 x 1 = 3,009,000,000 
: Total frum vainfall: 330.5 SF ee 6,500,000,000 
Outtlow ... 0... 1. ue a 8,000,000 x 365 = 2,920,000,000 


Balance, quantity evaporated ... ... ..: 3,580,000, 000 

Mr. Dupuis applies a check to these figures by making 

the calculation with independent data, and obtains the 
following figures, which are practically the same :— 
cubic metres, 





Quantity entering lake... 6,572,000,000 
Quantity discharged 2,924,000, 000 
Quantity evaporated 3,641,000,000 


This shows that evaporation disposes of 55 per cent. of 
the rainfall reaching the lake, and that the depth evapo- 
rated is 1°21 m. a year. The lake area is to the 
total catchment ares,as 3 to0 17. The range of levels in 
the lake is given as 1} to 2 m., and the average is said 
to be 13 m. 

From the foregoing calculations Mr. Dupuis concludes 
that the effective reservoir capacity of the lake is 3000 
million cubic metres, and adds that it may fall to 
2000 millions in a year of scanty rainfall, and rise to 5000 
millions in a year of abundant raiy..» Sir W. Garstin 
accepts, the figure of 3000 millions as probably obtain- 
able. If, now, this total available volume is concen- 
trated in the outflow of 100 days—a regulator, to be 
built at the outfall, being kept closed for the remainder 
of the year—the discharge obtainable would be 30 million 
cubic metres a day, sufficient—allowing for loss on the 
way —for about two million acres of land under perennial 
irrigation. But perennially-irrigated lands should, for 
the sake of rotation of crops, have a supply of water 
available at all seasons. Now, we have seen before 
that the natural winter discharge of the Blue Nile is, 
at its lowest, sufficient for one million acres only. If, 
then, we make allowance for keeping up the Blue Nile 
discharge in winter to 300 cubic metres a second, £o as 
to provide sufficient for a gross area of 1,500,000 acres, 
the quantity available for storage for use during the 100 
days of summer will be reduced to 2000 million cubic 
metres, and the gross area of land under perennial irriga- 
tion to 1,500,000 acres ; and this is, apparently, the maxi- 
mum that the Soudan can expect from the Blue Nile and 
Lake Tsana. 

There may be other reservoir sites still to be dis- 
covered cn the Blue Nile itself or on its aftluents; but 
if favourable sites are found, there is still to be solved 
the problem of fil'ing them, and at the same time of 
avoiding silf deposit in the reservoir. In the present 
state of want of knowledge concerning these rivers, there 
is little to be gained by doing more than mention the 
possibility. The study of this question is included in Sir 
W. Garstin’s list as items 2 and 5. 

As regards the work necessary to convert Lake Tsana 
into a reservoir to store 3000 million cubic metres, Mr. 
Dupuis recommends a regulator being built at a site on 
the outflow channel about 10 kiloms. distant from the 
lake. The regulator would have forty openings of 3m. 
each, with its floor sunk 4m. below the high-water 
level in the lake; it would be capable of passing 30 million 
cubic metres a day—847 cubic metres a second—and 
would have to hold up 2m. head of water. Therock 
bed above and below the regulator would have to be cut 
down for some distance to form the channels of approach 
and discharge. 

Were such a reservoir made, a barrage near Wad Medani 
would also be necessary, to provide for the distribution of 
the summer water to the lands lying in the Gezireh, 
south of Khartoum between the White and Blue Niles, 
and to the lands on the right of the Blue Nile. 

Unfortunately, this pe of a Lake Tsana reservoir 
is, for the present, shelved, and-reluctantly abandoned by 
Sir W. Garstin with the following remarks :— 

“There can be no two opinions as to the suitability of 
Lake Tsana as a storage reservoir for the Blue Nile. The 
river, after it leaves the lake, has a heavy fall, and, for a 
great portion of its course, a rocky bed. The loss of 
water would be comparatively small, and with a system 
of weirs constructed in the river bed between Rosaires 
and Khartoum, with canals taking off above them on 
either side, the summer irrigation, both of the Ghezireh 
and of the eastern provinces, could be easily and simply 
effected. Unfortunately, owing to its situation, the 
political difficulties appear to be so great that the chance 
of any such work being carried out must be relegated to 
a very distant future,-if not abandoned altogether. 
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Doubtless, at some future period in the world’s history, 
these ‘difficulties will disappear, and advantage will be 
taken of the obvious suitability of this lake as a great 
reservoir.” 

All will agree with Sir William in regretting that ‘the 
time is not yet.’ 

So- it ‘appears there is no present prospect of the 
Soudan- alongside the Blue Nile getting summer water 
from the river. How, then, is it to be developed? The 
logic of the situation decides this, and Sir W. Garstin 
accepts the situation. He recommends the introduction 
of flood and winter irrigation for the cultivation of cereals, 
and quotes from a former report of his the following 
passage expressive of his views, which, in my opinion, are 
absolutely sound :—‘ The true agricultural future of the 
tracts adjoining the Blue Nile does not, however, lie in 
the direction of summer irrigation, but rather in the 
development of those crops which can be ripened during 
the winter months. The soil of the Ghezireh and of a 
large portion of the lands lying to the east of the river 
much resembles that of those parts of India which pro- 
duce the finest wheat. The climate of the two countries 
is very similar, but in the Soudan one important agent is 
wanting, viz., a winter rainfall. Without this, winter 
crops cannot be raised, except in comparatively small 
areas adjacent to the river. Canal or basin irrigation 
must then be supplied as a substitute for the absence of 
rain in winter. Were this provided the province of 
Sennaar and the southern portion of the province of 
Khartoum might become one of the finest wheat-produc- 
ing areas in the world.” 

The winter discharge of the Blue Nile falls by the end 
of January or February to 200 cubic metres a second, or 
to about 17,000,000 cubic metres a day. Sir W. Garstin 
reckons that “ such a discharge would be sutiicient for the 
irrigation of 800,000 acres of winter crop at the least.” 
Considering that 17 million cubic metres a day is the 
discharge at the end of the winter waterings in February, 
and that the discharge is some 43 millions a day in 
December, and some 80 millions a day in January, I think 
it would be safe to reckon the winter discharge of .the 
Blue Nile sufficient for one million acres. No attempt 
is made by Sir W. Garstin to calculate what use could 
be made of the flood in filling basins and raising crops by 
inundation of the land during flood, as is done in Upper 
Egypt without any winter waterings. I imagine that 
another million acres might be so treated. 

To distribute the winter water, Sir W. Garstin recom- 
mends barrages, similar to the Delta Barrage, with the 
usual distributing canals and works on both banks of the 
river. He writes :—‘‘ As a-commencement it would seem 
to be advisable to begin with the irrigation of the northern 

ortion of the Ghezireh, and of those tracts on the eastern 
feel lying to the north of Wad Medani. Here the 
country is open, and comparatively free from bush and 
forest. Moreover, from its vicinity to Khartoum and the 
railway, it would appear to be more likely to lend itself 
to improvement than ‘do the remoter areas to the south. 
This barrage would most probably be constructed some- 
where downstream of the point where the Rahad River 
joins the Blue Nile, so that the east bank canal could be’ 
carried down to the North without having to cross any 
stream of importance. Should it be found: necessary in 
the future to extend irrigation to the southern tracts, one 
or more barrages further up the river would have to be 
constructed; but it does not seem likely that any large 
development of irrigation in the country south of Sennaar 
will be required for many a year to come.” 

The barrage proposed is estimated by Sir W. Garstin 
to cost £E1,000,000. For the canal system in connection 
with it he has-allowed a figure of £2,000,000, of which 
£E500,000 is included in the list of most urgent works, 
together with the £E1,000,000 for the barrage itself. If 
a weir has to be combined with the barrage, the cost of 
the combined work weuld prcbably be about £E1,500,000. 
Sir W. Garstin, in his estimate of réturns enters 700,000 
acres of Ghezireh lands as paying taxes; that is, after the 
eventual expenditure of £E2,000,000 on the canal system, 
and £E1,000,000 on the barrage. 

It appears to me possible to conduct basin irrigation as 
practised in Upper Egypt ‘alongside winter irrigation as 
practised in Lower Egypt A demonstration of the 
possibility exists—or until quite lately existed—in Middle 
Egypt, where basin irrigation along the Bahr Yusuf has 
been carried on alongside the Ibrahimia- Canal tract 
within which winter crops are irrigated by field channels. 
The basin area could perhaps be embanked and canalised 
at a less rate per acre than the winter irrigation area; 





but a rate of £E8 an acre as a mean for both would not 
be too much to allow. 
Sir W. Garstin’s estimate is as below :— 
Co.t ( Eventual), 
£E. 
Barrage in Blue Nile ... ... ... ... ... 1,000,000 
Ghezireh Canal system, for 700,000 acres... 2,000,000 
Total 3,000,000 
Revenue from Taxation ( Eventual), 
Ghezireh lands, say 700,000 acres, at PT50 350,000 


—that is, 114 per cent. on the cost. 

Using, now, the figures that I have suggested, and 
assuming a tax of Ps PT30 on the basin lands—a very 
low tax—the estimates would become :— 


Cost. 
£E. 
Barrage and weir ... ... 0... «ss see «ee 1,500,000 
Canal and basin system for 2,000,000 acres, 
at £E3 peracre..; ... 9... «6. sees» 6,000:000 
Total 7,500,000 


Revenue from Taxation, 
Winter irrigation, 1,000,000 acres,atPT50 500,000 
Flood irrigation, 1,000,000 acres, at PT30 200,000 
| Se eR ee 
—that is, alittle over 104 per cent. of the cost. 
One of the advantages of the system of basin irrigation 
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for the Soudan is that large areas can be cultivated 
with very few labourers, and, as population is wanting, 
this seems to be an important consideration. 

I would suggest, as a general idea for the utilisation of 
the Blue Nile natural discharges, the following elabora- 
tion of Sir W. Garstin’s proposals—a suggestion which 
has already been made by Sir W. Willcocks, in 1901, on 
page 22 of his pamphlet entitled “The Nile Reservoir 
Dam at Assuan and After.” 

A combined barrage and weir to hold up 6}m. of 
. water, with head works and distributing canals on both 
banks of the river, would be built below the Rahad River 
junction with the Blue Nile. The canal on the left bank 
would be designed to irrigate 500,000 acres in the 
Gezireh, immediately to the south of Khartoum, by field 
channels during winter. The canal on the right bank 
would be designed to irrigate another half million acres 
by field channels during winter, and, in addition, to feed 
the flood canals of 1,000,000 acres of land to be embanked 
and inundated annually on the Upper Egypt basin 
system; or a separate canal system for the basin area 
might take off from above the barrage, probably the 
preferable alternative. These basin lands would lie 
somewhere between Wad Medani and Shendy or Berber, 
but the actual levels of the ground would determine their 
situation definitely. Probably the larger portion of what 
is known as Meroé Island (an area of some 30,000 square 
kiloms., or 7 million acres, lying between- the Blue Nile 
and the Atbara) will prove to be too high to be com- 
manded by the Blue Nile water at the Rahad Junction. 

If, in the future, a summer supply is obtained from 
storage reservoirs constructed on the Blue Nile or its 
afiluents, the barrage and canals would serve to distribute 
it as efficiently as the winter water. 

Concerning the river and land levels at the proposed 
barrage site, no information is given beyond the follow- 
ing :— 

“The average height of the banks over summer water 
level is from 9 to 11 m. for the first 250 kiloms. up- 
stream of Khartoum. Further south they rise and 
average over 10 to 12 m. above low-water level. 
The difference in level between flood and summer is from 
8 to 9 m.” 

“A study of the (Khartoum) gauge registers shows 
that the highest range was 8°06 m. in 1869, and the 
lowest was 5°20 m. in 1877. Also that, as a rule, 
although this is not absolute, the range of the Blue Nile 
in a year of high flood is over 7 m., and of a low one 
below 6m. The range for 1903 was only 6°46 m., while 
for 1874 and 1878, both years of disastrous flood, the 
song at Khartoum was 7°20m. and 7°51 m. respec- 
tively.” 

The water slope of the Blue Nile at Khartoum is given 
&8 4} 99 in the flood season. As we are told that the 
banks rise higher above low water level as one goes 
south, we may assume that the natural ground slope is 
1ob00» OF 10cm. per kilom. If the canals are given a 
water surface slope of sgh55, the water level will be 
nearer country level by 5 cm. forevery kilom. of distance 
from the head. If we assume 10m. as the height 
of the country above low water—the barrage site being 
within 250, kiloms. of Khartoum—and that the barrage 
holds up 6 m. head, the water surface in the head of the 
canal will be 4m. below soil. As the water slope gains 
5 cm. a kilom. over the country slope, the water will 
come to the surface in 80 kiloms. But by regulation, or by 
adopting a flatter water surface slope, this length could be 
reduced to 50 kiloms. or 60 kiloms. Here we have 
the - identical problem which faced Ismail Pasha’s 
engineers, who were called upon to provide for the 
irrigation of the Khedive’s sugar-cane estates in Middle 
Egypt alongside a chain of basins; a problem they solved 
without the help of a barrage on the river, as the exist- 
ence of the corvée or unpaid labour system overcame 
the difficulty of want of ready money to pay for the 
large cubes of earthwork to be excavated. They dug the 
Ibrahimia Canal with a head open to the river, and at 
Derut, 63 kiloms. from the head at Assiout, they con- 
structed regulators to distribute the water between the 
basin feeders and the perennially flowing canals. The 
barrage and Ibrahimia Canal head at Assiout, lately con- 
structed, compiete the scheme, which it is now suggested 
might serve as a model for a Blue Nile project. 

Let us now consider how the proposed canals would 
rvork in flood. The rise of a mean flood is about 6 metres, 
and with such a rise and the barrage fully open, the same 
conditions as regards levels would. be produced as at low 
water when the barrage is holding up 6 m. If the natural 
flood fails to rise 6 m., it can easily be made to do 
so by regulating on the barrage, as it has been shown by 
actual practice that regulation during flood is safe. The 
Assiout barrage in the flood of 1902 held up 1°50 m., 
and the Delta barrage held up still more. 
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THe ADMIRALTY AND R, AND W, HAWTHORN, LESLIE AND Co,? 
Limireb,—A numerous and representative gathering of the officials 
at the Forth Banks Works of the above-named firm entertained Mr. 
S. Wakelam at a dinner held in the Hotel Metropole, Newcastle, 
on the 22nd inst., the occasion being his retirement, owing to age 
limit, from the position of Admiralty overseer. Mr. B. C. Browne, 
jun., presided, and others present included Messrs. 8. Wakelam, 
W. Vick, Jas, Matthews, A. Baird, Jas. Murray, W. C. Watson, 
and T. N. Waller. Advantage was taken of the opportunity to 
present Mr. Wakelam with a handsome silver tea and coffee 
service and framed photograph group of the officials, a gold brooch 
for Mrs. Wakelam, and a silver goblet for his son. Mr. Baird, 
works manager, in making the presentation, paid a high tribute to 
the avility, tact, and unvarying courtesy displayed by Mr. Wake- 
lam during his official connection with the firm as a Government 
representative. Mr. Wakelam, in replying, expressed his heartfelt 
thanks for the honour paid him, and for the crowning act of kind- 
ness that night. In the course of a witty speech, he said that the 
Tyne had well vindicated the trust reposed in it, and, as a proof, 
he mentioned that during his period of nineteen years 540 boilers 
had left the river for H.M. ships built on the Tyne and in 
Government dockyards, For the past ten years Messrs, R. and W. 
Hawthorn, Leslie and Co., Limited, had turned out water-tube 
boilers of various types for the English Navy at the rate of, on an 
average, one per week, 


COSTS OF ELECTRIC AUTOMOBILISM. 
By Rosert H. SMITH. 


Contrary to the expectations very commonly enter- 
tained only a few years ago—expectations very much 
damped by the fate of the London Electric Cab Company 
—electric automobilism has recently made much quiet, 
steady progress. It has been said that the above-named 
cabs cost daily nearly 40 per cent. more than their gross 
earnings; but if a similar enterprise were started in 
London to-day under more favourable auspices, it is 
certain that it would have a much better chance of com- 
mercial success. 

The necessity of carrying the driving energy in the 
form of a storage battery makes the weight of the loaded 
vehicle great in ratio to its passenger or goods-carrying 
capacity; and this puts a somewhat severe limit to the 
range of travel away from a charging station. But 80 to 
100 miles have been run on a single charge, and 30 or 
40 miles journeys may be accomplished with fair 
economy. The greater difficulty is the destructive 
influence upon the battery of the jolting and vibration 
unavoidable upon rough roads. The injury is primarily 
mechanical, but the mechanical disintegration is severely 
detrimental to the efficient electro-chemical action upon 
which the reproduction in active form of the stored 
energy depends. There is comparatively small need to 
improve the chemical character of the battery. The 
efforts of battery designers should be directed, as those of 
Mr. Edison have been, chiefly to obtaining greater 
mechanical strength and elastic flexibility in the plates 
themselves and in their setting in the cell. Of even 
greater importance is the suspension of the whole battery 
in the body of the carriage; and here we suspect that 
great advance is still possible, and perhaps not very 
difficult, as incorrect principles of suspension have been 
‘commonly followed. - The reproductive efficiency of 
existing storage batteries is certainly low; but here it is 
to be observed that this efficiency is greatly influenced by 
the time rate of discharge, and also by the range of the 
charge-and-discharge cycle. To limit these within short 
range means increase of the weight of battery per ton- 
mile of journey to be accomplished upon each re-charge ; 
but it remains to be proved that some considerable 
increase in this ratio may not be economical. If the idea 
of long rural journeys be recognised as outside the useful 
sphere of electric automobilism, if its great convenience 
for urban and suburban traffic be realised, and if sys- 
tematic organisation of re-charging facilities be effectively 
taken in hand, its advantages over petrol traction will 
stand out in better relief. The readiness to start 
without any delay at unexpected times, the avoid- 
ance of running the machinery while the car has to 
wait by the roadside for a few minutes, the ease of 
safe manipulation by unskilled hands, the smooth 
and even driving torque, which saves so much 
in hammering and wear of the gearing, the comparative 
noiselessness, and the absence of smell left floating along 
the track, these ought to count a very great deal in 
civilised urban life. No attempt will be made to make 
it compete with other forms of road traction for heavy 
wagon or omnibus loads; but, without these, there is a 
large open field in private carriages, cabs, and parcel 
vans for shop deliveries and postal service. And there is 
no reason why the traditional heavy, lumbering omnibus 
should not be eventually ousted in a large degree from 
the streets by small, light, rapid omnibuses, seated for, 
say, eight or a dozen at most. 

It may also be remarked that the weight of the battery 
militates against electric automobilism on steep gradients, 
and steep grades also create difficulty with the proper 
suspension of the battery. 

It is only with the class of private carriages that 
sufficient experience as yet exists to afford data for sound 
theorising as to the costs of this kind of road traction. 
With these, for unexplained reasons, the upkeep in tyres 
seems to be greater than in steam and oil- driven 
carriages. With the present usual mechanical construc- 
tion and suspension, the batteries depreciate in value 
from 50 to 80 per cent. per year. The ampére-hour 
capacity per 11b. of weight of battery varies from below 
4 up to 74, with a 30 ampére rate of discharge continued 
until the voltage falls to 1:8. The average voltage is 
assumed as 2, so that the above 74 means 15 watt-hours, 
When the battery is new its efficiency may be 70 or 80 
per cent.; but it gradually falls to 50 or 60. The 
watt-hours required per ton-mile varies most with the 
up or down gradient, but also very greatly with the head 
or side wind, and with the style and muddy or sandy 
condition of the road surface. It must also depend 
greatly upon the kind of gearing employed, upon its 
good or inaccurate manufacture, and on its condition of 
cleanliness and proper lubrication. At six miles per hour 
on a smooth, hard, level road, without head wind, as little 
as 50 to 60 watt-hours per ton-mile has been authenticated, 
but over 200 is often needed, and 140 to 150 is generally 
assumed as the average. An extra 45 watt-hours exactly 
per ton-mile is needed for each 1 per cent. inthe upgrade 
of the road. Thus a grade of lin 12 = 8} per cent., 
needs extra driving work of amount 8} x 45 = 382 
watt-hours per ton-mile. 

At 150 watt-hours per ton-mile, and 10 watt-hours as 
the storage capacity per 1 lb. of battery, there would be 
needed 15 lb. weight of battery for every ton-mile of 
travelling duty to be done upon one re-charge. To pro- 
vide for climbing at least an extra 5 lb. may be added, 
making the allowance 20 lb. of battery per ton-mile. If 
it were 22°4 lb. per ton, or 1 per cent., this would mean 
that a 100-mile journey would be just outside the range 
of possibility, because for it the battery weight would need 
to equal the whole load, leaving nothing over for weight 
of either coach or passengers. 

As made at present, the battery weighs from a-half to 
one and a-half times as much as the carriage, and this— 
exclusive of battery—weighs from two to four times the 





passenger load it is seated for. Thus the total load, 


once = . << aay 





inclusive of full passenger load, is from four to ten times 
that of the useful passenger load carried. 

If C and B be the weight of carriage without battery 
and of the battery alone, both in the same units but in 
any units ; if be the pounds weight of battery needed 
per ton-mile of travel on one charge, and M be the miles 
desired to travel on one charge, then the battery weight 


must be made B = C ee SS and the maximum dis- 
2240 _ 
b 
tance M = 2240 , = If b = 15, then for the three 
ey 
B a 


ratios B/C = }, 1, and 1}, the respective maxima M are 
50, 75, and 90 miles. jf 

The purchase price of electric automobiles per ton 
weight varies, of course, a great deal; but good carriages 
without extra luxurious fittings may be bought for, say, 
£150 per 1000 1b. in the weight of the carriage alone plus 
£60 per 1000]b. in the weight of neeeery 

Twenty per cent. per year may be taken as the sum of 
interest, repairs and depreciation upon the car alone, 
exclusive ot battery, and exclusive of tire repairs and 
renewals. 75 per cent. is not too much to take to cover 
the similar battery costs on the assumption that regular 
daily use is made of the car. 

Drivers’ wages and stabling charges per day may be 
put down roughly at 3s. 6d. plus 1s. 9d. per 1000 Ib. in 
the combined weight of car and battery. Of this six- 
sevenths are due to drivers’ wages, and may be omitted 
if no driver be kept. By : 

Repairs and renewals of tires, oil, and similar minor 
running costs are about 3d. per mile per 1000 Ib. total 
load. 

The cost for re-charging varies locally very greatly, but 
may be assumed at an average of }d. per mile per 1000 lb. 
load. 

If, now, the carriage be run 800 days per year, and an 
average of M miles per day, or 300 M miles per year, 
these data give the daily cost equal to 


# pence ic +B+ P}M + 3s. éd.!1 +C+ B} 


where C, B, and P are respectively the carriage, battery, 
and passenger load, each measured in units of 1000 lb. 
This includes a driver’s wage. Sr: 

This may be reduced to the cost per mile by dividing 
by M, and to the cost per 1000 lb.-mile of total load by 
dividing further by (C + B + P), or of useful passenger 
load by dividing by P. ‘ 

Assuming 7 average passengers to weigh 10001b., and 





M = Daily Mileage. 


calling the number of passengers carried N, then, if the 
full passenger load be carried, the same formula reduces to 
Cost in Pence per Passenger Mile 

x) 

M 


ee 42 3 
=gtaxt+ Gt 
Here = B may range from } to 1}. 


A rough law for weight of carriage and battery is 
C+B=1+™, 


C+B 


N 


although the actual weight must vary greatly with style 
of build and luxury of accommodation. 
: O-R 251, 

This rough rule makes N 5 _ N 
ranges from 1} for one passenger only to °*6 for ten 
passengers and °55 fortwenty. The use of this approxima- 
tion very greatly simplifies the formula for cosé per 
passenger mile. It becomes— 

Cost in pence per passenger mile 


=5+(+%) C+) 


This ratio 


~ 16° \4 N 

The simple meaning of this law is more clearly per- 
ceived by converting it to cost per day by multiplying 
by the number of passenger miles per day—that is, by 
NM. 1t then becomes— 

Cost in pence per day = 84+ 21N +}4M+4NM. 

This shows at once that the daily cost must always be 
more than (84 + 21) = 105 pence, or, say, 9s.,. for the 
minimum of one passenger and 2} iniles. 

It shows also that for any given number of passengers 
the daily cost increases by a straight-line law with the 
number of miles run. The increase per extra mile is 
(} +4N) pence. The straight line starts from the height 
(84 + 21 N). : 

It shows, again, that for any given number of miles 
run per day the daily cost increases by a straight-line law 
with the number of passengers carried. The increase per 
extra ‘passenger is (21 + 4M) pence. The straight line 
starts from the height (84 + }M). 

The diagram in Fig. 1 shows the straight lines giving 
the law of cost per day in relation to length of daily run. 
Each straight line refers to a car seated for a certain 
number of passengers N, written along the line. The 
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base ordinates are M the miles of average daily run. 
The heights give the daily cost in pence, the scale 
running up to 1500 pence = £6 5s., which is the daily cost 
of a 30-seat car running fully loaded 50 miles per day on 
800 days in the year. A 10-seat car, running 34 miles per 
day, costs £2 per day; a 4-seat car, running 48 miles 
per day, costs 25s. per day, and would cost 20s. per day if 
run 27 miles per day on the average. 

Fig. 2 gives the daily cost on a vertical scale of pence to 
base ordinates representing the number of passengers 





N= Number of Passengers 


carried. These oblique straight lines ought really each to 
be a series of detached points only, because fractions of a 
passenger need not be considered so long as the car is 
running successfully. The cost becomes greater than is 
shown by the diagram when any one passenger is reduced 
to fragments. In Fig. 2 each line corresponds to a given 
average daily mileage. 

The cost per passenger and per mile, according to these 
computations, is shown on Fig. 3. The vertical scale 
runs up to eight pence, and ought to run much higher for 





N=Number of Passengers. 


a smaller daily mileage than 10. Six curves are drawn 
in, each for a given daily mileage, the base ordinates again 
giving the number of passengers when the car is fully 
loaded. 

It will be understood that the data from which these 
formule are deduced do not cover results obtained from 
cars so large as to seat 30 passengers; nor, indeed, more 
than 8 to 10. The extension of the law to larger cars is 
theoretical and speculative. Nevertheless, Fig. 3 shows 
that this extension is interesting and instructive. The 
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cost per passenger mile falls rapidly with increasing size 
of car up to 8 or 10 seats; but beyond this size the curves 
sink lower very slowly. It is practically certain that the 
building and running of very large cars would present special 
difficulties, making the costs proportionately greater than 
given by our formula. But without these special sources 
of fresh cost, the curves of Fig. 8 prove that very little 
gain in cost per passenger mile can be obtained by largely 
exceeding the sizes already built. 

That is to say, electric battery traction will not lend 
itself economically to large-sized omnibuses. If omnibus 
traffic is ever to be developed by this mode of traction, it 
must be on the lines already suggested above, namely, in 





small sizes seated for from 6 to 12 at- most, and 
running at high speed. 

Fig. 8 also shows more clearly than Figs. 1 or 2 the 
immense economic importance of maintaining a high 
average daily mileage. But this is demonstrated still more 
satisfactorily by Fig. 4. Here the base ordinates are 
average daily mileages, and each curveis fora fully loaded 
car of given size ; the four curves being for the four sizes, 
4, 6, 8, and 12 passengers. Running only 10 miles per 
day the cost per passenger mile is 3}d. for the largest, 
and nearly 5d. for the smallest car. But at 80 miles ‘per 
day the largest gives less than }d., and the smallest little’ 
more than 2d. At 50 miles per day the largest is only 
1-1d., and the smallest only 14d. per passenger mile. 

It is also instructive to note that the larger the daily 
mileage the less difference does the size of the car make 
to the cost per passenger mile. At 50 miles per day it is. 
1-1d. with a 12-seat car, while with a 80-seat car itis 1:0d., 
a difference which is hardly appreciable. 








THE PATENT RIGHTS OF EMPLOYERS 
AND WORKMEN. ay 
(From a Legal Contributor.) 


THE inventor is sometimes puzzled to know how far he 
is entitled to avail himself of suggestions made by the 
workman who renders assistance in the execution of a 
particular design. While suggestions so made are 
frequently of but small account, it sometimes happens that 
the man who is first called upon to put an inventor’s 
theory into practice lights upon a practical solution of 
some difficulty which has proved a stumbling-block to 
the inventor. How far is the inventor entitled to claim 
the fruits of the workman’s labour and ingenuity as part 
of his invention? 

Again, suppose that a workman who is working in his 
master’s time, with his master’s tools and materials, 
accidentally makes a valuable discovery, which materially 
shortens or renders very much simpler some portion of 
the work upon which he is engaged. Is he (the work- 
man) so entitled to the benefit of the invention that he 
can take out a patent for it in his own name and on his 
own behalf? 

One other question forces itself into notice. An 
inventor may lack the mechanical skill which is required 
to conduct experiments for the purpose of carrying out 
an invention. He must therefore seek assistance, and 
intelligent assistance can only be rendered by a mechanic 
who is cognisant of the problem requiring solution. How 
far does disclosure to such a mechanic invalidate or 
otherwise affect the patent which may be subsequently 
taken out ? 

Dealing with these questions in order, it appears to be 
the law that if an inventor seeks assistance from a 
mechanic who is employed and paid by him, the sugges- 
tions of that mechanic become the property of the 
inventor. Similarly, the inventor would be entitled to 
claim the suggestions of a draughtsman in his employ. 

It is a well-known principle of the law of letters patent 
that every patent must be granted to the true and first 
inventor of a manufacture not already in use. A true 
inventor means a person who has, in fact, created a new 
invention by the exercise of inventive ingenuity ; one 
who has himself found out by his own skill and applica- 
tion the discovery of which he seeks a monopoly. If, 
therefore, the person alleging himself to have invented 
has not made the invention himself, if he has taken 
it from a book, or from a prior patent, or borrowed it 
from another person, or learned it in a fiduciary capacity, 
he cannot in law be the recipient of a valid grant—R. v. 
Wheeler, 2 B. and Ald. 849. 

A close analysis of the foregoing statement of the law 
will reveal the fact that an inventor is not necessarily 
precluded from obtaining assistance in working out the 
details of his invention; that this is, in fact, the law was 
made clear in the case of Allen v. Rawson (1 C. B. 551). 
There the patent was for improvements in the manu- 
facture of felted fabrics. The inventicn related to the 
formation of the layer or bat of wool, a preparatory step 
to the operation of felting. The patentee’s method con- 
sisted in the employment of a roller mechanism, and in 
connection therewith he claimed, inter alia, the use of a 
compound apron and longitudinal guides. Both of these 
improvements had been suggested by workmen. On 
behalf of the defendant in an action for infringement it 
was objected that the patent was bad because it included 
these claims. The jury having found a verdict for the 
plaintiff, the Court of Common Pleas refused a new trial. 
Tindal, C.J%, said :—“ The real question is whether or not 
the improvements suggested by the workmen were of 
such a serious and important character as to preclude 
their adoption by the patentee as part of his invention. 
It would be difficult to define how far the suggestions of 
a workman employed in the construction of a machine 
are to be considered as distinct inventions by him, so as 
to avoid a patent incorporating them taken out by his 
employer. Each case must depend on its own merits. 
But when we see that the principle and object of the 
invention are complete without it, f think it is too much 
that a suggestion of a workman employed in the course 
of the experiments of something calculated more easily to 
carry into effect the conceptions of the inventor should 
render the whole patent void.” At another stage of the 
same case, Erle, J., said :—“I take the law to be that if a 
person has discovered an improved principle, and employs 
engineers or agents or other persons to assist him in 
carrying out the principle, and they, in the course of the 
experiments arising from that employment, make valuable 
discoveries accessory to the main principle, and tending 
to carry that out in a better manner, such improvements 
are the property of the inventor of the original improved 
principle, and may be embodied in his patent; and, if so 
embodied, the patent is not avoided by evidence that the 
agent or servant made the suggestions of that subordinate 
improvement of the primary and improved principle.” 





In David and Woodley’s patent-—Griffin’s Law Officers’ 
Cases, 108—an application was made by David and 
Woodley for. a patent for improvements in sewing 
machines. The application was opposed by Jones, on 
the ground that the invention had bec obtained from 
him. It appeared that Jones, having invented some im- 
provements in sewing machines, was introduced by 
David to Woodley, and Woodley was employed by Jones, 
or by Jones and David conjointly—David ¢laiming some 
interest in Jones’ invention—to make a model. ‘Woodley 
made-certain suggestions, which were embodied in the 
model. Jones took cut a patent for the machine, while 
David and Woodley now applied for a patent for the 
suggestions made by Woodley. The case was first-heard 
by the’ Comptroller-General, who refused the grant, his 
decision being affirmed by the Solicitor-General: on 
appeal. In the course of his judgment the Solicitor- 
General said :—“ I am of opinion that if a workman is 
employed by an inventor to make a model for the pur- 
pose of carrying out his. invention, and the workman 
suggests improvements in detail of the machine, which 
are adopted in the machine or model as completed, those 
suggestions are the property of his employer, and the 


-workman cannot afterwards take out a patent for them.” 
‘| He went on to say that the fact of David making some 


claim to the original invention made no difference, as 
their. disputes could be determined in the Court of 
Chancery. 

Again, in the older case of Bloxam v. Elsee (1 C. and 
P. 567), it was objected that several parts of the machine 
for which a patent was claimed had been suggested by a 
third person. The circumstances of that invention afford 
a good illustration of the kind of assistance which an 
inventor may receive. The invention was of a machine 
to make paper in continuous sheets of an indefinite 
length, and the peculiar feature or principle of the inven- 
tion was the receiving the pulp on an endless wire web, 
passing round cylinders, and revolving with the same 
uniform velocity. ‘The general idea of the machine on 
this principle having been conceived, the mechanical 
details and arrangements requisite for carrying the 
principle into practice, so as to realise the idea, were 
extremely numerous and complicated, and a Mr. Donkin 
was employed professionally to assist in the arrange- 
ments. He made certain valuable suggestions, which 
were adopted by the patentee. Upon these facts the 
Court declared that if a servant, while in the employ of 
his master, makes an invention, that invention belongs to 
the servant and not to the master; but at the same time, 
that if a master employs a skilful person for the express 
purpose of inventing, that the inventions made by him 
will so muck belong to the master as to enable him to 
take out a patent for them. 

The conclusions to be drawn frcm the foregoing cares 
may now be ghortly stated. The suggestions made by a 
workman employed in making a mcdel of an invention 
for the inventor cannot be patented by that workman, 
but, in fact, belong to the employer and merge in his 
invention. Hence he is the only person entitled to a 
patent for them. Therefore, improvements in details 
suggested by such workman and embodied in the 
machine do not entitle that workman to oppose and stop 
the master’s patent on the ground that material parts of 
the invention have been obtained from him. 

The law is thus summarised by. Messrs. Wallace and 
Williamson in their well-known work on patents :—‘* To 
put the test in another form, where the leading idea of 
the invention is the master’s and the y orkman’s variations 
or additions are steps subsidiary and ancillary to that 
idea, there the master is in law permitted to include in 
his monopoly all such variations and additions, as if he 
were, in fact, the true and first inventor of them.” 

The cases above quoted deal mainly with the rights of 
master and workman or draughtsman, when the workman 
is expressly employed for the purpose of working out a 
particular invention. To go one step further. Suppose 
that a draughtsman in the employment of a maker of 
steam engines, but not specifically employed on the inven- 
tion of valve gears, happened to invent one, would his 
patent for it be valid? The correct answer to this would 
seem to be that, inasmuch as the draughtsman was not 
specially employed to make valve gears, nor to assist his 
employer in their manufacture, his patentable ideas would 
not necessarily belong to the master. Again, suppose 
that the same draughtsman invented a new method of 
performing a certain operation employed in the manu- 
facture of an engine, but generally applicable to all sorts 
of engines and machines, would he be free to patent it in 
his own name? In such a case it is conceived, although 
having regard to Heald’s case (wbi infra), the matter is 
by no means free from doubt, the master could claim the 
invention. There would be very little doubt about the 
master’s right if the terms of employment were that the 
draughtsman should assist him in developing or improv- 
ing a certain type of engine. 

It may sometimes happen that the assistance which an 
employer receives from his servant assumes such 
importance that it is difficult to say, as between them, 
who, in fact, is the true inventor of the perfected invention. 
In such a case the Patent-office authorities would now, if 
either opposed a grant to the other, refuse the letters 
patent except in the form of a joint grant to them both 
(Russell’s Patents, 2 De G. and J. 130). 

Passing on to the second question, it is sometimes 
assumed that a mechanic who is pen to devote all 
his time and talents to the interests of his employer must 
surrender to that employer every inyention which occurs 
to him when working with the employer’s materials and 
in the employer’s time. This, however, is not the law, 
and there is no duty of the kind imposed upon the 
employed. 

In Heald’s case (8 R. P. C. 480), which is generally 
regarded as a leading authority on this point, the facts were 
shortly as follows :—-Certain patents for improvements in 

as lamps were opposed on the ground that the invention 
ad been obtained from opponents. It was alleged by 
the opponents, the Incandescent Gas Light Company, 
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‘Limited, and William Ruler, that the applicant had 
obtained the inventions Ruler while he (the appli- 
cant) was in the company’s’employment. It was con- 
tended on the of the applicant that there was no 
rule of patent law that a man who takes out a patent 
while in the employment, of a conipany was bound to 
assign his patent to the company unless he had con- 
tracted to do so, and there was no suggestion in this case 
that Heald had entered into any such contract. It 
appeared that the invention which the applicant desired 
to patent was the subject of experiment and discussion 
by certain servants, of whom the applicant was one, of 
the opposing company, and it was alleged by the technical 
director, the chemist aud the foreman, that the discus- 
sion took place and the experiments were carried out by 
the company’s servants in the company’s time and at the 
company’s expense. The applicant, however, emphati- 
cally declared that he was the true and first inventor of 
that which he desired to patent. Having stated these 
conclusions of fact, the Solicitor-General (before whom 
the case came on appeal from the Comptroller) said, in 
the course of his judgment: “I am not aware of any 
authority which lays down that the invention of a 


servant, even made in the employer’s time, ‘and 


with the use. of the employer's materials, and at 
the expense of the employer, thereby becomes the 
property of the employer, so as to prevent the person 
employed from taking out a patent for it.” He also 
said: “I should have been very glad, although my duty 
is completely discharged when I have given my decision, 
if I could have induced the parties to come to some 
arrangement which should prevent disputes between 
them when my decision may have put them into inde- 
pendent relations—and, perhaps, hostile relations—and if 
I felt it to be within the scope of my duty I should cer- 
tainly make some terms in the giving of these patents to 
Mr. Heald, but I do not think it is within the scope of 
my duty to make those terms.” 

The remarks made by the law officer anent the equity 
of the above case should serve to draw the attention of 
employers to the advisability of entering into an agree- 
ment with any workman who may be in a position to 
work out and patent inventions on his own account. It 
is probable that if some arrangement were made as to 
sharing profits, the inventive faculty of a workman would 
be fostered rather than curtailed. The following problem 
is suggested by Heald’s case. Suppose that, in a large 
manufacturing firm, one or other of the directors tells the 
chief draughtsman that such and such a device is required. 
The chief draughtsman puts the matter into the hands of 
one of his men, who works out all the details. and realises 
the bare idea that was given tohim. Could a patent then 
be taken out in the name of one of the directors and the 
chief draughtsman? Or to put the question in another 
form, would the workman have the right to oppose on 
the ground that the invention was obtained from him? 
[t would seem that, having regard to Heald’s case, the 
Court would here infer that the workman was specially 
employed to put a particular idea into practice, and that 
anything which he might incidentally discover in doing 
so ought to belong to his employers. 

So far we have only dealt with patents applied for 
while the relationship of employer or workman continues. 
It remains to-consider the rights of the parties after the 
termination. of the contract of service. Suppose, for 
instance, a workman obtains an idea while employed by 
a manufacturer. How far is he entitled to patent the 
idea after leaving his employment? The answer to this 
question depends on a variety of considerations. If the 
idea is deliberately stolen from the employer—that is to 
say, if it is one which was at one time the property of the 
employer—he could oppose a grant to the workman, on 
the ground that the invention had been obtained from 
him, and this whether he intended to patent the inven- 
tion or not. .He would be entitled to oppose in either 
case (Thwaites’ application, 9 R. P. C. 515). Assume, 
however, that the workman, after his employment had 
come to an end, made application for a patent in respect 
of some invention which he had worked out in his em- 
ployer’s time with his employer's tools and materials. In 
that case it is conceived that upon the principle laid down 
in Heald’s case (wbi supra) his late employer could not 
interfere. 

The danger to which, according to the above statement 
of the law, an employer is exposed, may, it is conceived, 
be avoided by written agreement made between him and 
his workman. A workman can become hound by contract 
not to disclose, or appropriate for his own use any ideas 
which come to him during his term of service. That 
an agreement of this kind will be upheld by the Court 
appears to have been decided in the case of Barr v. Craven, 
which was heard in the King’s Bench Division at the end 
of last year. In that case an action was brought by an 
insurance company against four discharged agents and 
another insurance company, alleging that the agents had 
made use of the knowledge which they had obtained 
while they were in the employment of the plaintiff 
society for the purpose of inducing persons, who were 
policy holders in the plaintiff society, to transfer their 
policies to the defendant society. The agents had each 
signed an agreement “to introduce all the members in 
my agency to my successor, or to any officer of the 
society, and not to interfere directly or indirectly with any 
of the business, after having resigned this agency, or 
being dismissed therefrom.” It was contended that an 
agreement of this kind was void, as being against public 
policy and too wide. The Court of Appeal, however up- 
held the agreement. Lord Justice Mathew said :—“ In 
my view upon the true construction of these contracts, 
the ‘ business’ meant the business of my agency, and the 
restriction is confined in each case to the locality in which 
the particular defendant was agent to the plaintiff 
society. There can be no objection to such a contract, 
and it is right to restrain a breach.” 

Before leaving the subject under discussion it may be 
well to consider how far an inventor prejudices the 
validity of a patent by taking a workman into his con- 





fidence. It is'a well-known principle of patent law that 
a patent can only be valid in respect of a new inven- 
tion; and the novelty of an invention may be called in 
question if it has been published to any third person. 
A difficult question arises as to whether there has been 
publication of an invention by reason of its disclosure to 
persons occupying a confidential or quasi-confidential 
relation to the inventor. The general rule—according to 
Messrs. Wallace and Williamson—to be deduced from 
the decided cages appears to be that the communication 
of an invention to some other person, if made in 
confidence by, an intending patentee, is no publication, 
such person being neither in law nor in equity entitled to 
make a personal use of the information against the person 
who gave it (Humpherson v. Syer, 4 R. R. C. 413). But 
should the person so informed, in breach of his duty to 
the confiding inventor, disclose the invention to some 
third party free to make use of it, then the publication 
will be complete, and the right of the inventor to letters 
patent destroyed (Gadd v. Mayor of Manchester, 9 K. P. C. 
259). For, once any member of the ‘public, under no 
restriction as to secrecy, has obtained a knowledge of the 
invention sufficient to enable him to perform it, no subse- 
quent patent can debar such person from putting in use 
the knowledge he has so acquired. 

Subsidiary to this question, it is necessary to consider 
how far an inventor publishes his invention if he employs 
an independent employer to make it for him. This point 
was considered, but not decided in Humpherson v. Syer 
(ubi supra). There, Cotton, L.J., said:—“I do not 
think that Widner can be considered as having been a 
servant in any way of the defendant; he was a trades- 
man who received an order to make a machine in 
accordance with the directions and on the instructions of 
his customer ; but it may be that knowing it was to be 
an experimental machine, that the defendant was making 
experiments, and other circumstances which we have not 
fully before us, he might have received those instruc- 
tions under such circumstances that he was not at liberty 
to communicate the knowledge he had obtained to the 
public, or to make use of it publicly, and that he was con- 
fined to the use of that knowledge which he obtained and 
the instructions conveyed to him only for the purpose of 
the defendant who was his customer.” 

The better opinion appears to be that a question of 
this kind must be decided upon the facts of each case. 
Everything depends upon the terms upon which the work 
was undertaken. 








THE INTERNATIONAL EXHIBITION AT 


ST. LOUIS. 
= {hye Mipeoiall Cialbatanion’ 
XVII.*—REVIEW OF THE ENGINEERING EXHIBITS, I. 


In previous papers the engineering features and aspects 
of the Exhibition have been described, together with the 
construction of the large buildings, and the equipment 
of the great power-generating plant. Various exhibits 
have been and will be described, but it will probably 
interest our readers to have a general review of the 
character and extent of the exhibits which in any way 
relate to engingering. And it may be said at the’ outset 
that there is -hardly a department or application of 
engineering jn its various branches which is not repre- 
sented at the Exhibition. It has sometimes been said 
that an “ Engineering Building” should have been pro- 
vided for the concentration of all exhibits of this kind ; 
but a brief mental examination of the broad field covered 
by the work of the engineer, with a perusal of the present 
review of the actual exhibits, will show that it would be 
impracticable to do this, and -that if it should be 
attempted many of the other buildings would be 
practically denuded. 

While the Exhibition is of immense size, it must be 
remembered that a large part of the area is open park 
land, and although the area of the buildings is very great, 
yet these buildings are grouped in such a way that it is 
not difficult for the visitor bent on business or study to 
see all he wants in a short time. For instance, the 
engineer who is interested in dock work and river 
improvement would not be specially interested in mining 
work, while the mechanical engineer or builder of 
machinery would not be disposed to spend much time in 
studying the exhibits in sanitary engineering, or the 
operations of the bacteriological or metallurgical] labora- 
tories. Of course, if the visitor should simply walk 
through the buildings at haphazard he might spend a 
week without seeing much of direct personal interest to 
himself. But the engineer usually has some idea of what 
he wants to see; and a little inquiry, with a study of the 
catalogue, will enable him to use his time to good 
advantage. The American national societies of civil, 
mechanical, mining, and electrical engineers have quarters 
in the Liberal Arts, Machinery, Mining and Electricity 
Buildings respectively ; while the French Society of Civil 
Engineers has quarters in the Liberal Arts Building, and 
the German Engineering Society has quarters in 
Machinery Hall. Besides this, a reading-room and 
information bureau for railway and “ transportation” 
men generally—including engineers—is maintained in the 
Transportation Building. 

In certain lines Great Britain makes excellent exhibits, 
but France and Germany are much more extensively 
represented, and, in fact, Germany has a large and well- 
filled section in every department. It is quite natural 
that the Exhibition should be largely representative of 
American industries, manufactures and progress; but 
English—as well as colonial and foreign readers—will be 
interested in the following review of the exhibits :— 

Machinery Hall.—This building contains the American 
and foreign steam engines, boilers, and electric generators 
which form the power plant supplying current for the 
purposes of the Exhibition, which plant has already been 
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described. There are comparatively few steam engines 
and boilers, besides those contained in the power plant ; 
but among the boilers are the Temple boiler, built by the 
Société du Temple, Cherbourg, and the Miyabara boiler, 
built by the Shibaura Works, Tokyo, Japan; both are of 
the water-tube type, and the former is used in cruisers and 
torpedo boats. 

There is a very large collection of valves, gauges, 
separators, feed-water heaters, and steam specialities. 
This building also contains a varied assortment of 
machinery and apparatus, machine tools, and appliances 
for driving and controlling machinery and pase ngs | 
power. It does not, however, by any means contain al 
the exhibits of this character, as these are to be found in 
various other buildings, the Electricity building in parti- 
cular having a number of electrically-operated machines 
and machine tools. The Mining and Transportation 
buildings contain machinery of special character, and 
machinery for various manufacturing processes is included 
in other buildings. 

There are gas engines of all sizes, from 2 horse-power 
to 250 horse-power, vertical and horizontal, and of 
numerous styles and makes. They are shown applied to 
a variety of pumps, dynamos, launches, railway velo- 
cipedes, air compressors, &c. There are also the Fair- 
banks and the Mietz oil engines and the well-known 
Rider-Ericson hot-air engines. Water-wheels are repre- 
sented by the Pelton and Doble jet or impact water- 
wheels, the latter driving adynamo, and forming a unit of 
the power plant. There is a large exhibit of steam tur- 
bines, of 25 horse-power to 3000 horse-power; these 
include the Curtis, the Delaval, the Westinghouse- 
Parsons, and the new Hamilton turbines. ® 

At the east end of the building is a good display of 
machine tools, mostly of the larger class—heavy boring 
mills, shears, planers and shaping machines. There are 
also steam and vacuum hammers, stamping and forging 
presses, and an extremely interesting though limited 
display of automatic machiaes, performing a variety 
of intricate manipulations in series, without any attention 
beyond occasional oiling. The stock bars—from one to 
six in each machine—are automatically fed, and the 
finished articles are delivered at the side. A number of 
tool-grinding machines is shown, and there are exhi- 
bits of cutting tools, some of which are of the modern 
high-speed tools. Wood-working machinery is repre- 
sented in all its varieties, but not in great quantity. A 
few firms show sawmill and logging machinery, others 
include cooperage, veneer, box making, stave cutting, 
barrel making, and similar machinery. There is a line of 
planers, band and circular saws, &c., and a machine for 
finishing wood mouldings with sandpaper. Electric, 
steam and pneumatic cranes and hoists of various kinds 
are shown, including cableways for hauling logs and trees 
out of the forests. There are also numerous exhibits of 
pulleys, belting and rope transmission, and both 
mechanical and electrical apparatus for varying and 
controlling the speed of machinery. 

The British exhibits in this building include two power- 
ful road locomotives or traction engines by John Fowler 
and Company, of Leeds. These are both fitted with 
hoisting jibs or cranes, and are much larger than any of 
the American traction engines exhibited, most of these 
latter being intended simply for hauling and driving 
thrashers and agricultural machinery. The Fowler 
engines were described in Tne ENGINEER of May 27th, 
1904, and with them are two large road wagons. The 
Sirocco fan is exhibited by Davidson and Co., of Belfast, 
and with this exhibit is a striking drawing to show the 
small size of a Sirocco fan as compared with an ordinary 
fan of the same capacity. This fan has also been 
describedin Tue Enainegr. The French section includes 
drawings and models of Niclausse, Du Temple, and other 
boilers; also boiler appurtenances, street-sweeping 
machines, &c. There are, in addition, some Douane ice 
machines, and some presses for use in the manufacture of 
soap. The Association Francaise de Proprictaires 
d’Appareils 4 Vapeur has an exhibit explaining its work, 
the object of the Association being to secure such manage- 
ment as to prevent boiler explosions, and to effect econo- 
mies in the production and use of steam. The German 
exhibits include steam appliances, band and circular saws, 
and a heavy Huber hydraulic press for shaping and orna- 
menting seamless hollow metallic vessels under very high 
pressures. 

Electricity Building.—At first sight this building is 
apt to be somewhat disappointing, in view of all that has 
been accomplished and developed in the generation and 
application of electricity during the past few years. But 
the large generating plants and apparatus are to be 
found in the Machinery Hall. A considerable share of 
the space is devoted to minor apparatus and appliances ; 
ornamental lamps and lamp holders; and cabinets of 
switches, lamp sockets, insulators, fittings, and fixtures, 
and the thousand-and-one little matters of electrical 
detail. And then, again, a good deal of space is devoted 
to means and apparatus for advertising by electric lamps, 
signs, and devices. But with all this there is much of 
interest in regard to the more important electrical 
machinery, apparatus, and instruments, and the applica- 
tions of electricity to the most varied purposes, including 
the operation of large and small machine tools. 

The large companies, such as the Westinghouse, the 
General, the Bullock, the Western, the National, the 
Crocker- Wheeler, and others, have extensive and compre- 
hensive exhibits of machinery for generating, trans- 
mitting, and transforming current, and utilising it for 
light and power purposes. Generators and motors 
abound, and the applications of power include pumps, 
printing presses, cranes, waterworks valves, fans, 
winding engines, machinery, and machine tools. The 
General Electric Company has a full-sized model of 
its 10,000 horse-power dynamo, with vertical shaft; 
five of these are now being built for the Niagara 
Falls power plant. The firm of Hillairet Huguet, of 
Paris, shows models of its electric capstans, which are 
largely used by the French railways for hauling carriages 
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and wagons, operating turntables, and transfer tables, «c. 
It is explained that their period of use averages only 
about ten to twenty seconds each time.. They are of the 
direct-action type, the main feature being the elimination 
of all speed-reducing devices. They were designed with 
the aid of M. Sartiaux, head of the electrical department 
of the Northern Railway, which railway has 300 of these 
capstans in use. 

Electric tramways and railways are not well repre- 
sented here, although there are several tramway motors 
and bogie trucks, while the Sprague multiple-unit system 
of control is exhibited. This provides for controlling all 
the cars of a train by the motorman on the fast car, or of 
controlling each car when it is cut loose from the train. 
Air brakes for tramcars, including the Christensen brake 
with air compressor on the car, are exhibited. The 
Baldwin Locomotive Company has electric locomotives 
for factories and mines, and the General Electric Com- 
pany also has an electric mining locomotive, all these 

eing on the overhead wire system, but the Hunt Com- 
pany has a storage battery locomotive of a type largely 
used at factories. In another part of the Exhibition is a 
mining locomotive taking current by a cog wheel running 
in a protected rack railin the middle of the line. Mr. 
Behr shows a working model of his proposed Manchester- 
Liverpool “ monorail.” This really has seven lines of 
rails—one for the carrying wheels, two on each side for 
the guide or guard wheels, and two for the main and 
return conductor. Electric tramcars are shown in large 
numbers in the Transportation Building. 

In telegraph and telephone work the exhibits are 
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operator is dispensed with, and each subscriber can 
directly “call up” any other subscriber. The Gray 
telautograph is an interesting device, and was first ex- 
hibited at Chicago in 1893. It is stated that some 2000 
machines are now in use; not for general telegraph work, 
however, but mainly for private service between the 
different departments of banks, &c. 
writes his message, a facsimile reproduction is made at 
the receiving instrument. The De Forest and Marconi 


wireless telegraph systems are represented in operation, | 
and there are other exhibits relative to this development | 


in electrical communication. Underground conduit 


work for electric cables is well shown, and there are | 
insulated joints to protect water and gas mains, &c., | 
The | 


against electrolytic corrosion by straying currents. 
British and French post-office departments have interest- 


| ing exhibits of telegraph apparatus and instruments. 


numerous and varied, including: police, fire alarm, and | 
watchman telegraph system. Electric-clock.and tem- | 


perature regulating systems are shown. These are two 
automatic telephone exchange systems, one of which is 
in extensive use. 





With this system the “central”. 


‘for researeh: and. for. industrial. purposes. 


The minor applications of electric. power are innumer- 
able, including cooking, heating flat-irons and glue-pots, 
driving sheep-shearing and horse-clipping machines, &c. 
In the important fields of the application of electricity to 


medical work, X-ray investigations, electro-therapeutics, | 


and electro-chemical work, there are very. extensive 
exhibits of instruments and apparatus, not alone in the 
Electricity Building, but alsoin other buildings. Germany 
has a specially large and comprehensive exhibit of 
apparatus for electro-chemical and physical work, both 
The British 
section also includes the electro-galvanising:and_electro- 
lytic’ copper deposition: system of §herard Cowper- 
Coles and Co.,; of London. 








Tue Moscow-Windau Railway is expected to be open 
for traffic shortly, the bridges across the Diina and Aa being 
nearly finished. : ‘ 


As the sender | 





NEW LOCOMOTIVE WORKS IN CANADA, 





| New works, designed on modern lines and fitted with 
| modern tools, have been recently built by the Locomotive 
and Machine Company of Montreal, Limited. They are 
situated about six miles eastward from the centre of the city 
of Montreal, and are actually in the parish of Longue Point, 
Quebec. It will be seen from the illustration, Fig. 1, 
that the ground extends from the St. Lawrence River on the 
south to the right of way of the Great Northern and the 
Montreal Terminal Railwaysat the north, the whole property 
covering an area of about 68 acres. There is a complete 
system of lines connecting all the buildings with the two 
| railways already mentioned, and*through them to all the 
lines which radiate from Montreal. . The Government is 
constructing a dock and basin on the river front. The pro- 
vision which is: thus made for getting material into. and out 
of the works will furthermore in the near future be increased 
by a dock and basin which the Dominion Government is 
building in the river, and which will greatly facilitate the 
loading and unloading of water-borne materials, Two views 
are given of the buildings, from which they can be seen 
| to be a substantial and generally pleasing nature, with- 
out any unnecessary ornamentations. The outer walls are 
| built of stone up to the window sill, and above that of 
| brick.. The roof is supported in the usijal manner‘on steel 
trusses, 
| On referring to the ground plan, it will be seen that the 
| plant comprises a main building which includes the five 
|‘prineipal departments; a power plant, a ne eR: and pattern 
shop, a pattern store house, a structural shop, and @ ‘scrap 
house. The main buildings are situated midway between the 
| railroad and the river, the rail passing through the erecting 
| shop, across the turnpike road to the’ shipping dock; they 
| have been so arranged to secure the free interchange of 
| material with the-least amount of unnecessary moving. 
There are five separate shops, including a large well-lighted 
| machineshop, 420ft. by 132ft., divided into two bays bya central] 
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line of columns, each bay having two 10-ton electric ieorelting 
cranes. This shop is fitted with nothing but the latest an 

most modern machinery, and further new tools orappliances 
which facilitate work or accelerate output are being added. 
The forge and smiths’ shop, erecting shop, boiler shop, and 
foundry are all the same size, being 380ft. long by 66ft. wide, 
running parallel to each other, and the end of each leading 
into the machineshop. The partition between each isformed 
of studding, supporting expanded metal sheets and surfaces, 
with plaster on both sides. Such partitions as these serve 
all requirements in the way of dividing the different depart- 
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laid out on lines which justify the company’s claim that 
they have one of the most compact locomotive factories in 
America. ; 








RAIL MAKING IN CANADA. 
(From a Canadian Correspondent.) 
Tue new duty levied by the Dominion upon importe 
steel rails at the rate of 7 dols. per Canadian ton of 
2000 Ib. is equivalent to 7 dols. 84 cents or 82s. 3d. per 
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Fig, 1-GENERAL PLAN 


ments, and are cheap to construct, whilst the floor space 
occupied by them is very small. lectric cranes are use 
throughout the entire plant, Fig. 3, and are distributed thus :— 
The machine shop has four 10-ton cranes ; the erecting shop, 
which requires the largest, has two, each having a carrying 
capacity of 60 tons; the boiler shop is fitted with one 20-ton, 
and the foundry with two 15-ton cranes. In addition 
to these there are in the riveting tower of the boiler 
shop two 20-ton and one 10-ton hydraulic travelling 
crane:. The ordinary swing cranes are liberally provided 
in all departments. The 


| English ton of 2240 1b. The reduction of one-third in 
favour of British goods makes the net charge upon rails, 
when imported direct from British manufacturers, 
5 dols. 23 cents, or 21s. 6d. per 22401b. Rails imported 
into Canada from the United States will be subject to the 
tariff rate of 7 dols. per ton of 2000 Ib., if the contract is 
made at United States market value. Upon rails im- 
ported at lower price an extra duty of 50 per cent. is 
| chargeable under the new law, making a total of 











power plant is divided into an 





engine and boiler-room, Fig. 2, 
conveniently situated for the 
transmission of electric power 
to all departments. The 
pattern and carpenters’ shop 
is a two-storey building, 100ft. 
by 66ft., situated a short dis- 
tance from the others, and the 
pattern storehouse, which is 
adjacent to this building, covers 
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storey only. Conditions exist- 
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for buildings, and, in fact, all 
kind of work of this character 
has been and is now being donethere. A spacious storchouse 
and offices are situated in the south-west corner of the 
main building, conveniently placed near the main road. 

A few words about the output of these works may 
interesting. 
the works may be expected to turn out about 150 locon.otives 
in a year, but with the addition of the new tool equip nents 
that have been ordered, and the improved methods, tog:ether 
with organisation which is being perfected, this outj ut, it 
is anticipated, may be increased to 175 without wcrking 
overtime; by adopting overtime the number of locom >tives 
would be increased to 200. The boiler shop has a ca acity 








It is stated that under the present con:litions | 


Fig. 2—ENLARGED PLAN OF BUILDINGS 


10 dols. 50 cents, or 43s. 2d. per 2000 lb., as the maximum 
Customs levy. This is equivalent to 48s.4d. per ton of 
2240 lb. In respect of rails imported from Germany, the 
surtax will make the rate of Customs duty 10 dols. and 
45 cents per ton,-equal to 43s., with an additional per- 
centage in the case of special-rate contracts. 
It will be seen that these figures give a very substantial 
advantage to the English manufacturer, as against the 
United States or German makers, in the Canadian 
market. These rates are chargeable upon all rails imported 
after the date of the Order in Council, August 27th—except 
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in excess of other departments, and can probably turn out 
about 300 boilers a year, but this excess capavity can be used 
to advantage, because many railway companies order new 


boilers to replace those on old locomotives, which they | 


modernise. At the present time locomotives are being con- 
structed at these works for all the prominent Canadian rail- 
ways, including the Canadian Pacific, the Grand Trunk, the 
Canadian Northern, and the Quebec Central. In addition to 
the works the company is building a large hotel and a num- 
ber of cottages to accommodate many of the workmen. These 
will be placed near the St. Lawrence River on the company’s 
own property. It will be seen from this brief description, 
and the illustrations we are able to give, that the works are 


| rails contracted for prior to that date, brought into Canada 
| not later than November,.8Oth, and laid in Canadian 
| railway tracks not later than February 28th next. 

The United States Customs duty upon steel rails 
imported into that country is seven-twentieths- of a 
cent per pound+equivalent to 7 dols. per ton of 
| 2000lb. The new Canadian duty is therefore identical 
| with that of Washington. But, until now, steel rails have 
come into Canada free of duty, while the United States 
have from the first maintained a high protective tariff. 


ton, the United States duty was brought down by inter- 


mediate stages to the present rate, which has been in force 
for the last ten years. ; 

Up to the year 1895 Canada received its supply of steel 
rails mainly from Great Britain. In 1896 the control of 
a large railway system in the Dominion passed into the 
hands of American managers. A rapid growth in imports 
from the United States followed, attaining its maximum 
in 1901, when the value exceeded £575,000. But the 
“ hot-finish ” rails turned out by the United States rolling 
mills did not give satisfactory results in Canada, and the 
demand again turned to the English makers. The German 
manufacturers saw their chance to get into the open 
market, and offered their rails at rates so much below 
British quotations that they succeeded in making large 
sales to the leading Canadian railways. But the enforce- 
ment by the German Government of an extortionate 
Customs tariff upon Canadian products led to the adop- 
tion by Canada of a retaliatory differential tariff, which 
will be rendered more effective by the new rail duty. 

Canada has now 19,500 miles of railway in operation, of 
which about 800 miles are double track. New railways, 
under construction or contracted for, aggregate 1300 
miles, and if the proposed trans-continental railway 
project is ratified by the vote of the electors at the 
forthcoming general election, this will add, within the 
next eight years, some thousands of miles to the rail- 
way system of the Dominion. Electric railways are 
established in every city, but their aggregate length does 
not exceed 500 miles. 

The first steel rails made in Canada were turned 
out last year by the Algoma Steel Company at Sault 
Ste. Marie. The works established at that place 
have the advantage of unlimited water power from the 
difference of lena, 20ft. and some inches, between Lake 
Superior and Lake Huron. They have direct access by 
local railways to the extensive ore beds north of the 
Lakes. It has been found necessary, however, to import 
a large proportion of ore from the United States; this 
ore is brought in at minimum cost by the American 
steamship lines. Owing to financial difficulties the works 
were closed for six months. They have now been re- 
opened with the aid of an interest guarantee by the 
Government of Ontario upon two million dollars of 
additional capital. It is announced that the company is 
now in a position to turn out five hundred tons per day 
of steel rails of standard section, subject to the Govern- 
ment tests and specifications. 

There is no other rail-rolling establishment in Canada 
at the present time; but a company which has its head- 
quarters at Sydney, in the province of Nova Scotia, is 
preparing to enter the market. This is the Dominion 
fron and Steel Company, which is associated with the 
Dominion Coal Company, controlling the most important 
sections of the great Cape Breton coalfield. The plant is 
to include machinery and appliances for producing open- 
hearth steel and rolling rails on a very extensive scale. 

The United States steel companies will now lose the 
Canadian market. They have large contracts on hand, 
said to be 60,000 tons for the Canadian Pacific Railway, 
and 50,000 tons for the Canadian. Northern Railway. 
Every possible effort is being made to complete delivery 
of these orders before the end of November, when free 
entry expires. 

In addition to the Customs tariff, the effect has alsc to 
be considered of the Canadian Government bounties in 
respect of iron and steel produced within the Dominion. 
Pig iron made in Canada from Canadian ore entitles the 
maker to a grant from the public Treasury at the rate of 
3 dols. per ton; if made in Canada from imported ore, the 
rate of bounty is 2 dols. per ton. Upon pig iron made in 
the province of Ontario from local.ore there is a further 
provincial bounty of 1 dol. per ton. The manufacture of 
steel ingotsis stimulated by a bounty of 2 dols. 25 cents per 
ton. The Canadian steel rail manufacturers will benefit 
by these bounties at each stage of the process of conver- 
sion of crude ore into finished product. It is possible, 
however, that the pig iron stage will be dispensed with in 
the new methods of production. 

The average annual requirement for maintenance and 
renewals of the existing railways of Canada, at ten tons 
per mile, is about 200,000 ton; of steel. The list of new 
railways or extensions now under construction or under 
contract includes the Canadian-Pacific branch line, 
Sudbury to Toronto, 230 miles; branches of the same 
system in the North-west, about 300 miles; the Guelph 
and Goderich Railway, 75 miles; the Temiscamingue 
extension, 70 miles; the James Bay railway, 240 miles; 
the Canadian Northern, main line extension and branches 
in the North-west, 800 miles, of which perhaps 400 may 
be completed this season. It is understood that there 
will be no construction work on the trans-continental 
project this year in any event. The importations for 
this season include a considerable tonnage for doubling 
sections of existing main line, and for extending sidings, 
constructing new shunting yards at terminal points, &c. 
There is also a considerable mileage of electric railway in 
prospect. : 

The 7 dols. tariff is, of course, in the nature of an 
experiment. It can be modified only by an Act of 
Parliament, the authority granted to the administration 
by the Act of 1903 being limited to the imposition of the 
7 dols. duty at such date as the Governor-in-Council 
should designate. 
rails is extremely improbable. Successive Governments 
of the Dominion, whether professedly protectionist or 
otherwise, have offered inducements to capitalists for the 
establishment of the steel rail industry in Canada; the 
offer has at last been accepted, capital has been invested 
to the amount of many millions, and the Government 
cannot now recede from its obligations. 








A PoLL has been taken of Dover ratepayers in con- 
nection with the running of municipal electric trams on Sundays, 





| From an ad valorem charge of 45 per cent., which was in 
force prior to 1871, followed by a fixed rate of 28 dols. per 


and the result is as follows :—Against running, 3021; in favour, 
2887 ; majority against running, 134. . 


A return to the free admittance of . 
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THE COMMERCIAL ASPECT IN THE 
TRANSVAAL. 


Now that the Transvaal Customs returns for the first six 
months of this year have been published, it is possible 
to make a comparison with the returns for the similar 
period of last year, and this enables one to speak with 
some definiteness regarding the commercial aspect. 
The following statements show the related figures :— 
From Jan. Ist From Jan. Ist 


to to 
July Ist, 1904. July Ist, 1903. 
Gross value of imports—exclud- 


ing Government stores... £6,842,040 £11,415,044 
Customs dues collected ... £852,427 £1,138,352 
Average percentage duty 

FORUOOG 00) See Seng ces 12.4% 9-9% 
Specie imported—mainly gold £326,778 £1,258, 281 
Percentage value of imports 

from and vid :— 

Nato ios asso, baa 44% 43% 

— Colony ... 38°/ 41Z 

Delagoa Bay ... 18% 167 


It will be seen that there has been a considerable 
falling off in the quantity and value of imports, and it 
may be further noticed that the Cape route is declining 
in popularity to the benefit of the other two channels. 
In the engineering department the diminution of 
imports is even more marked, as witness the following 
statistics :— 





£ £ 
Iron and steel :— 
Galvanised or corrugated ... 59,388 262,207 
LS emer as ie 69,421 27,478 
Rod, block, and hoop... 67,751 93,241 
Machinery :— 
Electrical 58,670 69,724 
Manufacturing 37,705 74,991 
Mining ... ... 422,672 977,510 
Other kinds ... 151,687 96,735 
Totals ... 867,315... 1,601,986 


Ever since the resumption of mining operations, 
although the development work in connection with both 
new and old properties has been seriously imp2ded on 
account of the shortage of unskilled labour, there has been 
a steadily increasing output from the producing mines. 
This leads porn & to an increase of the value of 
exports, and the extent to which this has taken place 
may be seen hereunder :— 


January Ist to January Ist to 





July ee 1904, July Ist, 1903, 
Exportof gcld ... ... 7,710,584 ... ... ... 5,579,730 
a diamonds... 341,160 ... ... ... nil 
a c ie epee oe i er 56,697 
a WOON. «sc, 35,653 1,948 
Other minor items ... 252,109 70,140 
Totals ... 8,406,217 5,708,515 


During the period January to July of this present year 
we therefore find, in comparison with the corresponding 
period of last year, an increase in the value of exports of 
£3,302,332, as against a decrease in value of imports of 
£4,573,004. 

The actual balance in favour of exports during the first 
six months of this year amounts to £1,564,207, and at 
first sight the financial condition of the country appears 
to be satisfactory. These are the first published statistics 
since the British occupation that represent the Colony as 
being able to produce, and actually producing, more than 
sufficient to pay for its needs in the matter of imports. 
There has been congratulation expressed in certain 
quarters at this state of things, but a slight consideration 
of the accompanying facts leads to quite a different con- 
clusion. 

The fluctuations in the country’s import demand, 
although not considered remarkable in a part of the world 
so inured by this time to the ups and downs of fortune, 
are embarrassing to the manufacturer who wishes to find 
«steady market for his productions, and disappointments 
in this way are damaging to the best interests of the 
Colony. The greatly diminished value of imports bears 
witness in reality to the congested state of the local 
market, general retrenchment, and a tightness in the 
money market. 

The replenishing of stores after the conclusion of hos- 
tilities was carried out on quite too large a scale, with, in 
fact, the most optimistic abandon, credit abounding to 
stock a market which it was expected would leap from 
stagnation into the greatest activity. The sequel is only 
too well known. It is to be hoped, however, that the 
rebuff will not lead to an exaggerated and unnecessary 
caution, combining a scant attention with limited credit. 
This is what the country has in the past suffered from, 
and a repetition would mean no progress. 

This appeal is perfectly justified, for no one really has 
lost faith in the future ; there has just been a check, 
damaging, no doubt, but not necessarily of far-reaching 
consequences. Capital has not flown in at the rate it 
was expected ; the resources of the Colony are being held, 
to a great extent, on option, instead of being strenuously 
exploited. Now that the scarcity of unskilled labour is 
being removed, it is hoped that there will be a freedom 
from this uncalled-for restraint; that the capitalist will 
cease to play the waiting game, and come out boldly to 
launch new ventures on the full tide of prosperity that 
then will be assured. If, after paying our way, the profits 
of the present industries can be diverted from the over- 
sea drain and retained in the country to assist in develop- 
ing new ones, the future success of the Transvaal is 
assured. 

As to how far the British manufacturer will profit by 
the sieady market that is bound, sooner or later, to be 
created, this will depend on the measure of success that 
attends the efforts of the Shipping Freights Conference 
that has recently been sitting in Johannesburg. The 
deliberations have been, up to the present, private, and 
the meetings have been adjourned, after the preparation 








of an interim report, whichis to be submitted immediately 
to the Governments concerned. If the result of this Con- 
ference proves to be the securing of a reasonable rate of 
freight on ocean traffic from England, and the abolition of 
the preferential rates at present in vogue, then both the 
British manufacturer and the South African merchant 
will benefit enormously. Under the present system both 
suffer unduly, and trade with the mother country is 
dropping away. 








A NEW SINKING PUMP. 


A NEw type of sinking pump which possesses several novel 
features has been introduced by the Pulsometer Engineering 
Company, Limited, Reading. As will be seen from the 
accompanying illustrations it is of the plunger type, the usual 
piston-rod and piston being replaced by an outside-packed 
plunger, an advantage when dealing with gritty water. The 
steam end is of the well-known Deane pattern, with the valve 
chest fixed on the top of the cylinder, an arrangement which 
allows the shuttle valve to work horizontally, and obviates 
the use of balance weights. For the same reason the rods 
connecting the auxiliary valve spindles and tappet rod 
are designed to balance each other. The valve gear is all 
outside, and is protected from injury by a guard which 
is easily removable. The lower cover of the steam cylinder 
is cast-in one piece with the smaller plunger, and has two 
stuffing-boxes to allow of the vertical movement of the two 














READING SINKING PUMP 


piston-rods which carry the upper barrel of the pump. This 
is coned outwards towards its lower end, and, by means of 
suitable flanges, is secured to the bottom or larger plunger, 
so that the two portions have a vertical motion equal to that 
of the steam piston. The bottom plunger slides up and down 
inside the water end, and the upper barrel outside the fixed 
smaller plunger respectively. The casting forming the water 
end is securely held to the steam cylinder by four steel 
columns, which are carried up above the water chest, and, 
after being stayed, are fitted with lifting shackles. It will be 
seen that the pump sucks on one stroke and discharges on 
both strokes, and the motion of the water is always in the 
same direction, thereby avoiding shocks due to the reversals 
of the motion of the body of water. 

The pump illustrated has a steam cylinder 16in. diameter 
by 20in. stroke. The lower ram is 1Uin. diameter, and the 
upper ram 7in. diameter; the ratio of the areas being there- 
fore as 78 is to 38. It is capable of lifting 8000 gallons per 
hour at a speed of 80ft. per minute, or 24 double strokes. 
All the working parts of the steam valve gear are bushed 
with gun-metal, the surfaces being liberally proportioned, 
and there are no internal tappets, The water valves are of 
large area, of hard rubber and of the dead lift type, access 
being readily obtained by large hand-holes fitted with hinged 
doors. In order to give an easy flow to the water and to 
prevent condensation of the steam by the proximity of the 
cold water, the outlet from the upper plunger is carried some 
little distance below the cylinder bottom. The flow of water 
is further assisted by an air vessel fitted on to a branch on 
the outlet. To facilitate fixing to the side of a well, brackets 
are cast on the steam cylinder. As will be seen, the rising 





main, steam, and exhaust pipes are grouped around the chain 
when slung in such a way that they can all be bound together, 
the arrangement being such that the rising main balances 
the steam and exhaust pipes for all lifts, thus allowing the 
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DETAILS OF PUMP 


plant to be hung plumb under all conditions. The pump is 
constructed in four sizes, dealing with from 2500 to 15,000 
gallons per hour, 








AMERICAN ENGINEERING NEWS. 


(From our own Correspondent.) 


Locomotive with swperheater.—The New York Central 
Railway, U.S.A., has in service a passenger engine of the 
Atlantic type, fitted with the Coles superheater. ‘The steam 
pipe enters the top of a header in the smoke-box, between 
the tube-plate and the draught pipe leading to the funnel. 
This header or chamber is divided into two compartments by 
a vertical transverse partition. Horizontal tubes 1y;in. 
diameter open into this partition, and are enclosed in 1jin. 
tubes, which open into the rear wall of the header, the 
arrangement being similar to that of circulating tubes in 
water-tube boilers. There are eleven of these headers, each 
having five sets of tubes one above the other, making fifty-five 
superheater tubes. Each of these is inserted in a 3in. boiler 
tube, and these large tubes are shut off by an antomatic 
damper, so that heat will not be drawn through them when 
the engine is not working under steam. The steam frem 
the regulator passes through the steam pipe to the frent 
chamber of the header, thence back through the 1y,in. tubes, 
returning through the 1in. tubes to the rear chamber of the 
header, from which it is couducted to the steam chests. The 
heating surface of the engine is reduced about 12 per cent., 
being 3035 square feet, as compared with 3445ft. in similar 
engines without the superheater. The superheating surface is 
300 square feet. With 200 Ib. per sq. in. pressure, a superheat- 
ing of 180 deg. is accomplished, thetemperature of the super- 
heated steam being 517 deg. The metallic packing of the 
piston-rods is of a special make to resist high temperatures, 
and forced feed is used for the lubrication of the cylinders. 

Electricity on an American railway.—The New York, New 
Haven and Hartford Railway, U.S.A., is about to spend 
some £1,600,000 in introducing electric traction on its Port 
Chester line, which is a loop line 12 miles long, leaving the 
main line at the Harlem River, in the north end of New 
York City, and joining it again at New Rochelle. It serves 
a number of flourishing suburban towns which are tributary 
to New York, and delivers its passengers at, one of the 
termini of the elevated railways. Gocds trains to and from 
the goods yards on the Harlem River are also run over this 
line to the main line. The plans call for six lines of rails— 
two for electric express trains, two for electric local trains, 
and two for steam goods trains. All level crossings will be 
avoided, There will be one swing bridge and a rolling lift 
bascule bridge of 80ft. span. The four lines forelectric trains . 
will be on the north side, and the third-rail conductor 
system and transmission lines are practically the same as on 
the elevated railways, so that the cars can run over the latter. 
The maximum gradients are 1 in 200, and the sharpest 
curves 1150ft. radius. Masonry retaining walls will be used 
for all cuttings and embankments; and all bridges over 
streets will be of steel. The:construction of the line is 
estimated to cost £965,000, exclusive of electrical equipment, 
which is estimated to cost £575,000, as follows :—Seventy 
carriages, £150,000; third rails, with top protection, bond- . 
ing, &e , £83,000; feed wires, liigh-tension wires and pole 
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line, £67,000; two sub-stations, with apparatus, £56,000; 
power station, £184,000; carriage sheds, £20,000; miscel- 
laneous, £15,000. 

The Crocker steam turbine.—A new vg of steam turbine 
is being manufactured by the Warren Electric Company, 
U.S.A., to the designs of Mr. E. C. Crocker, and it was de- 
scribed by the inventor at the annual meeting of the Ohio 
Electrical Association. The turbine is built on the principle 
of expanding steam in a diverging nozzle down to a given 
pressure, where it impinges on the first set of blades or 
buckets fastened to a revolving disc. It is then received by 
a stationary set of guides, which further expands the steam, 
aud directs the flow on to a second set of blades or buckets 
fastened to a second revolving disc, and so on successively 
until the steam is delivered to the exhaust in nearly a station- 
ary condition. Four of the rotating discs or rotors are used. 
After a number of experiments on making nozzles to get as 
nearly a true expansion as possible following the curve line 
of the steam, it was decided that the best method is to cast 
a solid bronze ring and cut the diverging nozzles out of the 
face of this ring. Instead of a nozzle with straight walls 
this gives one which, while following the expansion of steam, 
at the same time follows the circle of the ring, thereby 
approaching very nearly the natural curve line of expanding 
steam. An automatic machine has been made for cutting 
these nozzles. After this operation, and after the ring is 
turned off another solid bronze ring is shrunk on to the out- 
side, thereby closing up the side of the nozzle, and making 
it complete. This nozzle ring is then set into a circular 
steam chamber, forming one of its walls, and is so arranged 
that the steam discharges from it on the buckets arranged | 
around a circular disc ; and as these nozzles follow each 
other around the complete circle, the entire set of buckets 
is filled with steam when the turbine is working at its maxi- 
mum load. An automatic arrangement is provided, whereby 
one or more nozzles are automatically cut on or off, as varia- 
tion of the load may require, thereby giving the turbine an 
efficiency at part load, which is said to be very nearly equal 
to the full load efficiency. By this method of control the 
sieam is never throttled except at the nozzle the governor is 
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operating, all the other nozzles being full open or full closed. | Halcyon for the tender Falcon; C, F. Dunn, to the Vivid for the 
The mhie regulated by a centrifugal governor. The bearings | Violet ; H. 8, Morley, to the Fire Queen for the Tiger; G. H. 
are lubricated under pressure Scullard, to the Halcyon for the oe el charge RP xistedy 
. “agile : | G. E. A. Crichton, to the Porpoise ; P. A. Sanderson, to the Halcyon 
Odeo Geis Wage aaa ee, hig <seelie 5 a - additional for the ge 3-H. J. _ oP Hermione on com- 
2) < , eddy | PRT RIE : F ', & to iti : 
consists of two ammonia compressors, with a rated capacity parser oe. oa Martell mK po ck pee vecamididenialy.. A. Hill, 
of 75 tons each. Steam is supplied by four boilers of 250 | to the Hermione for passage home; E. E. Lewis, to the Formid- 
horse-power. Each compressor has a steam cylinder 20in. | able on recommissioning ; F. R. Pendleton, to the Fire Queen, 
by 44in. and a Linde compressor cylinder 16in. by 30in., the | supernumerary ; H. G. T. Howes, to the Egmont, additional for 
two cylinders being side by side and connected to the same | care, &c., of torpedo boats at Malta; and S. G. Misselbrook, to the 


‘ A j i f Fire Queen for the Dove. : 
shaft. The brine circulation system was adopted for the Engineer Sub-lieutenants,—H. E, Hoare, to the Prometheus on 


warehouse, calcium chloride being employed to allow for low pcg ‘ A 
: ‘ : : commissioning; R. D. Nelson, to the Halcyon for service with 
temperatures, and the rere sy at — es : = confined to engineer captain; H.H. Huxham, E. J. Connores, to the Formid- 
the machinery house. A liquid receiver and oil separator is able on recommissioning ; H. G. Moon, to the Mars; C. G. Breton, 
provided for each unit. There are two condensers, one for | to the Ariadne ; R. C. Miller, to the Egmont, additional for service 
each compressor, each consisting of eight sections or coils, | with engineer captain; W. J. Deans, to the Cornwallis ; F. J. 
each coil 19ft. long and twelve pipes high. The piping is | Drover, to the Suffolk ; 0. C. Dollas, to the Donegal; and.L. P. 
connected so that the ammonia gas and ammonia liquid can | Fowler, to the Revenge; B. W. Knott, L. J. Le Mesurier, 8. Dun- 
be kept independent for each machine and the corresponding | can, W. V. Benoy, E. W. Claxton, O. W. Skinner, H. Wormell, 
receiver and separator, but it is also cross-connected in all | A E. Hunt, H. B. Tostevin, M. E. T. Baker, H. G. Paterson, C. 8. 
A : . Bell, G. W. Phillips, A. Turner, J. G. Budge, A. G. G. Rosevere, W. 
respects. One of the brine coolers has three sections, while Brice R.J.B TR. Hodiinott. G Le Pave 'T. H. Ward 
the other has four, the former being for the so-called low sole Siecle gen clue le inott, G. W. Le Page, T. H. ig 
hei ich Senkavk at Oidacs Fab Acthe Veattaeitor thy C. B. Sheppard, G. Preece, A. G. Crousaz, G. W. Cannan, W. W. 
fer agf title er hes Soepectepa rs ile aes 8 ein eli ce t th < vhe | Lock, H. B. Main, P. D. Fulford, H. W. Wildish, A. C. Brook, and 
high brine, which is delivered at 12 deg. One of the brine! p 7 Bedwell, to R. N. College, Greenwich, lent for course of 
pumps is employed on each system, and they are normally study. 
run about ten hours daily. During the remaining fourteen Chief Artificer Engineer.—T. Williams, to the Fox, on recom- 
hours the low brine rose to about 20 deg. and the high brine | missioning. ; 
to about 30 deg. In thirty minutes after running the pumps | _Artificer Engineers.—G. Dewey, to the Hermione on commission- 
the normal conditions are usually obtained. ing ; R. J. Figgins, to the Formidable on recommissioning ; D. M. 
Lennam and T, F. Watson, to the Vivid, additional, for special 
service ; and T. W. Thorn, to the Good Hope. ; 
Acting Artificer Engineers.—A. Perry, to the Pembroke, addi- 
| tional, for special service; J.T. Mance, to the Formidable, on 

















NAVAL ENGINEER APPOINTMENTS.. | reconimissioning ; W. L. Dawson, to the Fire Queen, supernu- 
THE following appointments have been made at the Ad-| ™°T"Y: 
miralty :— 
Engineer Commander.—F, H. Lister, to the Formidable, on re- ° x 
conpitiasloning. . 4 Tue Indian imports of coal from the United» Kingdom 


Engineer Lieutenants.—F. C. Williams, to the Prometheus ; H. J. | in 1903 fell from 198,574 tons to 133,711 tons, or by 64,863 tons, 
Little, to the Vivid for the Hermione on ats a ; E. Stocker, | while those from other countries rose from 20,773 tons to 30,429 
to the Fire Queen for the Prince George; J. B, Hewitt, to the | tons, or by 9656 tons, . 
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80-INCH DOUBLE BORING MILL 


MESSRS, WEBSTER AND BENNETT, COVENTRY, ENGINEERS 




















BORING AND TURNING 
MILL. 


THE double boring mill is a machine that meets with 
co isiderable favour, for it economises both labour and space, | 
on; man being able to keep the two tools working at their | 
full duty, and the ground space occupied being far less than 
would be required by two machines of equivalent capacity. | 
A machine of this type, constructed by Webster and Bennett, | 
of Coventry, is illustrated above, and by several drawings of 
important parts. This tool hasa capacity for work up to 30in. 
diameter by 18in. deep, and it has been so designed that the 
time and effort required to set work and to operate the slides 


301x. DOUBLE 

















SET OF SPECIAL TOOLS 


are reduced to a minimum, Needless to say, the two halves of | 
the machines are virtually independent. 

The driving cone pulleys are at the back, and their axes are | 
parallel to the greatest length of the machine, thus enabling 
the mill to be fixed in line with the main shop shafting, in- 
stead of at right angles to it, as is sometimes nec:ssary. The 
driving gear is mounted inside the base, and works in either 
single or treble ratio, thus giving power for heavy cutting. 
Th change of gear is made by handles at the front, which 
control friction clutches of the toggle expanded ring type, 
by means of which the speed of the heavy tables may be 
changed instantly and without shock. This change, together 
with two speeds on each countershaft, gives four speeds of 


A section of the spindle and bearing is shown on page 320. 

| A large spur gear is secured to the underside of the face- 
plate or chuck. This form of gear, which is 30in. dia- 
| meter, and is driven by a pinion, is preferred to bevel 


through the spindle. Bushes for boring bars may be inserted. 
in the face-plate. 

The feed motion—shown below—is driven by a three-speed 
cone pulley. A quick movement by means of a hand leverC 
is provided for use when changing from roughing to finish- 
ing, and saves the necessity of shifting the belt when the 
most suitable speed hasbeen fixed upon. This simple arrange- 
ment is — by many users to more ‘complicated gears 
giving a long range of feeds. 

The vertical feed shaft at the back of the cross slide—see large 
section below—is capable of being driven slowly when acutting 
feed is required, and quickly when the slides are to be returned 
or advanced. The cutting feed is driven by the cone pulley, 
and worm gear D. The power quick return is driven by the 
pulley E, which is belted directly to the countershaft, and 
runs at a constant speed. The clutch which controls this 
motion is operated by a hand lever. The direction of the 
travel of the slides is reversed at will by means of the bevel 
wheel and pinions seen at the top of the section. The motion is 
delivered to the gearing at the end of the cross slide by the 
pinion at the end of the bevel wheel shaft, This motion, it 
may be remarked, is a patented feature of the machine. 

The automatic trip motion is shown on page 320. The trip 
dogs F are carried by worm wheels, whose movements always 
bear a fixed relation to the tool. At the termination of the 
cut the dogs strike the lever G, which withdraws the clutch 
from the feed gear. This sliding clutch H is double-ended ; 
the teeth on the one end engage with the feed gear, and those 
on the other end with the crank handle. The whole clutch, 
however, is not long enough to engage both ends at once. By 
this means the crank handle always hangs stationary when 
the automatic feed or the power quick return is in action, 
thus saving any risk of accident if the operator neglects to 
remove the crank. The dials on the worm wheels are indi- 
cated, each division representing 4in. movement of the tool. 
This is very useful when setting up. The vertical slides are 
balanced and mounted on swivels for taper work. The turrets 
are pentagonal, the flat faces being drilled and tapped to 
secure tool-holders when required. The large holes are bored 
and the flat faces milled in position when the machine is 
under test. This ensures their accuracy. Hardened steel 
division plates are fixed to the backs of the turrets, but the 
latter should always be clamped by the bolt through the centre 
before cutting. 

As an example of the great variety of work which may be 
dealt with to advantage on a machine of this kind, we illus- 
trate below an equipment of tools specially designed for 
dealing with motor end brackets. The casting is held in a 
chuck, with deep jaws, and the rim is first turned and 
shouldered. The second operation is effected by a combina- 
tion tool, which roughly bores the hole and turns and faces 
the boss. For the third operation a somewhat similar tool, 
which takes another cut through the hole, finishes the 
turning and facing of the boss, and grooves the boss when 
required, is employed. The fourth tool finishes the hole. All 
the operations are completed at one setting. 

The total weight of the machine is 5 tons 13 ewt. 








CasE HARDENING.—In a process recently patented by Carlo 
Larargese, of Rome, Italy, a mixture of charcoal and lampblack is 
used which enables the case-hardening to be done in a much less 





driving, as there is with it no tendency to lift the spindle. 
The pressure ring is directly under the spur gear, and runs | 








time than with charcoal or other mixtures. It has been found 
that the best results are obtained when the mixture is produced 
by carbonising the bark of wild pine or other resinous woods in a 
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in oil. As will be seen, this ring is supported by a column of 
metal carried straight from the floor line, and imparts a degree 
of solidity which is specially valuable when dealing with heavy 
work. The spindle itself has therefore to take the side thrust 
only. It is bolted directly to the face-plate, and runs in a 
long conical bush B, which may be adjusted by nuts top and 
bottom. The oil reservoirs can be filled without disturbing 





table without shifting the cone belt, 


| any work or fixtures on the face-plate. The cuttings fall | 
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closed crucible or retort provided with suitable means for the 
escape of the volatile gases, but so as to retain in the retort the 
lampblack produced by the resins contained in the bark or added 
to the wood. In place of the bark of wild pine it is possible to 
use common w with the addition of a suitable quantity of 
resin, mineral, or vegetable oils, fat, or other apdep caplet The 
metal to be case-hardened is heated in contact with the mixture, 
and then the h2ated metal is quenched in order to effect the case- 
hardening. 
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| ments alike upon the mechanical engi 
| leave him but little opportunity to investigate any other t 


CIRCULAR SHEARS. 


Somr time ago we were invited to describe a shearing 
machine of foreign origin, which, we were assured, was 
quite new, and must work a revolution in methods of shear- 
ing metal. It was provided with a pair of revolving cutters 
in place of the usual inclined knives, and cut continuously. 
Thinking that possibly it may not be generally known that 
the circular shears are many years old, we have asked | 
Messrs. Hulse and Co., Limited, to let us illustrate a | 
machine of this kind which they have been building for at 
least ten years. The action will be quite obvious from the | 
illustration. The two cutters revolve in opposite directions, 
and shear the plate continuously. The machine illustrated 





| oat of boiler? 
the ciling of machinery surfaces, irrespective of whether they are 


elsewhere. Another cause is that the demand made by all depar* 
ineer’s time and thought 


the commercial side of research. From this point of view fuller 
advantage might be taken of his special training, as, under pre- 
vailing circumstances, his powers are not extended to their full 
value. 

It is generally admitted that the daily operation of existing 
plants is susceptible of further improvement, and although many 
sources of loss are fully recognised, steps are seldom taken to 
stop them. One could enlarge on this subject, but it will be 
enough for the present only to refer to the matter. Ash dumps 
testify toa want of attention to grate surfaces and methods of 
stoking, and miles of fencing post: made from old boiler tubes are 
witnesses of the necessitv of keeping impure water, oil, and air 
Lubrication seems to be interpreted by many as 


moving or not. The use of 
oil-in many situations where 
. solid lubricants would be 











equally effective leads to con- 
siderable expense through 
destruction of foundations 
and the cost of labour and 
stores to “keep the engine- 
room clean, as well as the 
direct loss of lubricant. 
Power lines tapped at 
ridiculous points by wires so 
badly proportioned that they 
become nearly red hot, have 
doubtless come under your 
observation ; and similarly, 
temporary water services, 
that too often become per- 
manent, are laid without fue 
consideration as to their 
capacity, resulting in con- 
siderable power losses. Many 
other instances of small 
sources of loss to be observed 
in the inspection of a run- 
ning plant, will readily occur 
to you. The benefits arising 
from improved machinery are 








CIRCULAR SHEARING MACHINE 


is arranged for cutting discs, which are held between the 
jaws shown, and rotated by hand, quite a small amount of 
pressure being sufficient to feed through a jin. plate. Straight 
cutting can, of course, also be effected, and a fence or guide, 
which can be adjusted for the width of strip to be cut, is pro- 
vided. A heavy fly-wheel is included in the design, and since 
the machine deals with plates no thicker than ,,in., it can 
be worked by hand, a suitable handle for attaching to the fly- 
wheel being provided for the purpose. It is believed that 
machines of this kind consume less power than ordinary 
shears, and since for many classes of work they are more 
rapid in action, itis somewhat surprising that they are not 
more generally employed, and developed on a larger scale, 
and to deal with heavier plates. 








SOUTH AFRICAN MINING AND THE 
INVENTOR.* 

ONE outstanding feature of the history of these fields is the 
magnitude to which the industry has grown, both as regards 
ore mined and gold recovered, in a few years. Speaking broadly, 
this is a sheer case of multiplication of machines in size and num- 
ber, rendered possible only by the successful development of the 
cyanide process, the continuity of the reefs, and the regular value 
of their contents forming together a sufficient inducement to the 
investor tosubscribe the capital necessary to supply these multiples 
of plant. Our marvellous rate of growth in the past isapt to make 
us lose our sense of proportion, and the hardening effect on our 
character which the rush and torrent of our work is responsible 
for, often deadens our sensibility to what is going on around 
us, Some useful end may be served by referring to a few points 
that have affected, and can still further affect, our local practice, 
although many of them must be already familiar to you. 

The assistance that has been derived from the commercial section 
of engineers is one of these matters. Certainly they have a 
material end in view, as has everyone else who has to earn a living, 
but there is no doubt that their constancy in placing before us 
the latest practice and results of the manufacturers whom they 
represent, and their persistence in putting forward devices and 
appliances which it is their business to appreciate, have enabled 
new systems to be adopted with a feeling of security that would 
otherwise have had to be engendered by costly experimenting and 
close study. By their efforts ail the latest practice in their de- 
partments is submitted in a condensed form under specific 
guarantees, and many valuable results, of which only a vague 
description would otherwise percolate to this part of the world, are 
brought ae and quickly before our notice. In these days 
of such voluminous literature, and such rapid extension of scientitic 
knowledge, it is impossible for anyone to keep pace with the 
advance of many subjects, but every commercial engineer is in 
this light a specialist, who is compelled for business purposes to be 
fully equipped with an accurate knowledge of what the rest of the 
world is producing in competition with him. There is thus a fund 
of information ready to hand, and only requiring to undergo a 
winnowing process in the hands of the user. 

The expert knowledge shown by contractors in many classes of 
work, combined with the facilities at their command in the way of 
special plant and suitable labour, enable certain undertakings to 
be carried out rapidly and economically, which without them 
could only be done at a considerable sacrifice of time and unre- 
munerative expenditure. Many of the soundest jobs here to-day 
have been carried out by contractors, and where the results 
have been otherwise, the cause has been traceable to the employ- 
ment of incompetent inspectors, or a lack of judgment in examin- 
ing the credentials of those to whom the work was entrusted. 

While local inventors have done a good deal in improving details, 
and engineers directly attached to mining companies have, by 
improvements in the organisation and arrangements of plants, done 
much to effect economies in labour and material, it must be 
admitted that practically all improvements of a revolutionary 
nature have had their origin elsewhere. To adapt the discoveries 
of others to his needs constitutes by far the greater part of an 
engineer’s work, and the adoption of all that is good in the way of 
mechanical improvements is practically instinctive. It may seem 
strange, however, to the casual observer, that such a field as is 
offered here for inventive talent has not been more successfully 
explored locally. There must be extraneous causes for this, and 
one of them is, that so important is the necessity of reliability no 
vital part of the plant can be experimental. Many devices and 
improvements have been advanced well on towards maturity by 
local experimenters, and have had to be set aside for so long a period, 
owing to the limitations imposed on practical and financial experi- 
ment, that they have heen independently discovered and perfected 

* From the retiring address of Mr. David Gilmour, president of 
pelle African Association of Engineers, Johannesburg, delivered 
dune 29th. 








thus to a great extent 
neutralised by want of care 
in ee way in which 
it should be treated, and the 
increasing complexity of the plants now demanded for economy, 
is in turn demanding for its successful working, men who com- 
bine powers of organisation with a complete knowledge of the 
interminable evils that spring from inattention to the first 
principles of their profession. 

The improvements lately inaugurated in connection with the 
important matter of removing broken ore from the stopes are 
worthy of serious attention. Many schemes are under considera- 
tion with a view to effect a saving in the cost of underground 
tramming. The difficulties in this are great—the contorted direc- 
tion of the drives, the rapidity with which levels are abandoned, 
the necessity of avoiding the consumption of oxygen as far as 
possible, and the cost of sidings for loading stations being all 
factors in the problem. A cheap, handy, and efficient means of 
tramming underground would be of immense value. Another 
direction in which most thoughts are at present turning, is 
towards a really effective safety catch for man cages, and one that 
will act in the incline as well as in the vertical portion of the 
shaft. Many such have been devised, some only just lately, but 
until these are all tried on a large scale their prcperties are 
unknown. Almost all accidents occur while the cage is ascending, 
and if that side alone can be made secure against accident a great 
gain will have been established. From some published statistics 
of observations on safety catches, extending over many years, it 
appears that out of 117 accidents when hoisting coal the safety 
devices failed to act fifty-three times, and out of ten accidents 
when raising men, one failure. A safety device for man cages 
that will control accidents to the descending cage will have to 
come into action comparatively gently. I need hardly remind 
you that if, when descending at 1200ft. per minute, the safety 
catches come suddenly into action in half a second after the 
breaking of the rope, a shock will be produced similar tu that 
experienced in jumping from a height of 20ft., but with far more 
serious effects, owing to the unexpectedness of the event. 

The life of a mine is generally a measure of the substantiality 
to be shown in the design and erection of the machinery, but that 
easily perishable and highly useful material, timber, seldom 
receives the same teeenial an: There are so many factors 
bearing on the preservation of timber that if even a few of them 
were carefully considered many of the stoppages and much of the 
labour of renewal, all of which have 2 definite value, could be 
avoided, The effects of decay are, unfortunately, not reflected in 
working costs ; but when the end comes, as inmany casesit did during 
the war period, the drain on capital is severe. By the treatment 
of timber I do not mean an indiscriminate coating with one of the 
recognised, and, if properly used, very effective preservatives ; 
but an intelligent study of the conditions to which the material 
will be subjected when in position, and the manner in which dry 
rot spores are propagated, whereby attention is drawn to the 
proper selection of the material and the necessity of reasonable 
care in keeping the conditions as uniform and favourable as pos- 
sible. One naturally thinks of steel as a substitute, but for many 
of the purposes of construction this, apart from its greater cost, 
will never supersede timber. The staunchness, the ease in 
manipulation, the facility with which connections can be made, 
sw handiness and ubiquity of timber will ensure its extensive use 
always. 

Ferro-concrete is now pretty widely known, but has not yet been 
extensively applied here. Imbedding a few lengths of old wire 
rope in a concrete mat to give cohesion in situations where settle- 
ment is probable has doubtless been practised by most of you, and 
is the elementary idea of ferro-concrete. Such widely different 
structures as lighthouses and railway sleepers have already bene- 
fited from its application. The steel sections being protected 
from all corrosion can be depended on to carry the tensile stresses 
for indefinite periods, while the concrete itself is eminently suited 
to take the compression stresses. We thus have a compound 
structure practically indestructible under all conditions, the 
strength of which may be accurately calculated, and which, being 
so largely composed of sand and stone, so plentiful round here, 
should be capable of economically replacing much timber, heavy 
masonry, ordinary concrete, and steel sections in our construction 
work, 

Owing to the large proportion which the cost in wages bears to 
the whole in running an air rock drill, a greater saving can be 
made by increasing the drilling speed of the machine than in any 
other direction. "heentr per cent. improvement in the drilling 
rate means a saving of 10 per cent. in the cost per foot of holing, 
assuming the air consumption to be proportional to the number of 
feet drilled, while it requires a drill 40 per cent. more economical 
in air consumption, the drilling rate remaining as at present, to 
effect a like saving in cost. How small is the part played by the 
cost of spare parts and repairs is noticeable, as 50 per cent. reduc- 
tion in this does not lower the cost of working 5 percent. Better 
performance of compressors and their accessories, with increased 
driJling rate and decreased air consumption by machines, are all 
improvements still possible, and these; together with the indirect 
benefits that such a wedium as air bestows in many of the side 
issues of ventilation will combine to establish compressed air as a 
motive power for rock drilling more securely than ever, and 
though the great economy in power consumption obtainable 





through electrical percussion drills has always been 4 
these so far have failed in rapidity of execution and ease in 
manipulation. 

The Cummings system of compressed air transmission, brought 
before the Mechanical Engineers’ Association, is still in the throes 
of discussion, and this will repng bring up the question of 
re-heating and expansive working on a e scale for pumping, 
hoisting, and operations other than rock drilling. While the value 
of the re-heater as a thermal adjunct to the motor can be easily 
demonstrated, more practical experience with it on a large scale 
in our mines is necessary in order to show that its value outweighs 
its inconvenience. 

The sharpening of machine and hand drills in underground 
workshops is a necessity in deep mines, and an efficient heating 
furnace is a real want. Though considerable success has followed 
certain varieties using oil fuel, great advances may still be expected 
in electric furnaces, notably those of the tank ty For some 
years experiments with drills having removable cutting edges have 
been under observation, and if these result in a cheap and effec- 
tive bit, furnaces and sharpening machinery underground would, 
of course, be unnecessary. At = the cost of sharpening hand 
drills, including waste of steel, handling the drills to and from the 
face, and all other charges, amounts to about 24d. per point. 

A reduction in labour and maintenance, with an increase in 
efficiency, are results likely to follow the absence of all other 
functions in a stamp battery but its natural one of being con- 
sidered asacrushing machine. The manual work of the metal- 
lurgist is generally separated from that of the mechanic in other 
departments, and it seems anomalous that in one of the most 
mechanical of all operations about a mine the duties of each should 
be combined in one person. It is seldom that one man is capable 
of doing both kinds of work, and as the efficiency of the mill is 
entirely dependent on mechanical knowledge, it is a natural con- 
clusion that it should be entrusted to those qualified mainly in 
that direction, especially under circumstances where - inside 
amalgamation is no longer practised. A millwright can as rapidly 
and completely learn the 2 Pepa of water supply, feed, screens, 
and drop as anyone, while his trade gives him a great advantage 
in keeping shafts, belts, keys, &c., in one repair. The removal 
of the amalgamator to a central metallurgical house would enable 
him to carry out his duties without the interruption that so fre- 
quently occurs through a stem or belt breaking in the middle of 
the important process of scraping the plates, with the further 
advantage of enabling the recovery of all the gold being under the 
supervision of a trained chemist and metallurgist. The distribu- 
tion of the pulp equally over the plates from one central source 
presents no mechanical difficulty. The coating of the gold in its 
passage from the mill to the plates in the extractor house may 
affect amalgamation, but doubtless this difficulty could be success- 
fully overcome by the chemists. Such a system would enable the 
full plate surface to be constantly in action by the installation of 
an extra table, and a system of removable plates, if such is desired, 
becomes possible. 

When one compares the work accomplished elsewhere in the 
distribution of electrical power with what has been done here, it 
will be seen that we are as yet in our infancy. The economical 
effect of a high load factor in reducing the cost of production is too 
well known to be dwelt on here. The point we have reached has 
only included those machines which give about the worst condi- 
tions in electrical transmission, as far as the load factor is concerned, 
such as crushers, lighting, intermittent pumping, &c., and this 
would be conspicuously benefited by taking even one step forward 
and driving small groups of stamps electrically. Such an addition 
would also have a great and beneficial influence on the capital cost, 
while the increased convenience, saving in attention to long lines 
of shafting, wear of tighteners, belts and ropes, is apparent. The 
power generating plant, as well as the motors, may then be sub- 
divided into interchangeable units of suitable sizes and certain 
insurance against stoppages cheaply and effectively provided with- 
out going to the extremes that are often manifest in providing re- 
lays for almost all services. Electricity has to play a far more 
important part in the future working of our mines than is perhaps 
realised, and amongst other things it must be looked to fora 
solution of the problem of hoisting. Continuous elevation is per- 
haps too much to hope for at present, but that this will eventually 
be accomplished there is no reason to doubt—the present tendenc 
being to increase the number of stages, though not yet to the limit 
which makes the operation continuous. The subject of hoisting 
from great depths by existing methods is not yet satisfactorily 
settled. Since its discussion in this room, great strides in doing 
the work electrically have been made. Quite a number of large 
plants on various systems have been at work now for some time, 
giving results unsurpassed by steam hoists, and the suitability of 
this class of work to simplifying and cheapening the equipment of 
the future is beyond doubt. 

The development of the single-phase motor is at present being 
principally conducted on traction lines, but great advances in its 
application to ordinary transmission may be expected. With the 
progress that has already been made we may hope for another 
great impulse to electrical distribution, and the question of single- 
phase motors for hoisting will probably soon be attacked, as the 
conditions are practically similar to those imposed by traction 
schemes, 

The steam turbine has now established its claim to fulfil all that 
our peculiar local conditions demand, such as reliability in opera- 
tion, economy in consumption, simplicity—internally and externally 
—suitability for transport in large units over our present railway 
system, cheapness in first cost, foundations and housing, and high 
overload capacity and governing power. Nothing unusual in the 
way of steam pressure is necessary to the efficiency of the steam 
turbine, and increases in this direction have comparatively small 
influence. Its reputation is made at the other end of the scale. 
To obtain the high vacuum necessary to its economy requires a 
considerable increase in circulating water, but this does not out- 
weigh the benefit of being able to avoid the use of internal lubri- 
cation. Its suitability for parallel running appeals with force to 
those more immediately concerned with the generation of electrical 
power, as the question of cyclic irregularity, which has been the 
subject of so much discussion amongst makers of reciprocating 
steam and gas engines, and which is so important in running large 
alternators in parallel, is at once disposed of. It-is almost certain 
that the practice in vogue a few years ago of using small units in 
central power stations, has re ed the development of the steam 
turbine, for it is only since very large units have been in demand 
that its superiority to reciprocating units has compelled its claims 
to be noticed. The possibilities opened up by this type of engine 
have reacted strongly on generator design, and the two elements 
are so pre-eminently suited to each other and to the future 
requirements of engineers, that the greatest things may be hoped 
from their union. 


(To be continued.) 








Tug new 40-ton wagons of the Great Central Railway 
have a length over buffers of 41ft. 2in., a length over headstocks 
of 38ft., and a length inside of 37ft. 11gin. The width inside is 
8ft. 2in., the width over cantilevers 8ft. 3in., with a depth inside 
of 5ft., and a height from rail Jevel to top of side of wagon of 
8ft, 8in. ‘The wagons have steel frames und bodies, and are pro- 
vided with falling doors, three on each side. The underframes are 
of the Livesey-Gould type, consisting of a main trussed central 
girder, which carries the whole of the weight concentrated on the 
bogies, the sides of the vehicle being supported from same by 
means of cantilevers, the ends of which are turned upwards, form- 
ing the side stanchions of the body. These wagons have a tare 
of about 14 tons 19 ewt. 2 qr., so that a ratio of tare to gross load 
on rails of about 27-24 per cent, is secured, 
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RAILWAY MATTERS. 


To-morrow (Saturday) is the twenty-fifth anniversary 
of the introduction of electric traction into Germany, 

A TELEGRAM from Irkutsk, dated September 25th, 
states that the Circum-Baikal Railway was opened on that day. 


Tr is announced that the New York, New Haven and 
Hartford Railroad will hereafter employ no new men over thirty- 
five years old, 

Ir is proposed to extend the Ottoman Railway further 
into the interior of Turkey to Egidur and the Golden Lake, and 
also to Sparta, 

THE municipalisation of British tramways is making 
steady progress, about 215 additional miles of rail having been 
applied for during the present Session at an estimated cost of five 
millions, and Provisional Orders had been granted for about 34 
miles, at an estimated cost of £307,380. 


Tae London and North-Western Railway announces 


NOTES AND MEMORANDA. 


A Frenca ministerial decree authorises the Rouen 
Chamber of C to contract a loan of 1,583,334f. for 
improving the port. 

Ir has been computed that for every 100 tons of pig 
iron consumed for all purposes the quantity of steel produced is 
approximately :—In Great Britain, 63 tons ; in Germany, 75 tons ; 
in America, 80 tons. 


Accorpine to the Elektrotechnische Rundschau, an 
improved electrical furnace for the production of steel, depending 
on the induction principle, has been at work for some time past at 
Gysinge, in Sweden, with very satisfactory results, 

Tue latest experiments by Jaquerod and Perrot have 
determined the melting point of gold to be 1067-2 deg. Cent., 
which isa little higher than the 1061 deg. found by Callendar, 
a and Neville, but lower than some other recent determi- 
nations, 


THE nigh-apned steel test which was to have taken place 








that, on and after Saturday, certain trains running bet 
Euston and Glasgow and vice versd will be accelerated. There will 
be six trains daily from Euston, and five from Glasgow, the quickest 
of which will make the journey in eight hours. 


At a meeting of the directors of the Great North of 
Scotland Railway last week Sir David Stewart was appointed 
chairman in succession to the late Dr. William Ferguson, of Kin- 
mundy. Sir David Stewart, who is a former Lord Provost of the 
city of Aberdeen, is head of the Aberdeen Comb Works Company. 
He was created a knight in 1896. 


A CONSIDERABLE improvement in the volume of freight 
traffic is reported on the Pennsylvania Railroad, and large 
numbers of the men lately laid off have been taken back. The 
shops at Altoona will be run on full time, fifty-five hours a week. 
At Altoona 7000 men will be restored to the pay-rolls, and at West 
Philadelphia about 1500 ; and at other shops in proportion. 


Tue total length of lines worked by the six large rail- 
way administrations of France—the Nord, Est, Ouest, Orléans, 
P.L.M., Midi and Etat—increased from 27,959 kiloms. (17,373 
miles) in 1884 to 37,306 kiloms, (23,181 miles) at the end of last 

ear—i.e., by 9347 kiloms. (5808 miles), or more than 31 per cent. 
he total horse-power of the engines is now 6,218,010; and more 
than 375 million passengers are carried yearly. 


At a recent conference of the Queensland Chambers 
of Commerce resolutions were in favour of linking the 
trunk lines of railway, and urging that assistance should be given 
to the construction of private railways, either by grant, or land, 
or other concessions, It was further resolved that a Special Com- 
mittee be appointed to deal with the Pacific Island trade, and 
report as to the best methods to be adopted as regards communi- 
cation with the islands. . 


ComMeEncinG with the Ist inst., the night services of the 
London, Brighton, and South Coast Railway Company to and from 
Paris, x14 Newhaven and Dieppe, will be accelera' by half-an- 
hour on the outward and by fifty minutes on the homeward journey. 
The boat trains will leave Victoria and London Bridge at 9.10 p.m. 
instead of 8.50 as now, with arrival in Paris at 7.5 a.m. in place of 
7.15, From Paris the train will leave St. Lazare at 9.30 p.m. 
a of at 9.0 p.m., with arrival in London at 7.30 a.m. instead 
of 7.50. 


WE understand that a good deal of railway construc- 
tion is about to be undertaken in Peru and Bolivia. The Govern- 
ments of both these countries have entered upon energetic railway 
policies, and large sums of money have been set aside to pay 
interest upon capital which shall be invested. It is to be hoped 
that British enterprise will be represented in this important work. 
After nearly two years’ engineering and exploration work our 
correspondent is much impressed with the resources of the 
Peruvian interior. 


THE sea last Saturday broke through the Dee embank- 
ment at a point about a mile and a-half from Mostyn Station, and 
flooded a field which extends on the level to the London and 
North-Western Railway from Chester to Holyhead. About 40 or 
50 yards of the embankment, which had previously been damaged, 
have now been swept away, and as the tides continue to pour 
through the gap it will be seriously widened. The embankment, 
which extends practically from Flint to Mostyn, a distance of 
nearly eight miles, is the only barrier against the encroachment of 
the sea, 


Tue full text of the railway agreement between Natal 
and the Inter-Colonial Council has been published. According to 
the terms of the agreement Natal undertakes to begin the construc- 
tion within three months of the Bethlehem-Kroonstad line. The 
Inter-Colonial Council agrees on its side to construct the Bethle- 
hem-Modderpoort line, thus effecting complete communication 
between Bethlehem and Bloemfontein. The loan of £150,000 to 
be raised in Natal for the construction of the latter line will bear 
interest at the rate of 3 per cent. perannum. The line is liable to 
be expropriated by the Inter-Colonial Council after five years, when 
Natal is to be paid the cost of construction and equipment, includ- 
ing the rolling stock and certain percentages. 


Tae Government of India have announced the receipt 
of the sanction of the Secretary of State to the formation of a 
Board to manage the construction and working of the Indian 
railways, and thus to undertake the duties now carried on in the 
department of the Secre for Railways, says the Times. The 
Board will consist of a president and two members, with a secre- 
tary, and the necessary technical and clerical establishments. It 
is understood that the suggestion of Mr. T. Robertson, the 
Special Railway Commissioner, on whose report this action has 
been taken, that the president should have a seat in the Executive 
Council of the Viceroy, has not been adopted. The Board will be 
outside of, but subordinate to, the Government of India. 


THE removal of sleet from the third rail, a matter of 
much concern to electric traction systems of this class, has been 
the subject of some = by Mr. William Grunow, jun., 
assisted by Messrs. W. T. Oviatt and R. B. Davis, of the Con- 
necticut Railway and Lighting Company. They undertook to 
measure the amount of current required for heating a third rail. 
According to the Street Railway Journal, a 70 |b, T-rail, 30ft. long, 
was used and heated by means of a wire carried under the head of 
the rail, and insulated from it by porcelain bushings. Wood pro- 
tections were employed to shield the rail from wind and to main- 
tain its temperature. With the air at 15 deg. Fah., the tempera- 
ture of the rail was raised 19 deg. in fifteen minates ; and with the 
air 21 deg., the temperature of the rail was raised to 19 deg. in 
twelve minutes. 


PaRTIcuLars relating to the goods traffic on Indian rail- 
ways prove that the total weight dealt with, and the earnings there- 
from were greater by 2,147,000 tons and Rs. 11,851,000 respectively, 
and, as in the case of the passenger traffic, most of the railways 
record progress in goods traffic. Only two railways showed a 
decrease in receipts from goods traffic, namely, the Rajputana- 
Malwa and the Eastern Bengal State. With an increase of 6°91 
per cent. in the number of passengers carried, and of 8-14 per cent. 
in the ton-mileage, the train-mileage was greater by 19-26 per cent. 
This disproportion was in a great measure due to the opening of 
new lines of railway. With an increase of 4-71 per cent. in the 
tonnage shifted, and of 4-86 per cent. in the ton-mileaze, the train- 
mileage was practically the same, the increase amounting to 
0-80 per cent. only, ‘ 





on 10th at the World’s Fair, St. Louis, has been post- 
poned for a short time, owing to the fact that some of the foreign 
manufacturers could not get their steel to America in time. 
Assurances are given, however, that the test will be made at an 
early date. 


Tue largest flow of petroleum ever struck in West 
Me ra was in a well drilled — South Penn Oil Company in 
1900, ten miles south-west of Weston. The well was a “wild 
cat,” being many miles from any Lghe~ connection, It struck 
what was called the ‘‘ Gordon sand” at 2630ft., and flowed about 
6000 barrels daily, many thousand barrels running to waste down 
Sand Fork creek before the flow could be controlled. 


By way of an intermediate step between the recent 
match across the Channel and that talked of across the Atlantic, 
the Matin is re npr a regatta for motor boats between Algiers 
and Toulon, to be run, with the concourse of the French Automo- 
bile Club, next spring, after the Monaco competition. The Inter- 
national Sporting Club of that Principality has placed funds at the 
organisers’ disposal for a !prize of 10,000f. (£400), and M. Charley 
has contributed a similar sum for the Mediterranean Cup. 


THE coal consumption of the Moulineaux power station 
in Paris has been made the subject of recent tests, the result of 
which shows a total consumption for all ook ae including all 
auxiliary apparatus, of 2-21b. per kilowatt hour. There are nine 
units, each of a capacity of 800 kilowatts, of which six are 
operated by triple-expansion four-cylinder engines, and the remain- 
ing three by cross-compound engines. The boiler plant contains 
nine batteries of Meunier boilers, each battery comprising three 
units, 


A stone viaduct is being built at Plauen, Saxony, over 
the river Syra, which contains the longest masonry arch in the 
world, its length being 295ft. 3in., measured horizontally from base 
to base. The new bridge will be opened to traffic about November 
Ist, 1904. The Luxembourg Bridge across the valley of Petruffe, 
which was completed a few months ago, has a span of 277ft. The 
next longest masonry arch is in the United States, near Washing- 
ton, D.C., and is known as the Cabin John Bridge. Its length of 
span is 220ft. 

Durine the year 1903 the total output of coal from the 
collieries in India and Burma amounted to 7,480,589 tons against 
7,424,480 tons in 1902. The increase of 56,109 tons was consider- 
ably below that of the year 1902 over 1901 owing to the smaller 
output from the collieries in the Ceritral Provinces, Nizam’s terri- 
tory, Punjab, Kashmir and Burma, The exports of Indian coal 
to India ports rose from 974,602 tons to 1,235,318 tons, or by 
260,716 tons, while those to ports outside India, including Burma, 
fell from 728,316 tons to 723,873 tons, or by 4443 tons. 


LaMPBLACK is now being used asa fuel. It is burned 
in a manner similar to that employed in disposing of breeze. A 
grate bar having slots jin. wide in three sections, each 8in. long, 
and spaces Zin, wide is used. The lampblack is allowed to drain 
before being burned and is mixed with heavy tar and the partially 
consumed and coked lampblack from the ashpit. It contains 
30 per cent. of water when ready for firing. When thoroughly 
dry the lampblack is ascribed a heating value of 14,200 B.T.U. per 
pound. Sixteen pounds of dry lampblack are produced with each 
1000 cubic feet of gas made. 


Accorpiné to the latest census—1902—of the iron- 
mining industry in the United States 119,558 horse-power was used 
at iron ore mines in the various operations requiring power. This 
power was applied chiefly through 1132 steam engines, with a total 
of 102,878 horse-power, or 86 per cent. of the total. There were 
also 11 gas or gasoline engines, with a total of 86 horse-power ; 11 
water wheels, having a total of 1010 horse-power ; and 260 mis- 
cellaneous appliances, with a total horse-power of 5444, Fifty- 
five electric motors were used, their total horse-power being 937 ; 
140 horse-power was rented to other establishments. 


In their monthly analysis of water collected by them 
during the past month from the mains of the Metropolitan Water 
Board taking their supplies from the Thames and Lea, Sir William 
Crookes and Sir J. Dewar state that of the 203 samples examined 
by them during the month all were clear, bright, and well filtered. 
The rainfall at Oxford was fairly well distributed throughout the 
month, and rain fell on nine days. The total amount recorded is 
1-6lin., or, on the average for August of 2-38in., a deficit of 
0-77in., and a total excess for the year of 1-46in., or 9-3 per cent. 
above the 35 years’ average. The recent high degree of purity of 
the London waters has been well maintained during August. 


Tue total number of wells completed in the Northern 
oil-producing States of America, including New York, Pennsyl- 
vania, West Virginia, Ohio and Indiana, was in the last report 
1673, which shows an increase of 67 as com with the number 
completed during the month preceding. The production of these 
wells was 20,896 barrels por day, showing an increase of 1 
barrels, The average daily production of the August wells was 
nearly 12} barrels, while that of the July wells was less than 11 
barrels. Of the total number of wells drilled during August 
18,4 per cent. was unproductive, while the percentage of dry holes 
in July was 17,4, per cent. The number of wells drilling at the 
close of August was 1382, showing a decrease of 106, 


Ir is generally supposed that a ton in the United States 
of America is 2000 1b., but, as a matter of fact, there is no legal 
definition of what constitutes a ton weight except the standards 
authorised or established in the individual States of the Union. 
These are by no means uniform. For instance, a ton of bituminous 
(soft) coal in Ohio is 20001b. In Pennsylvania a ton of anthracite 
(hard) coal is 2240 1b, A ton of steel rails purchased at Pittsburg 
means 2240 lb.; but if rails are bought in Chicago it will be prudent 
to specify the number of pounds in the contract. Apart from 
certain minerals and heavy products, the ton means Ib. in all 
ordinary commercial transactions. In some districts the two 
standards are popularly known as the long ton and the short ton. 
For transportation purposes they are usually distinguished as the 
gross ton and the net ton. To avoid ambiguity, the loading capa- 
city of railway cars, the weight of locomotives, the limits of 
tension, and many other figures requiring precision, are usually 
indicated in pounds. Jn Canada, for all purpose, in every province 
of the Dominion, a ton is 2000lb. by Act of Parliament. So it 
happens that a Canadian dealer buys a 50-ton car load of Pennsyl- 
vania anthracite coal in Buffalo, then, taking it across the river, 
he sells 50 tons in Canada to his retail customers, and has still on 
hand 5} tons, 





MISCELLANEA. 


THE new cordite factory near Coonoor, on the Nilgiris, 
is now nearly complete, and it will be able to supply all cordite 
and gun-cotton required by the Army in India. 


Tux plans for a new harbour at Odessa are completed, 
and it is hoped that the work will soon be put in hand, the existing 
accommodation at that port being insufficient. 


A REPorT on the available water power of Russia, made 
to the recent Russian Electrical makes an estimate of 
11,000,000 horse-power, of which 3,000,000 is included within the 
borders of Finland. 


Tue depression in the steel trade on the North-East 
Coast has become so serious that the Palmer Shipbuilding and 
Tron Company at Jarrow have been compelled to close their steel 
works temporarily. 


Tue reinstatement of navigation through the Dort- 
mund-Ems Canal will be effected sooner than was expected. / 
provisional lock is to be constructed at Meppen to take the place 
of bed damaged one ; this, it is thought, will be ready in about a 
month, 


A TELEGRAM from Victoria, B.C., says that a cory tna 

will shortly be in operation on Lennard Island, on the West Coast 

of Vancouver Island. It is stated that it will be the most power- 

. > America, being of 750,000 candle-power, and visible for 
mues, 


SEveRAt English newspapers have stated that the 
Norddeutscher Lloyd is having a new steamer of very large 
dimensions and high s built to compete with the new turbine 
boats of the Cunard Line, but ths directors of the German com- 
pany contradict the statement. 


Tue new harbour works at Colombo are proceeding 
satisfactorily. The new breakwater is nearly finished, and between 
this and the old breakwater the entrance will be 800ft. wide. The 
new dry dock will be the largest and best in Asia—its length is to 
be 700ft., and it will be opened in 1906. 


Tue French Government have decided to erect an 
electric telegraph line across the Great Sahara, from South Algeria 
tothe West Coast. It is to be laid from In-Salah, vid Tidekalt and 
Tageneut, to Timbuctoo, a distance of about 620 miles. The work 
is to be completed in about twelve months, 


Tue Devonshire County Council have decided not to 
apply to the Local Government Board to impose any restrictiors 
under the Motor Car Act of 1903 until further experience of the 
working of the Act should have been obtained. The county during 
the year received £558 from motor licences, 


In a new basic Bessemer works, recently erected by the 
Chatillon-Commentry Company at Neuves Maisons, France, the 
entire manipulation of the tadie, both for charging and casting, is 
effected by overhead traversing cranes worked by electric motors, 
The shop is planned to contain four 18-ton converters and two gas- 
heated mixers, each of 220 tons capacity. 


As the competition between the Scotch and North of 
England steelmakers has become excessive, representatives of the 
two districts, asaresultofa jointconference, havedrafted a tentative 
agreement with the view of arriving at a working basis of prices, says 
the Times, The draft agreement will be referred to the various 
boards, and, if approved, thereafter remitted for ratification to the 
associations which govern the trade in the two districts, 


THE directors of Ben Nevis Observatory have decided 
that: it must be closed on October Ist, the last observations 
being taken at noon on that day. Even if the money to carry on 
the work were now forthcoming, the Observatory would have to 
be closed till next summer, as it is too late in the season to pro- 
vision it properly for the long winter isolation. Twenty-six 
thousand pounds has been spent on the work since its inception 
fourteen years ago. 


Tue British Consul for Finland states that it has now 
been decided to ec a rational exploitation of the vast 
forests of Enare Lapmack, which contain about 10,000,000 large 
trees, On account of the slow growth in this northerly region, an 
average age for full-grown trees has been calculated at 250 years, 
with an average height of 17 m.—about 56 English feet. About 
100,000 trees are now to be sold by public auction as a trial, and 
the timber will have to be floated through the Patsjoki Lake, on 
the Finnish frontier, to Varanger Fjord in Norway. 


TE London public will shortly have an opportunity of 
comparing the working of two types of motor omnibuses, One of 
these is now on the road, and belongs to Messrs. Tilling, Limited. 
It is propelled by a petrol engine, and is built on the well-known 
Milnes-Daimler pattern to carry 38 ngers. The other form is 
propelled by a steam engine, and will be operated by the London 
General Omnibus Company. The frame and motive mechanism 
have been supplied by Clarksons, Limited, and the principles 
involved are well known to our readers, We shall watch the 
working of the two types with much interest. 


Some idea of the delights of travelling in Corea is 
given by the following description by a traveller of the “ bridges” 
in that country. He states that a first-class bridge in Corea is 
simply an assortment of -planks nailed together. These are 
scarce. A second-class bridge is a series of isolated stones, from 
one to another of which the visitor may jump. A third-class 
bridge, much the commonest variety, is invisible, its position 
being indicated by a couple of Lamy one on each side of the river. 
They mean that one re J safely wade across, as the water will 
probably not reach much higher than the chest. 


On Tuesday last at Leeds Town Hall, Colonel A. G. 
Durnford, R.E., inquired into the application of the city corpora- 
tion for sanction to borrow £100, for electric lighting. The 
town clerk submitted a statement of the pi s of the electric 
ighting undertaking from the acquisition by the corporation. 

his showed that the ber of s for li vg urposes 
in September, 1898, was 770, and in March, 1904, fp The 
number of consumers for power and heating pu: had increased 
from six in September, 1898, to 376 in March, 1904, the total 
number of consumers having increased in that period from 776 to 
3988. In September, 1898, the number of 36-watt lamps—or 

uivalent—connected to the mains was 65,328, and in March last 
807,849. Colonel Durnford will prepare a report. 


A CONFERENCE, convened by the London County Council, 
of representatives of the metropolitan borough councils, is shortly 
to be held to bring about improved regulations as to the haulage in 
London by traction engines. A — committee of ratepayers 
formed to deal with the nuisance has shown that the County Council 
have power to make by-laws under Section 6 of the Locomotives 
Act, 1898, (a) prohibiting or restricting the use of locomotiveson high- 
ways or bridges on account of the highway being crowded or unfitted 
for locomotive traffic, or of the inconvenience caused to inhabitants, 
or for any other reasonable cause ; and ()) regulating the use of 
locomotives and of wagons drawn by locomotives on any highway. 
The County Council’s new set of proposed by-laws, however, exclude 
traction engines from specified crowded highways. It is suggested 
that the by-laws should go further, and prohibit or restrict the use 
of locomotives because of the “unfitness” of a highway for loco- 
motive traffic, or of the inconvenience caused to inhabitants, or of 
any other reasonable cause, 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


AUSTRIA.—F. A. Brocxzavs, 7, “Kumpygacee, Vienna. 
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FRANCE.—Boyveau anp CHEVILLET, Rue de la Banque, Paris, 
GERMANY.—ASHER AND Co., 18, Unter den Linden, Berlin. 
F. A. Brocxnavs, Leipzic; A Twerrmever, Leipzic. 
INDIA.—A. J. ComBripar and Co., Railway Bookstalls, Bumbay. 
ITALY.—LogscuHER anv Co., 807,.Corso, Rome ; Bocca Frerzs, Turin. 
JAPAN.—KELLY anp Watsn, Limitep, Yokohama. 
Z. P. Marvya and Co, 14, Nihonbashi Tori Sanchome, Tokyo. 
RUSSIA.—C. RickéR, 14, Neveky Prospect, St Petersburg. 
§. AFRICA.—Wa. Dawson & Sons, LimitsD, 7, Sea-st. (Box 489), Capetown, 
GorDON aND Gorcu, Long-street, Capetown. 
R. A. THOMPSON AND Co , 88, Loop-street, Capetown. 
J. ©. Jura anv Co, Cuatoon; Port Elizabeth, Jehmucsburg, 
East London, Grahamsiown. King Williamstown, Stellend 
Hanpgt House, Lim, tep, Kimberley. 
ApamMs AND Co., Durban and’ Maritzburg. 
AUSTRALIA.—GorbDon axp GoicH, Mélbourne, Sydney, and Brisbane. 
R. A. THompson anv Co., 180, Pitt-street, Bydney; Melbourne, 
Adelaide and Brisbane. 
TURNER AND HENDERSON, Hunt-strect, Stn, 
NEW ZEALAND.—Upton anv Co., Auckland ; Craia, J. W., Napier. 
CANADA.—Montreat News Co., 886 and 388, St. Jomes-streth: Montreal. 
Toronto News Co.,.42, Yonge-street, Toronto. 
UNITED STATES OF AMERICA,.—InTERNaTIONAL News Co., 88 and 
85, Ducne-stre:t, New York; Susscniprion Nuws Co., Chicago. 
STRAITS SETTLEMENTS.—KELLY snp Watsu, Limitxp, Singapore. 
CEYLON.—WisayvartTwa anv Co., Colombo. 
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REPLIES. 


H. B. (Hull).—You might try the following firms:—Hay ward- Tyler and 
Co., 99, Queen Victoria-street ; the Chatteris En, inetriog Company, 
Gresham House, Old Broad-street ; and Holroyd, Horsfield and mn, 
of Larchfield Foundry, Leeds. 


Scrap.—The process you mention is in ‘daily use in imeny gv rye 
The scrap is made-up into a pile or block some 12in..¢ 
white heat and consolidated under the steam hammer, It. is then 
reheated, drawn down, and finally. through the rolls. There are 
several modifications of this method. _ Hydraulic pressure is oeca- 
sionally used in place of the hammer. 

F. D. N. (3t. Annes-on-Sea).—It is almoxt impossible to recommend 
pr books to give you the exhaustive information you require. You 

ui as regards your first guewee™, try, either = ew Estimates 
and Cost Accounts,” or “ The C gineering 
Works,” both by Mr. F. C. Burton, and both h pubbished <4 the Scientific 
Publishing Company, of Manchester; or ‘*The Commercial Organisa- 
tion of Factories,” by J. Slater Lewis, ” published by KE. and F. N Sp Spon. 
Then, secondly, * The Works Manager's Hand-book,” by W. 8. Button, 
published by Crusby Lockwood and Son, is an excellent book, and con- 
tains an amount of useful information much of which should be of 
value to you. We would suggest that you should examine these books 
at some library before Saar them, so that you might see if they 
are what you want. rite again if you want further help. - 


INQUIRIES. 





ENGINE ENAMEL. 

Sir,—I should be glad t > hear the name of any enamel suitable for the 
insides of enclosed engines, one which will fix any foundry sand, and w 
not be destroyed by either an cil and water bath, or by the oil used for 
forced lubrication. SanpDy. 

September 28th. 
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THE MARITIME STRIKE AT MARSEILLES, 


For more than a month past the whole of the 
mercantile fleet concentrated at Marseilles has been 
lying idle, and the quays have been deserted, and 
the life of the huge: and busy port has been in a 


state of suspended animation, because the different: 


operative syndicates are carrying on a stern fight 
for a principle. The innumerable lines of -traffic 
which converge on Marseilles from all parts of the 
world are interrupted, and in the absence of raw 
material the soap works which produce an article 
essentially for export, have been shut down, and 
the flour millers have been obliged to discharge 
thousands of hands. Marseilles is living like a 
besieged city upon what it is able to find accumu- 
lated on the wharves and in warehouses. This 
turning of a prosperous port into a city of desolation 
is the work of the “syndicates.’”” Those who com- 
plain of the exactions of trades unionism in 
England can have little idea of the extent to which 
the system is carried in countries where the 
labouring classes are swayed by a strong and un- 
compromising socialist spirit. In no other centre 
is this feeling stronger than in Marseilles, where the 
socialist element is swollen into a formidable army 
by the dockers and coal trimmers from Italy and 
Malta. They have become a terror to the ship- 
owners and others who are obliged to employ them. 
But if this element is dangerous enough, it must be 
confessed that the French seamen are scarcely more 
reasonable in their claims, and it- was because the 
syndicate tried to destroy discipline on the merchant 
ships that the train was fired which developed into 
the most serious conflagration of recent years. ‘The 
origin of the dispute was the attempt on the part of 
the “inscrits”’ to force the shipowners into with- 
drawing commissions from officers who had become 
distasteful to the mén. . Rather than have trouble 
with the formidable syndicate the shipowners started 
by giving satisfaction to the seamen, but they 
counted without the officers themselves, who pro- 
tected their own interests by fending with those 
who were dismissed. 

Finding themselves between two. stools, the 
shipowners formed themselves into a syndieate and 
sided with the officers. . War then broke out 
between the shipowners and the men. ~As the 
vessels returned to port'they were laid up and the 
men paid off. On the one side it’ was a lock-out, 
and on the other a strike. The men drew up a 
long list of grievances and claims which would; 
have struck at the very foundation of discipline had : 
they been acceded to, and the shipowners them- 
selves. declared that if these: claims were granted 
they -would have- ruined the mercantile marine, 
burdened as it already is with restrictions such as | 
exist in; no other merehant_ fleet. 
every ship, for instance,’ must be composed ~ of 





Frenchmen in the proportion, we believe, of five- 


"The crew of| 


sevenths, or, in any event, very few foreigners are 
allowed: on the ships; and ship -master must 
always. pay off his: men .at the port they 
started from. The object of compelling ship- 
owners. to employ. French seamen ‘is, of course, 
to facilitate the “ ‘ inscription,” or the engagement of 
hands who will sign-on for'a period of five or seven 
yéars, a part of which time is passed on land. As 
volunteers, to be drawn upon in case of war, the 
“inscrits ” enjoy certain privileges, such as pen- 
sions, which make their lot a far easiér one than the 
citizen who-has to go through his military service. 
The. shipowners therefore urge:that the “ inscrits ” 
cannot. reasonably ‘claim more: privileges than they 
at present enjoy, and. least of all a right to interfere 
with the ship's discipline. _On.an appeal from the 
seamen’s syndicate, the Minister of the Marine en- 
deavoured to intimidate the shipowners by threaten- 
ing them. with damages in- the event of their 
failing to carry out the terms: of their contract 
with the. Government for the conveyance of 
mails. The’ attitude of the shipowners, how- 
ever, left no doubt that they were determined 
to: fight to the bitter.end; and finding that the 
Minister could do nothing, ‘and that the other ports 
would not join in the strike, the seamen entered 
into negotiations which seemed in a fair way of 
bringing the strike to an early termination. Unfor- 
tunately, a final settlement is now almost indefinitely 
retarded by the attitude of the dockers and coal 
trimmiers who, like the “ inscrits,” want to be the 
masters of their employers by dictating whom they 
should engage, while the employers would be 
obliged to discharge any overseer, or officer, or nor - 
union hand at the bidding of the syndicate. In view 
of the character of the professional leaders, and of 
the men who are behind them, it is impossible to say 
how long the strike will last, but unless it is speedily 
brought to an end there is every chance of Marseilles 
permanently losing a considerable proportion of its 
trade. , The port has already seriously declined be- 
cause of the diversion of traffic from north-western 
Europe through the Gothard, and it is threatend with 
a further heavy diminution by the approaching com- 
pletion of the Simplon Tunnel. - While Marseilles is 
sacrificing some of the remaining trade to an 
impossible principle, Genoa is steadily drawing 
traffic to its new wharves and basins, and, by offering 
every facility, is endeavouring to become the Ham- 
burg of the Mediterranean. Quite recently the 
managing director of the P. and O. Company, when 
passing through Paris, hinted that unless things 
changed very soon the company would have to 
make Genoa its port of call. . The fear that Marseilles 
will be cut out by its Italian rival is making the 
present strike particularly unpalatable to all thinking 
Frenchmen. 


WELSH COAL. 


THREE weeks ago we referred to a controversy 
which had been called into life by considerable 
sales of Welsh coal, obviously intended for war 
use. It does not appear that any particular 
objection was taken to the sales because of the 
purpose for. which the coal was purchased. The 
contention of ‘Professor Boyd Dawkins is that 
Welsh coal is the best fuel in the world ; that its 
possession gives a great sea advantage to the navy 
using it; that its quantity is limited ;. and that for 
these three reasons its sale ought to be prohibited 
altogether, or reduced to small proportions. If it 
did not happen that men of some authority have 
taken. part in the discussion, it would not be 
necessary to say more about it than we have said 
already ;. but the controversy is far from being 
settled,:and as it stands, it is, we think, well 
that the advocates of? restriction should have their 
attention drawn once more to the facts. 

It may-readily be admitted that ships carrying 
Welsh coal have an advantage over ships that have 
to make steam with a different species of fuel; but 
the advantage may easily be overrated. It must 
not: be forgotten that although certain Welsh coals, 
when fresh from the pit, are of the highest quality, 
yet that other Welsh coals are not of equal merit. 
Again, itis not too much to say that bad Welsh 
coal; and Welsh coal, originally good, that has been 
kept and “weathered,” are the most vexatious fuels 
that ever find their way into a stokehold. Nothing 
can bedone with them without the aid of a heavy 
air pressure in the ashpits, and very little then. 
Stuff that runs through the bars‘like sand does 
not make steam in a way to give content 
to the engineer cn watch. Careful experiments, 
of.en repeated, have shown that there is very little 
to ¢boose between the best North-country and the 
best Welsh steam coal as steam makers. We have, 
however, often pointed out that it’ has so far passed 
the wit of man ‘to: burn.; North-cauntry coal to 
advantage without making some smoke, while 





Welsh coal can be burned smokelessly. If any very 
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special advantage is to be had from the use of 
smokeless coal, then Wales should have the credit 
of it. About this, however, opinions differ. It has 
even been said that ships which make heavy clouds 
of smoke, holding the weather gauge, can so blind 


their adversaries that they cannot take aim with any | g 


certainty. The point is, however, not worth con- 
tention. We may grant at once that Welsh coal is, 
and North-country coal is not, smokeless. We do 
not think the fact is in any way sufficiently import- 
ant to justify the apprehensions which have been 
expressed concerning the loss of our Welsh coal. 
In a word, if it were all gone to-morrow, our war- 
ships would still be able to steam and fight. 

The proposals which have been made for reserv- 
ing our Welsh coal for future use obviously involve 
present loss to its owners to secure a prospective 
gain for the State. Those who have the coal wish, 
very naturally, to sell it. The same desire 
actuates a large mining population. Even the 
warmest advocates of conservation admit that 
justice must be done; and soit is proposed 
that the State shall acquire the best coal- 
fields in Wales, and keep them for the use of 
generations yet unborn at a cost of many millions 
sterling. Some of the arguments urged against 
this proposition are not less absurd than those for 
it. We are told that long before the Welsh mines 
are exhausted new sources of power will be de- 
veloped. Electricity, and even radium, have been 
named. On the most moderate computation the 
present output of Welsh coal might be continued 
for a century; other estimates extend the period to 
200 years. It is not remarkable that present 
owners do not appreciate schemes for the benefit of 
the people of this country who may be alive 
A.D. 2004. They are fully persuaded that the 
hoarding up of coal for their remote descendants 
would be an entirely unnecessary and inexpedient 
feat of abnegation. Furthermore, there are few 
things geologically more uncertain than the quantity 
of coal that lies under the British Isles and 
can be brought to the surface. Every day new 
coalfields are opened. Shafts become deeper and 
deeper, until it has come to be understood that the 
difference between a shaft 1000 yards and 1000 feet. 
deep is more a matter of money than anything else. 
Winding from great depths presents a problem the 
solution of which seems to be quite possible on a 
commercial basis. Pumping and ventilation give 
little trouble. The exhaustion of our bituminous 
coalfields, at all events, appears to have been post- 
poned indefinitely by mining engineers. It is, at all 
events, clear that the commercial ruin of this 
country will not be brought about immediately by 
want of fuel. 

It seems strange that all the labours of a multi- 
tude of inventors extending over many years have 
not succeeded in ridding the world of smoke, or 
enabling even the British navy to burn’ North- 
country coal without creating a nuisance. The 
obstacle lies more in the nature of smoke than 
anything else. The vast billowy clouds which roll 
away from the funnels of a steamship consist in 
the main of steam—resulting from the combination 
of hydrogen or oxygen—and carbonic acid and 
nitrogen. Floating in these is an infinitely fine 
carbon dust, a few ounces of which will suffice to 
colour a smoke trail some miles long. Neither 
steam, nor CO., nor nitrogen, will burn, and they 
will do much to prevent the combustion of the 
carbon dust suspended in them. It is not remark- 
able that Wye Williams, one of the earliest apostles 
of smoke prevention, always maintained that if 
smoke is once made in a furnace it can never 
be burned. Fifty pens will be grasped by men 
ready to refute the calumny, and to assure us that 
they can each and all burn any coal without pro- 
ducing smoke, or that if it is made, they can burn 
even it. We do not dispute the truth of such state- 
ments. But it is incontrovertible that the methods 
they employ cannot be used under all circumstances. 
To assume that they can is to take it for granted 
that steamship owners, railway companies, and, 
indeed, steam users everywhere, are blind to their 
own interests, impervious to the chiding of magis- 
trates, and determined to keep their eyes shut. We 
may add that, according to our experience, a great 
deal may be, and is, done in the way of suppressing 
the evolution of smoke by the use of various 
ingenious expedients. But we have always found 
that the less bituminous the coal is, the greater is 
the success attending the labours of the inventor. 


SURFACE CONTACT TRAMWAYS. 


TakEN in conjunction with the announcement just 
made that the Diatto surface contact tramway sys- 
tem at Paris is to be abandoned, a paper read at 
the recent annual convention of the Incorporated 
Electrical Association assumes an added interest. 





We refer to the contribution of Mr. C. E. C. Shaw- 
field, the borough electrical and tramways engi- 
neer of Wolverhampton, on the “Commercial 
Practicability of Electric Traction by Surface Con- 
tacts.” One of the conclusions arrived at by this 
entleman is that ‘a well designed and carefully 
installed surface contact system is superior to the 
overhead trolley system in respect of the questions 
of safety, reliability, disfigurement of streets, and 
obstruction to traffic.’ It appears to us that Mr, 
Shawfield will find many who will not be at one 
with him in all he says. All will agree as to dis- 
figurement of streets. The overhead wires are 
without doubt unsightly; the contact blocks 
are not, or at least not to any great extent. 
But as regards the other three points there 
will not be the same unanimity. Let us con- 
sider first that about which there is likely to be the 
least difference of opinion, namely, reliability. 
When it is considered what a very much greater 
mileage is run on the overhead system as compared 
with all tke surface contact methods put together, 
it is hard to make a useful comparison between the 
two. Especially is this so when Wolverhampton, 
where surface contact traction has been so short a 
time at work—not yet three years—is taken as the 
standard of comparison. It is certainly true that 
during the year ending March 31st last only 173— 
out of a total of 515,378—car miles were lost from 
causes traceable to breakdowns in the Lorain equip- 
ment. Of these only twenty-seven could be referred 
to defects in the track and its attributes. Further 
than this, of these twenty-seven car miles three 
were lost by reason of one fault and twenty-four 
by another. Thus there were only two occasions 
in the year when failures occurred of a sufficiently 
serious nature to cause loss of running time. This 
is a good record, and we doubt not that excellent 
supervision has a great deal to do withit. The 
question, however, arises, “ Will it last?” Can it 
properly be argued that, because things have gone 
well for nearly three years-— but two and a-half years 
when Mr. Shawfield wrote his paper—therefore they 
will continue to go well? It is true that it is diffi- 
cult to obtain trustworthy data as to car miles lost on 
lines worked with overhead wires, but we should 
doubt if any line could much improve on the record 
obtained at Wolverhampton. Moreover, should 
there be a breakdown of an overhead equipment, it 
would, in all probability, affect a greater length of 
line than the failure of one or more contact studs. 
These things notwithstanding, we certainly are not 
prepared to say with Mr. Shawfield that any sur- 
face contact system “has many and noteworthy 
advantages over either the overhead trolley system 
or the conduit system.” 

It is, however, with regard to “safety” and 
“obstruction to traffic” that Mr. Shawfield’s con- 
clusions will meet with the most discussion. 
During the year already mentioned 109 boxes con- 
taining the studs were found defective. The 
difference of potential from stud to earth varied 
between 10 and 500 volts. One hundred out of the 
109 faults were due to damage caused by heavy and 
repeated short-circuits, to which the line appears to 
be more than usually subject. To put it in 
other words, the internal construction of the contact 
stud boxes has not been of sufficient strength to 
withstand the strains put upon it. Asa result, the 
studs are made “alive.” It is argued that even if 
studs are “alive,” there is no reason to fear fatal 
accidents. That no such results have occurred is 
quoted as evidence in favour of this assertion. This 
appears to be an untenable position. If a danger 
can exist, then fatal consequences may follow. It 
may be urged that the resistance of a fault may be 
so high that but little current can pass. Who can 
say, however, that such a current may not be fatal? 
Everyone knows that occasionally, though more and 
more rarely as time goes on, there are accidents by 
reason of an overhead wire breaking. Does any 
eleven miles of overhead track show as many as 
109 failures of this kind in one year? That people 
and animals have been known to step on live studs 
without being harmed is no proof that injury is 
impossible. Again, as to obstruction to traffic: 
We are not specially commending the overhead 
equipment, but we cannot agree that posts in refuges 
in the centre of the road are invariably an impedence 
to traffic. Frequently they are the reverse by 
reason of their dividing the streams of vehicles 
going in opposite directions. On the other hand, 
we do say that the contact studs can,and sometimes 
do, form a distinct danger. A visit to Paris, and an 
investigation of some of the contact system lines 
there, will show some of the studs at a height above 
the ground sufficient to trip up a horse, to overturn 
a cycle, or even to break the wheel of a vehicle 
travelling at a fast speed. Wolverhampton’s trials 
in this direction have hardly had time to begin. 
Perhaps they never will begin, but, if they do not, it 
wili ve at the price of constant supervision and con- 


electric traction on ordinary roads. 





tinuous repairs and renovations round the studs, and 
consequently heavy upkeep expenditure. 

The ideal. surface contact system would appear 
to offer advantages over all other methods of 
Unhappily, it 
has not up to now been secured. [If the studs 
themselves do not give trouble, then the apparatus 
inside them does, and vice versd. The line may 
not have unsightly overhead wires, but _ its 
studs may stick up or be “alive.” We should 
almost be inclined to say that a “live” stud may 
be more dangerous than a broken trolley line, 
because in the former the danger is hidden. Then, 
too, a contact system is more costly to install than 
is the overhead system. Mr, Shawfield gives from 
£2000 to £2500 per mile of single track for 
the former, as against from £1500 to £2000 
per mile of route, whether double or single, 
for the latter. Then it is more expensive - to 
operate. To take the figures at Wolverhampton, 
the extra current used is ‘24 unit per car mile. 
Putting this into money with a car mileage of 
515,378, it mounts up to over £500 per annum. In 
order to have a proper basis of comparison there 
must be added to this sum the interest and depre- 
ciation on the difference of the cost of the two 
systems, Are the costs of upkeep of an overhead 
equipment large enough to counterbalance these 
figures? We should say certainly not. At any 
rate, we understand that the reason why the Diatto 
surface contact system at Paris is to be given up is 
because it is too expensive in every way. In short, 
from all appearances, the contact system has failed 
as yet to come up to its original promises. 
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THE LOSS OF THE CHAMOIS. 


Ir might very fairly have been assumed that every 
possible accident had occurred long since to the torpedo 
boat and the destroyer. The loss of H.M. torpedo boat 
destroyer Chamois not only shows that the assumption 
would be unfounded, but opens up a new vista of possible 
catastrophe. The Chamois was one of the 30-knot 
destroyers launched in 1896 from the yard of Messrs. 
Palmer, Jarrow-on-Tyne. Her displacement was 3€0 
tons. She was 215ft. long, 30ft. beam, and her nominal 
draught was 6ft.6in. It seems that when carrying out a 
full-speed trial in the Gulf of Patras a hole was 
knocked in her bottom, and she sank in a few minutes. 
All the crew were saved. According to the Admiralty 
report, a blade came off one of the screws and tore the 
skin of the boat; such an accident is unprecedented. 
The loss of a blade is by no means unusual, but we have 
never heard of one being driven by centrifugal force 
through: the bottom of the vessel. Such an accident 
would be the first of its kind. But we are doubtful that 
anything of the sort really took place. At all events, if 
it did, it was attended by some remarkable complications. 
The propellers are, of course, far aft under the counters, 
and the flying blade must have pierced the skin, ad- 
mitting water to the after compartment. If the water- 
tight doors had been closed, the boat ought not to have 
sunk. But, further, we are told that a leading stoker was 
dangerously scalded, and another stoker was wounded. 
No casualties are reported from the engine-room. If 
there was a heavy rush of water into the ashpits, 
steam would no doubt have been made faster than the 
forced draught could eject it up the funnels, and men in 
the stokehold might in this way be scalded. But how 
was the other man wounded? It must be remembered 
that there is always provided a water-tight bulkhead 
between the engine-room and the boilers. Unless the 
Chamois had one boiler-room abaft the engines it is not 
easy to see how the water could have got to a 
stokehold at all. As the matter stands the statements 
are not intelligible. It is possible, of course, that the 
facts were very simple. For the present we can only 
wait for further information. Lacking that, we cannot 
help feeling a little incredulous that the loss of a propeller 
blade should have sunk the ship, wounded one stoker, 
and scalded another dangerously. 








PROGRESS OF THE AIR-COOLED MOTOR. 
By Captain C. C. LonaripGe, M. Inst. Mech. E. 


THE one field of automobile development in which 
American engineers have shown marked persistency is 
air cooling. Whereas in Europe, water circulation is 
universal for high-powered motors, in America the 
problem of air-cooling such engines has been persistently 
studied. The claim for air cooling, as an American 
speciality, is clearly advanced by the leading American 
journals and writers. “A distinctly and strictly Ameri- 
can development, in the automobile line,” says the 
Horseless Age, “are cars with air-cooled motors. There 
is not a single car on the European market on which 
air cooling is used with any degree of success. The 
extensive adoption of air cooling in this country .. . 
are two points in which European engineers might well 
take a lesson from Americans.”* An expert} in the 
same journal goes further: “So rapid,” he states, “has 
been the development of the air-cooled motor, and so 
swiftly has it increased in horse-power, that it is 
highly probable it will ultimately displace the present 
system of water cooling. This is a strong statement to 
hazard, but it is a fact in the history of invention 





* Horseless Age, January 6th, 1904. 
+ Mr. A. L. Clough, Jbid., March 2nd, 1904, 
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that developments which tend towards simplification, if 
founded upon sound principles, are likely to overcome, 
through the means of careful design, the surface objec- 
tions which, at first sight, seem to militate against them.” 
The mainspring of these steady and continuous efforts in 
one direction is obviously a lively conviction of the 
advantage to be gained, and of the possibility of ultimately 
overcoming the difficulties of its attainment. This con- 
viction is shared by myself, and, some two years 
ago, I indicated, at the Institution of Mechanical 
Engineers, the lines on which success in air cooling 
might be achieved. Before, however, discussing the 
progress that has been made, it may be well briefly to 
review the present disabilities of the air-cooled high- 
powered motor. So far, no such engine can, without loss 
of power if not actual seizing of the piston, stand the 
test of continuous running on the low gear. Many factors 
contribute to this failure. . Overheating increases the 
suction temperature, resulting in charge rarefaction; it 
tends to valve distortion, faulty seating, and leakage; it 
is apt to carbonise the lubricant, thus augmenting piston 
friction; and, finally, it originates premature ignition, 
back-firing, and stoppage of the motor. The extent to 
which these factors enter into the problem of air cooling 
deserves consideration. At normal speed, the limited 
time contact of the incoming charge with the hot 
cylinder does not sensibly affect the charge density, 
and a certain rise of temperature conduces to 
better vaporisation of. the fuel, with more rapid and 
complete inflammation of the mixture. Thus, under 
normal conditions, the air-cooled displays higher efficiency 
than the water-cooled motor. It is only when the 
engine speed is reduced that longer contact results in such 
charge rarefaction as entails loss of power. Valve dis- 
tortion is more generally the result of faulty design and 
unsuitable material than that of excessive temperature. 
Piston seizing, as a direct effect of overheating, should 
be less frequent in the air than in the water-cooled motor, 
since it is the result, not of overheating of all the parts, 
but of the piston more than of the cylinder, and thus 
unequal expansion. In the air-cooled engine, over- 
heating of the piston will also be accompanied by over- 
heating of the cylinder, and there is relative expansion of 
both—a relation absent in the water-cooled motor, where 
the temperature of the cylinder walls is regulated by the 
water jacket. Gripping due to carbonisation of the 
lubricant is not irremediable. The addition of water to 
the lubricant is a remedy, and a water emulsion in which 
oil forms a small proportion will lubricate at very high 
temperature, without in any way affecting ignition. An 
American firm avoids altogether the use of oil for cylinder 
lubrication of air-cooled motors, and relies entirely on 
graphite. Thus in the 40 horse-power Enarc air- 
cooled gasoline engine manufactured by the Newton 
Crane Gas Engine Company, of Boston, Mass., 
no oil whatever is used in the cylinders, and 
full dependence is placed upon the lubricating pro- 
perties of a graphite ring. This ring is made in three 
sections, pressed outwardly by springs, and set between 
the two piston rings. A graver difficulty in air-cooled 
motors, especially with high compression, is pre-ignition. 
But there seems no reason why such engines should not 
resort to the method of compressing an uncarburetted 
charge, and injecting the fuel at the end of the com- 
pression stroke. In all that has been said, there is 
nothing suggesting any insuperable difficulty in success- 
fully working out the problem of air cooling for high- 
powered motors. The direction in which American 
engineers have laboured is the provision of additional 
cooling surface, the augmentation of the cylinder capacity 
for dispersing the surplus heat. Considerable ingenuity 
has been displayed, and the various devices of radiating 
fins, gills, pins, hollow tubes, &c., form an interesting 
study. A further step in this line would be the use of 
thin steel cylinders, the employment of which I have 
frequently urged myself. So far, however, steel cylinders 
have shown no signs of real headway. The 85 horse- 
power Panhard racer of 1903, the Germain engines, the 
Jenatzy-Martini, the American Winton, the 100 horse- 
power Mors racer, the Hotchkiss, the 16-20 horse-power 
Micusset, and the American double-acting Tygard motor, 
are instances of their recent use. But in most of these 
cases, the employment of steel is evidently due to the 
weight reduction, rather than to any recognition of its 
superiority over cast iron. No doubt some difficulty in 
obtaining the material, increased cost, and the appre- 
hended necessity of recurring to a water joint between 
the head and the cylinder have retarded its use; but 
there is every probability of its forming ultimately a 
feature of the air-cooled motor. Yet no such pallia- 
tive as increased cooling surface will, I think, suffice 
to meet the requirements of air cooling. The solution of 
the difficulty lies deeper, and affects the operation of the 
engine itself. Addressing the Institution of Mechanical 
Engineers in 1902, I expressed the opinion that if ever 
high-powered jaéketless motors were to be run, some pro- 
vision would have to be made for the reduction of the 
internal temperature. This is a fundamental truth, and 
it is gratifying to find that the first step towards its more 
general recognition has been initiated by Mr. Dugald 
Clerk. In his paper, “Flame Temperature in Interna! 
Combustion Motors,”* the position is thus stated. In an 
atmosphere of double the existing density, the mean 
effective pressure, in a given engine, would be doubled. 
From this premise, it follows that, in such an atmosphere, 
the present normal working pressure could be obtained 
at a much lower explosion temperature. In other words, 
by artificially enhancing the atmosphere in which explosion 
occurs, the working temperature can be greatly lowered 
without decreasing the mean pressure. This theoretical 
conclusion Mr. Clerk experimentally tested by two methods. 
In the one case, densification of the explosive atmosphere 
was effected by the addition of air, pump-forced into the 
cylinder—air super-compression ; in the other, it was pro- 





* Read at the Cambridge meeting of the British Association for the 
Promotion of Science, 1904, 
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duced by the admission of cool exhaust products under 
pressure—exhaust super-compression. oth methods 
resulted in increased thermal and brake efficiency; and 





the effects of the reduced temperature, in the smoother | 


working of the engine, and, notwithstanding the high 
compression, in the absence of pre-ignition, were remark- 
able. Comparing these two promising methods of dealing 
with the heat difficulties in large motors, Mr. Clerk 
observes :—‘ So far the best means of limiting tempera- 
ture in a simple way appears to be found in the addition 
of cooled exhaust gases to the charge before compression, 
and this method, although reducing flame temperature, 
has actually increased the efficiency instead of diminish- 
ing it.” 

Two years ago, at the Institution of Mechanical 
Engineers, I contended that when the weight of the 
incoming charge could be made independent of rare- 
faction by imparted heat, the presence of exhaust gases, 
even to a large amount, was not detrimental, and that in 
view of the higher compression—a full charge, plus ex- 
haust products—the engine would be more economical than 
the motors then on the market. All that was required was 
to diminish the richness of the charge until the violence of 
the explosion was sufficiently reduced, the result being an 
easy running motor, working under the conditions of maxi- 
mum economy, namely, high compression, and less heat 
loss, owing to lowercombustion temperature. Mr. Clerk’s 
paper comes as an endorsement of these views. In one 
respect, it might be said that there is a difference of 
opinion. Mr. Clerk advocates super-compression by cool 
exhaust gases, while I would employ the hot products. 
The objection, however, is differerit. Mr. Clerk is dealing 
with a fuel already in a state of gas; I am referring to 
such fuels—oil, petrol—as require the application of heat 
for perfect vaporisation, and more rapid and complete 
combustion; the one considers the compression of an 
explosive mixture liable to pre-ignition ; the other refers to 
the compression of an uncarburetted charge, and the sub- 
sequent injection of the fuel, into an atmosphere that 
should purposely be as hotas possible. In principle there 
is consensus that the most promising method of dealing 
with the heat difficulty is the reduction of the explosion 
temperature. 
the only or the best to the end in view is not at present 
clear. On the occasion already referred to, I suggested that 
the economic solution of the air-cooling difficulty might 
possibly lie in the use of water. Although there is a 
great deal of reliable evidence for lower-flame tempera- 


Whether the methods already described are | 


ture, and better sustained mean pressure when water is | 
used in the cylinder of oil and petrol engines, very little | 


progress has been made in this attractive field of research. 
What advance has been made is again due to the makers 
of the heavier engines, in which the heat difficulties are 


| = of a common trot for a horse when driving, ” which s 
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greater; but the manufacturers of automobile motors are | 


not sufficiently troubled with the heat problem, and, on 
this side of the Atlantic, at least, not sufficiently impressed 
with the advantages of air cooling to devote time and 
attention to a somewhat laborious and costly research. 


No one, however, can read the consumption and power | 


tests of the Griffn 60 horse-power hydrocarbon engine 
without being struck with the figures, viz., *26 of a pint 
of American Daylight per indicated horse-power and °35 
of a pint per brake horse-power per hour. 
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O1L ROAD ROLLER. 


WE give an illustration of a 16-ton road roller, manu- 
factured by Messrs. J. G. Allen and Co., Comber, County 
Down, and probably the first machine of its kind made 
in this country. It is propelled by an oil engine made by 
Messrs. The Dudbridge Ironworks, Limited, Stroud, which is 
quite independent from the rest of the roller, and is mounted 
on a wrought iron frame in the usual way, so that when 
necessary it can be removed with ease. It is designed to 
give 25 brake horse-power at a speed of 180 revolutions per 
minute, and is of the makers’ usual type, as illustrated and 
described in our issue of March 2ist, 1902. The oil is forced 
from the tank, shown at the side of the engine, by a pump 
to the measuring valve on the vaporiser. The quantity of oil 
consumed is small—a 16-ton roller will, we are informed, run 
on eight gallons a day, which, at 6d. a gallon, only amounts 
to a total cost of four shillings. The cooling water is carried 
in a tank formed in the lower part of the cab, from which it 
is driven through the water jacket by a small plunger pump 
worked by the side shaft of the engine. The power is applied 
to both the rear wheels, and the main, differential and third 
motion shafts drive from between their bearings. By this 
means steady driving is obtained without undue strain, or 
without throwing the stress unevenly over the bearings. 
The roller is reversed by mechanism consisting of a double 
friction clutch operated from the cab, All the other parts, 
including the gearing, are similar to that used in the ordinary 
steam roller. It can be started up from cold in fifteen 
minutes. 








PASSENGERS AS SPEED INDICATORS. 


THE direction of the forces of Nature to the use of man involves 
not only an intimate acquaintance with science, but also a ready 
perception of new opportunities for applying scientific principles. 
One of the forces of Nature is what is called centrifugal force, a 
term which brings pain to the pure scientist, but may be employed 
here in discussing merely useful applications of natural laws. This 
force can be utilised, it would seem from a decision of the Supreme 
Court of Georgia, in determining the speed of electric cars, 
Several ingenious mechanisms have been devised to indicate such 
speeds, but they appear unnecessarily involved when compared 
with the simple test of the Georgia bench. It is to be regretted 
that the discovery of this test was not made by engineers, but 
even the fact that it was of legal origin should not deter a technical 
journal from giving it the attention its unique character merits. 
The facts leading up to it, as stated in 48 8S. E, Rep. 391, are 
substantially as given below :— 

An elderly woman, of a nervous temperament and subject to 
convulsions, was riding in an Atlanta street car. While passing 
around a curve she was thrown from her seat and another passenger 
thrown on her. Naturally she brought suit against the railway, 
alleging the car was running at a rate of 35 to 40 miles an hour, 
‘a very unusually high and dangerous rate of speed.” One of the 
other passengers testified that the car ‘‘ was going just about the 

ests 
ought that Atlanta horses trot rapidly or the plainti Foes 
somewhat mistaken as to the speed. That the latter view was 
correct is shown by the careful estimate of a policeman that the 
car was not ‘‘running over 12 miles an hour, maybe not quite that 
fast.” Such an —— opinion should, of course, settle the matter. 
The Court rules, however, that from this and other testimony 
introduced it would be possible to sustain a verdict for a speed 
exceeding 15 miles or one under six miles. The mere mileage is 
considered of no importance by the Court in view of the way in 
which the plaintiff was hurled from her seat. ‘‘When another 


| passenger on the same seat and next to the window, and still 


In this case, | 


at least, the addition of water to the charge has led to | 


economic results hitherto unattained by other oil engines. 
In America, it appears that the application of water to 
the automobile petrol motor has been successfully 
carried out by Mr. J. A. Charter, mechanical expert to 
the Fairbanks Morse Company.* In this case petrol 
vapor and atomised water are both taken into the cylinder 
at the same time, the proportion of water in each charge 
being about one-half of the petrol. 
to be lower temperature, better sustained mean pressure, 


The effects are stated | 


softer and easier running. It is risky to prophesy; but, | 
| interest to those experts in street car movements who earn a steady 


with advantages obviously great, and means to overcome 
difficulties sufficiently numerous and promising, it 
appears certain that the problem will be successfully 
solved, and that the air-cooled motor will sweep its rival 
from the field. 

* Motor Car Journal, July 18th, 1908, page $82. 


another in a different part of the car, were likewise thrown into 
the aisle, there remains no room for doubt that the speed was 
improper and unsafe,” 

It is in the Courts that the validity of an engineer’s work is deter- 
mined, and this decision is very important in consequence. The 
opinion settles the fact that it is the feelings of the nger and 
not the miles per hour which determines the legal limit of safe 
velocity. Hence it is important to consider the passenger as a 
speed indicator as well as 4 source of income and vituperation. It 
will doubtless be necessary to make test runs tocalibrate cars. At 
one speed only the passenger’s head is jerked about, at another he 
slides about his seat, at another he is swung on the hand strap 
like an unruly pendulum, and so on up the list of increasi 
velocities until the danger limit is reached, when he is thrown wit 
others in heaps on the floor. The subject is particularly full of 





income through their knowledge of the exact s of an open car 
when they can fall from its running board without inconvenience 
to themselves, and mulct the company. Such knowledge requires 
more patient study than can be expected from car crews, yet the 
safe degree of wobbling of the passengers on their seats due to 
centrifugal force while cars are rounding curves should not be diffi- 


_cult to teach.—Kngineering Record. 
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DELIVERY PIPES 


PUMPING PLANT, EAST LONDON WATER. | ¥ 


WORKS. 


WE illustrate a fine pumping installation which the East | 
London Waterworks have lately put down for filling their new 
reservoirs—Banbury and Lockwood—near the Angel-road | 
Station, on the Great Eastern Railway. These reservoirs have | 
a water area of 1643 acres, and a capacity of 1198 million | 
gallons, and the brick-lined aqueducts for the inlet and out- 
let works extend over 14 miles. 

The new pumping house has been named ‘‘ The Greaves,”’ 
after a former engineer to the company, and the pumping | 
engines therein have been manufactured by Tangyes Limited, 
Birmingham, to the specification of Mr. William B. Bryan, | 


| cylinders, with a 


STEAM-DRIVEN CENTRIFUGAL PUMPS 


gallons per day, and consist of three sets of centrifugal pumps, 
aving 36in. suction and delivery branches. Each set is 
driven direct by a coupled-compound vertical engine, surface 
condensing, having 124in. high-pressure, 25in. low-pressure 
stroke of 18in. The high-pressure 
cylinders are fitted with Meyer’s variable expansion gear, 


| adjustable outside. by hand. The cylinders are lagged | 


with mica composition, 34in. deep, and covered with sheet 


| steel. 


The surface condenser for each engine is fixed on the dis- 


| charge branches of the centrifugal pump, the delivery water | 
| pumps, one of which is also a stand-by; each set is driven 


flowing through the condenser tubes, which are of brass, 
3in. diameter. The air pumps are made in accordance with 
Edwards patent, single-acting, 9in. diameter by 9in. stroke, 


| oil separators. 


COMPANY-—-NEW PUMPING PLANT 


MR. W B. BRYAN M. INST. C.E., LEA BRIDGE, ENGINEER 
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PIPE LINE 


links from the engine crosshead pins, The exhaust steam on 
its way to the condenser passes f sma Holden and Brooke’s 
A convenient platform with a staircase is 
provided in front of each engine for easy access to the sight- 


| feed and other lubricators, indicator cocks, &c., but the 


engines can be worked either from the platform or ground line. 

The steam is supplied by thrée Lancashire boilers, 7ft. 6in. 
diameter by 30ft. long, at a working pressure of 1401b. One 
boiler will be kept as a stand-by. The steam pipes are of 


| steel, lagged with mica composition. 


The feed water is supplied by two horizontal treble ram 


through machine-cut gearing by a small 4in. by 5in. Tangye 
‘* Archer ’’ engine, the exhausts from these small engines 


M. Inst. C.E. The pumps are capable of lifting 105 million | and are driyen by rods connected to steel levers worked by passing into a feed-water heater, The amount of water 
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delivered into the boilers is measured by Kennedy meters. 
A traveller is fitted in the engine-house, capable of lifting 
easily any part of the machinery. Each of the pumping 
engines Nos. 1, 2, and 3 was subjected to an exhaustive test for 
twenty-four hours, working under actual conditions, dia- 
grams being taken every thirty minutes. The feed-water 
was heated to 85 deg. Fah. The overflow from the air 




















N° 1. Engine. 
Steam Pressure 145 Ibs. Ind. Horse Power 225 
Revs. 148 Fer Minute Air Pump Discharge 3456/bs. 
Vacuum 26% Inches Feed Water Per |.H.P'15-33 (bs. 
d Coal Consumption Per |.H.P13ilbs 
a Be] . 
RL : 
é. N° 2. Engine. 1 
Steam Pressure /40 lbs. Ind. Horse Power 182 
Revs. 140 Per Minute Air Pump Di: 2849 Ibs. 
Vacuum 26 Inches. Feed Water Fer |.H.P15-67 Ibs. 
Coal Consumption Per |.H.P1-€6 Ibs. 
| | : “ y oT 
HP L Py 
: a 
ie N°3 Engine. 
Steam Pressure 1/40 /bs. Ind. Horse Power 202 
Revs. 143 Per Minute Air Pump Discharge 3228/bs. 
Vacuum 25% Inches. Feed Water Per |.H.P15-93|bs. 
‘ Coal Consumption Per |.H.PI-59Ibs. 


{ 
Swain Sc. 








“The Encincer” 


INDICATOR DIAGRAMS 


pumps and all drains was carefully weighed. Welsh coal 
was used, the weight being taken every hour. : 3 

The engines, which are now at work, are capable, at a speed 
of 120 revolutions, of lifting 40 million gallons. per day. each 
into the reservoir, 








THE “SYMBOL” STEAM VALVE. 


THE accompanying illustration represents what is called by 
its introducers and makers—Messrs. Thompson Bros., of 
155, Fenchurch-street, E.C.—the ‘‘Symbol’’ valve.. The 
leading feature in connection with this valve is that all its 
operating and wearing parts form portions of one combination, 
which is distinct from the casing or fixed part of the valve, 
and which can readily be removed for inspection or repair. 
Its general construction will be easily understood. A is a 
casting, the bottom rim of which is accurately faced to form 
the valve seat, Its upper part is internally screwed for the 
spindle B, which is: provided with a left-handed screw. The 
upper part has also an external right-handed screw upon it, 
and on this fits what is known as the couplingnut H. When 
this is screwed home it brings a machined surface on A into 
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THE SYMBOL. VALVE 





close contact with another machined surface on the under- 
side of G, which is the web dividing the valve case into two 
parts. The contact between these two surfaces is made, by 
the pressure brought about by the nut, so intimate that no 
steam can pass through the joint. 

The lower end of the spindle has its diameter enlarged in 
two steps, and since the hand wheel I is removable, the 
spindle can be passed up through a central hole in the valve 
C when the plug D is removed. The hole in the valve is made 
just larger than the enlarged portion of the spindle passing 
through it, with the result that the valve is not rigid on the 
spindle, but can adjust itself to the valve seat without putting 
any strain on thé spindle. The plug D, when in position, is 





screwed home on to a packing ring E, so that no steam can 

pass through its screwed joint, In the same way the spindle 

-! packed by means of the gland nut and the packing 
own. 

When the cap L is removed, the two nuts unscrewed, 
and the wheel I detached, the whole of the valve, with its 
seat and operating mechanism, may be taken out, and the 
whole or any part replaced. Every combination is made 
interchangeable, so that if as combination is kept the 


valve need only be out of operation for a very short time, the 
great thing yma that the valve casing i does not. need 
to be interfered with. Ordinarily speaking the valve is 


intended for use with the steam pressure ‘acting in ‘the: direc- 
tion of the arrows, so that-the tendency is to keep the valve 
tight on its seat. We are informed, however, that valves of 
this type are working satisfactorily with. the steam -pressure 
on the top of the valve. In valves of :the size of ¢in. and 
upwards, a by-pass is used for overcoming pressure on’ the 
valve. The steam passages or ports formed in the combustion 
are made 25 per cent. more in area than the area of the inlet 
or outlet of the valve, with the object. of préventing wire- 
drawing. We understand-that ‘valves of this type’ from os 
to 10in. in diameter are at work, some of them with highly 
superheated steam. 








IMPROVED DUPLEX “POP” SAFETY 
VALVE. : 

THE accompanying engraving illustrates a novel form of 
‘‘pop’’ safety valve, which has been designed by Mr. H. A. Hoy, 
recently locomotive superintendent of the Lancashire and 
Yorkshire Railway, now of Gorton Foundry, Manchester, with 
the object of surmounting certain 
difficulties in the manufacture of 
such valves, and also to ensure, in 
cases where two- or more valves..are 





GERMAN TRADE CONVENTIONS. 





Tr is officially stated that, notwithstanding the compara- 
tive slackness in the German iron and steel industry at the 
present time, most branches of the engineering trades are 
tolerably well employed, although prices—to use the general 
expression of complaint—are far from satisfactory. It is 
specially this re es of price and competition among the 
inland firms which is compelling them to take into serious 
consideration the problem of arriving at an understanding 
poe themselves, because as soon as an agreement is con- 
cluded in relation to the home market the attention of the 
works can be particularly devoted to the development of the 
export trade. The eyes of the principals of most“ works are 
turned towards the export. markets in the expectation of 
finding orders to supplement the inland consumption, and 
thus keep the shops fully employed on a ‘remunerative 
basis: In this respect they have set an example to the steel 
syndicate, whose main object is to provide employment for 
its constituents, no matter what the cost inay be: - But com- 
binations among the engineering works are beset with many 
difficulties, in consequence of -the varied nature of the pro- 
ducts turned out by different establishments. These obstacles 
do not, however, prevent the division of the trade into 
sections, and thus render it more easy to formulate conditions 
for arriving at an arrangement between the works engaged 
in any particular branch. Besides, there is no question in 
the engineering trades, as in the various departments of the 
irou and steel industry, of forming a syndicate both for the 
limitation of production and the regulation of prices. A 
restriction in the output would be practically impossible 
except, perhaps, in the case of standardised manufactures, 
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used, their opening and closivg 
together. On reference to the 
drawing it will be seeh that the 
pop ring is constructed similarly to 
that which-is-usual in this form of 
valve, with the exception that the 
ring is made and can be adjusted 
so that the knife edge bears up to 
the seating. The advantage of such 
an arrangement is obvious, and in 
valves of this description, as usually 
constructed, it is a difficult matter 
to reconcile the knife edge to the 
seating of the valve. The valve 
seating is perforated with a number 
of small holes opening into the 
annular space between the knife 
edgeand mainseating. These holes 
lead into circular chambers, which 
are connected together .by a cross 
core. It will thus be seen that 
when either of the two valves com- 
mences to ‘‘simmer,’’ and pressure 
accumulates in one or other of 
the annular spaces by reason of 
their being connected together, the 
pressure is equalised. If by a 
slight weakness 
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springs that particular valve should 
lift somewhat before the other, part 
of the escaping steam travels across, 
thus assisting the other one. This 
has the effect of making the valves 
open and close together, and that it 
actually does this is evidenced by 
the fact that a large number of 
these valves is in successful opera- 
tion on locomotives. In the centre, 
between the two valves, and screwed 
into the cross core, is)a screw-down 
valve, the object of which is to 
regulate the pop action. This can 
be done to any degree of nicety at 
the outset by means of a box key. 

The action of this valve will be 
readily understood if it is assumed, 
in the first. place, that it is 
screwed right back, thus allowing 
steam to escape, and preventing 
it from accumulating in the annular 
space inside the pop rings of the 
valves. When the plug is screwed 
down on to its seating, as shown in 
the drawing, the maximum pop is 
obtained, and obviously any degree 
of adjustment between these two 
extremes. As a matter of practice 
it is set such that the limit of pop 
action is 41b; that is to say, the 
valves open full at a pre-determined 
pressure, and close when that pres- 
sure has been reduced to 4 lb. per 
square inch less. * The before- 
mentioned pop ring is made so that 
it can be screwed down quite easily 
by hand, and the adjustment can 
be made to the 256th part of an 
inch. The seatings are’ of gun- 
metal. It will be noticed. that they 
bear only on the ‘periphery of the 
lower portion, This is to. prevent 
the upper portion of the seating 
being distorted by the unequal 
expansion of the cast iron base. 

On the top of the right-hand 
corner of the drawing is shown a special method by which the 
adjusting screws can be effectually protected from being 
tampered with by unauthorised persons. 

The upper portion of the small dome cover is filled with 
lead, after which it cannot be removed unless that lead is got 
out by a special trepanning tool attached to the ratchet 
brace. This safety valve is manufactured by Messrs. Beyer, 
Peacock and Co., Limited, Gorton Foundry, Manchester. 











Tue Philadelphia and Reading Railroad is. about: to 
equip with automatic block signals its ‘Trenton branch; 3+7 miles 
long, extending from_Trenton, N.J.,.to the-New York division: 

















THE HOY “POP” SAFETY VALVE 


and all schemes for the constitution of urganisations in the 
engineering trades are, therefore, being piloted in the direc- 
tion of controlling “prices and the obviation of unnecessary 
expenditure in tendering for public contracts. 

The builders of iron and steel bridges, as mentioned in 
these columns on September 9th, have already made a begin-* 
ning by attempting to remove the disabilities and multiphea- - 
tion of expenses in connection-with contracts thrown open to 

eneral competition. They have formed, as a result of.a ccn- 
| ewe held in Berlin of representatives of all the bridge- 
building works in’Germany, an association to further the 
object in question, and forty-five firms have at once become 
members ; ‘but no information is as yet forthcoming as to the 


exact. manner in which the aims of the organisation are pro- | 
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accomplished. ‘The iron and steel constructional | being merely removed for the test. The calorific power of | passing people and things too fast, and this is almost always duc th 
post ae iriclin, which, p daa also include some | the ei is given as 17,600 British thermal units, while the | to the motorist just how many minutes he could knock off be 
; ; ; imi ion i ight of oil burned per hour per square foot of | his record from here to the other place. This also will disappear. as 
of the bridge builders, have decided to take similar action in | average weig pe per sq a ue pa er a 6 pile than. tig husk’ exoed pnt ‘i 
regard to public contracts. In this case only two sets of | boiler-heating surface was 0-394 Ib. wt parame Fy re I inly had, and most of my De 
plans will be pacsemd for any particular undertaking, and| It may also be of interest to record that the average | pO 4. We hae pee nek. telling —_ other jast how long it tic 
all the firms will tender their own prices according to these | temperature of the air in the boiler-house during the course | 435) us with a gale behind us to cover such and such 9 distance. th 
plans. The plans will be prepared bytwo firms in succession | of the trials was 65 deg. Fah., that the average temperature | No one does that now. We all know our times, and that they are Sy 
until the list has been disposed of, when the two works which | of the gases of combustion taken in the smoke-boxes was | just double the local professional record, and that is enough ; men wi 
first commenced the series will begin again. 444 deg. Fah., and that the average percentages of CO, and | no longer care to tear down-hill and round corners at the ri:k of ap 
A third movement relates to the construction of large gas | of oxygen taken in the smoke-boxes . 
engines, which are meeting with considerable favour at the | was 13-3 and 5°15 es, : 
present time. The question of price also plays an important | Professor Watkinson the sal 
part in this branch, and preliminary negotiations are about | results of his trial lotted on - 
to be opened between the makers of large gas engines, with a | paper, and we are ena led to re- Po 
view to the conclusion of an agreement in respect, of prices. | produce this graphic log of the test. In 
The names of Kérting Brothers, the United Augsburg and | This set of curves, see Fig. 2, speaks ss seem by 
Nuremberg Machine Company, and the Deutz Gas Engine | for itself, and requires no comment. emperature moke Boxes 4 is 
Works, are associated with the promotion of the scheme. Aj| The makers inform us that they a ae ie ox 
fourth project refers to an understanding between the crane were afterwards enabled so to we 
makers in the West of Germany, and a fifth to the machine manipulate the burning of the oil Scale for Water loc 
tool builders. In regard to the latter, the bugbear of the | and the admission of air to the 400) %o2' = 1767 bs 
German works has hitherto been the progress of American furnaces that they obtained eva- Scale ss. ‘ 
competition in the Fatherland, and to this must now be | poration figures of 14°87 lb. and Ne = 352 lbs 
| 
é 
520 
2 5 
2 ma 
“| 
Kt 
240 
v 
5 Af 
2 } 
'— 
a: 
= 
Ss 
&Q 
120 
& ae a 
60 ‘ a 
= 1e 
5 e XP 
ee 40 wil 
i Se d ind 
0 er 5 1 Time Base “ af 
— 7) . 2 K 5 Ohrs 204 
"Tue Enorncen” - 5 Swain” Se ¢ ¥ 
me 
Fig. 1—BOILER FURNACE WITH LUCAL BURNER Fig. 2—GRAPHIC LOG OF TRIAL OF LUCAL BURNER of t 
- awa 
. S1Vi 
added the rivalry of British works. It is, for instance, stated 15°29 Ib. of water per pound of the same oil, these | their lives with their noses on the front wheel, and to arrive ni 
by the Association of German Machine Tool Works that in figures making the efficiency of the boiler 81°7 and 84 | at the other end looking like something between a chewed 36 font 
consequence of lack of employment at home, the British per cent. respectively. With these efficiencies, and when and a ee meal rae. Fo Fe the rae wae Red 
works are underselling the German works in the latter’s using, say, Russian light crude oil with a thermal value of > ype of telling each other that they covered a ce tur 
inland market in respect of machine tools for shipbuilding 22,027 British th 1 unit d of oil, it is claimed miles in just under 59 minutes—actual time probably 9% the 
pect achine tools for shipbuilding 22, ritish thermal units per pound of oil, it is minutes—which at present obtains will not continue. I do it the 
Purposes. that evaporations of 18°62 1b. or 19°141b. of water per pound myself now—of course, without the exaggeration—but when I have e 
of oil might be obtained. We understand, however, that | learnt just how lo it takes a 6 horse-power Wolseley to get re 
these — have mo been ——-F by egal experiment, | there, and that an 18 horse-power Mercedes can do the distance in T 
= this kind of oil not having yet been tried. less time, it will no longer interest me. Iam, therefore, o ai 
THE LUCAL O1l, FUEL BURNER. The Lucal.Company ra rather a point of the fact that opinion that dangerous drivin will disappear of itself just as it = 
—_—_— fire-brick lining, &c., are not required, and that any furnace | did in the case of the cycle. I do not mean that cars will keep hen 
Tur Lucal oil fuel burner belongs to that class which uses with the fire-bars removed can be fitted up without any | inside the legal limit at all times, and I do not for one moment by { 
a steam jet to project the oil into the boiler furnace. Its alteration. It appears to us, however, that a judicious use believe they need if they are driven with due care. sees, is stag 
general working will be readily understood by an examination of fire-brick should be of great value, as rendering it possible | ™0Te, if the speeds did not fall, as they certainly will, every day ares 
i Se : “ Spgs : nce: myer: Pathe | would make them safer as the horse gets accustomed to the sight we 
of the accompanying diagram, Fig.1. The oil enters through to have a mass of material kept at a white heat inside the | 5541. new vehicle. We all ol poadlag mag cassaghadle why, yt 
the upper pipe and flows down to the burner. The steam furnace. OF} SiO DOW VORIeARs UES ane vere eee oe ane will 
: ae ; k | at the bicycle, yet now a horse which did so would be considered how 
enters through the lower pipe and traverses a coil into the The method of starting the furnaces is as follows:—A | unfit for use. Granted, therefore, the absence of dust, the i 
furnace and in the path of the flame, thus getting consider- separate starter, which may be removed when the necessary | absence of the attempt to knock off that last 30 seconds, an ther 
ably ee It then returns to the burner, which it steam pressure is raised in the boiler, is required. The | educated horse and, above all, an educated driver—I have only ee 
enters through the small orifice in the centre. By the force starter consists of a burner head and a tank of water, with | once seen an unattended horse shy at my car—the objection and dC 
of its entry it induces a current of air through the pipe means to put it under a pressure of 60 lb. on the square inch. | danger of speed will be about gone. repr 
The makers claim that all the oil which can be As to the objection that the car changes the amenities of rural fia 


The water is conveyed to the starter head, which has already 
been coupled to the oil pipe. The coils of the starter head 
are heated in any convenient manner—say, a burning piece 


shown. 
gasified is gasified by reason of the superheated steam im- 
pinging against it, and that that portion which cannot be so 


life, it is enough to say that the train, the bicycle, the highway Ki 
itself, have all done that in their time, and the flying machine will ine 
do it in the future. J.8, V. Brokrorp, 


gasified is carried forward and readily consumed by reason of of oily waste—and when sufficient heat has been obtained \ ‘ unte 

the perfection of the mixture of the gaseous oil and air. The the tes is first of all turned on and then the oil. As the Camborne, Beptember 24th. givei 

makers further claim that their system must be more effi- water runs through the coils it is converted into steam, and , Al 

cient than any of those in which spraying only is resorted to, this supplies the necessary pressure for the ejection of the Sin,—Does not your correspondent, Mr. Rose, take a rather tov thas 

because under such circumstances perfect ‘‘ aérification,’’ as oj]. As soon as the boiler itself is generating steam the simistic view of the situation? In the case he puts, if he had nae 

they term it, cannot be brought about ; whereas if the oil is starter is removed. Means are provided for adjusting the | brought the man into Court, it is quite ry and, knowing 36 
Mr. Rose, I should say pretty certain, that he and Mrs. Rose would 


actually gasified, ‘‘ aérification’’ is readily brought about. 
Professor W. H. Watkinson, Professor of Prime Movers at 


amounts of oil, air, and steam admitted to the furnace, and 
we are informed that the flame produced may be regulated 


have been believed, and a conviction adjudged, in spite of any 


allegations of the defendant and his witnesses, who would scarcely 
have stood cross-examination, for lapprehend the opinion of two 
witnesses as to speed is sufficient at law. I doubt whether it is 
| necessary, as Mr. Rose seems to think, to prove actual danger or Si 


from a slew smoky flame to a flame similar to that produced | 
by a blow-pipe. 


the Technical College, Glasgow, has recently carried out a 
set of experiments with a boiler fitted with burners under 
this system, the installation having been put in by the 








makers—the Lucal Light and Heating Company, Limited, antident to any petscn to subuceba coment usdier tie ** aarver”’ su 
a any, supe 
of yt ogy age yes = gs gd oe can. t clause. I ewe oa Const ies acted in a manner to dapper — 
in diameter au . long. contained 1: ubes, in. Mr. Rose’s view, but the High Court has given no opinion so far effici 
inside diameter, and had two furnaces, 38in. diameter and LETTERS TO THE EDITOR. y as lam aware, sa si ‘ a! 
Gft. 8in. long, with a separate combustion chamber to each (We do not hold ourselves responsible for the opinions of our Rugby, September 27th, Geo, M. SEABROKE, redu 
furnace. The products of combustion, after leaving the smoke- correspondents.) Bat. 
box, were taken through external side flues to the chimney flue. AUSTRALIAN PATENTS. bs 
The total heating surface of the boiler was 982 square feet. MOTOR CAR SPEEDS. : : err pan heal 
Three of the firm’s burners had been temporarily fixed i : ; Sir,—The Australian patent law and Federal patents are now reat 
ee eee | ; i I should like to i ‘entral P ffi bli = 13 
each furnace. It appears that the arrangements for the test 20m, —As ae a — era builder of motor cars, I should like Pag ren es —_ ws Cent “4 er = Is esta ee at heat 
had been hurriedly made, and that there had not been time my . the poopie: 7 7 —_ ith Mr. Knight that the i ali ae — tent wag a filed > d eee whe 2501 
ly to adjust the burners and the air dampers on the 1,0, ‘© “rst Place, I cannot agree wi r. Knig a all applications for patents have to and dealt with. © aa 
property . sie  Campe limitation of powers would conduce to low speeds; on the con- | law is to a great extent based upon the existing British system, cent, 
furnace fronts. Regarding this, Professor Watkinson regards trary, lam certain that there is far more inducement to drive | but with one notable addition, namely, that the official staff of the iit 
that it is probable that the conditions were not such as to dangerously in a light-powered car than when one has a very heavy | Patent-office, before issuing a patent, make an examination, to 1DeR 
— the oe a 5c gps ptapee the evapora- reserve of power at one’s back. For panes A cage a : horse- | ascertain whether the eit yee porary hy been previously ete 
‘ion from and a eg. Fah. amounted to 13°65 1b. of water power Wolseley, capable of perhaps 27 or 28 miles per hour on | patented or a patent applied for in any of tates. The most 
per pound of oil burned, and the percentage efficiency of the the level, but the speed of which is brought down below 20 miles | oetent feature of the measure to inventors is that an invention press 
boiler was found to be 75. These results Professor Watkin- —— a — — om ~ — wind, and the ey emg = arbor = oe ped — of oh ———— 
siders as emi > sati 7 ; ie with such a machine to go fast round corners is very great indeed. for fourteen years by one patent for each invention, at approxi- 
cothuadian sopianlcte ooteealls hers ot ye ses Where, however, you know that you can do a good speed up-hill mately one-third the cost which was formerly involved when six oa 
amebsless. Dacian sacat of the Mads , a bo hich the t i t there is very little temptation to drive recklessly down-hill. There State patents had to be obtained. The State Patent-offices are 2 per 
1 ted it ae oo OS ee oe, bere sonny f St’ is far more pleasure in fast running up-hill than down, and per- | only continued as offices of record, where the specifications of If th 
seis ag gee Bees e to detect any smoke whatever, faint sonally I should be perfectly content to craw] down-hill at 10 miles | applications filed will, after their acceptance, be exhibited for thei 
oe ae unpre hee ae oe — be per hour if I could be sure of going up any hill I wanted as fast | public information. ; ‘i an 
ected € was no deposit of unburned oil ini the furnaces. as J liked. The Act ensures—as might be expected—that the patents | 
The oil employed was common blast furnace oil from the — With reference to the question of speed in itself, I believe that obtained in the several States shall remain in full force with all the a 
Gartsherrie Ironworks, and theoil was burned just as it was_ it will find its own cure. In the first place, the dust nuisance must | rights granted. 
tsherrie I ks, and th b j place, the d i rights g 
received, without any precautions being taken to clean it or be stopped whether the speed of cars is lowered or not—I suppose | The Commonwealth patents will be granted for a period of 
to free it from water. There does not appear to have been 0 one is sufficiently sanguine to hope that he will abolish the | fourteen years. They will be subject to usual conditions of Str 
tendency whatever towards cloggi f b car—and unless this is done the speed does not make very much | British patents, with the exception that if one claim is found 
any y wha s clogging of the burners. @ ‘ . hinge Pape a ma: 
P ‘ : ifference. s a & idity o - 
The amount of steam used for spraying the oil amounted to ‘ifference. I was recently following a big car through the town by a Court to be invalid, it shall not affect the validity of th y 
0°21 Ib. of steam per pound of oa ane The lengths of th of Hayle at a crawl—certainly less than twelve miles per hour—and | any other claims, or of the patent, so far as it relates to How 
fl - che _ b ed. elengths of the | was all but blinded by the dust it raised, from which I deduce | any valid claim. Patents have effect against the Crown; but ei. 
ames from the various burners are reported to have | that the dust problem would still be with us even if the — of | the Government of the Commonwealth may use upon such terms Fey 
appeared to be between 4ft. and 5ft. with @ maximum the car were below the legal limit. If we had abolished the dust | as areagreed upon with the patentee, or in default of agreement, are a 
diameter of some Yin. The furnaces of the boiler had not trouble more than half the objection to high speeds would be | settled by arbitration, or the Commonwealth or a State may, if ude 


been lined with fire-brick or altered in any way, the fire-bars 


gone ; the greater part of the balance of the objection comes from ' thereto authorised by an Act of Parliament, direct the patentee of 
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i cation to assign his rights, the amount of compensation 
being decided by agreement or arbitration, An invention may be 
assigned to the onwealth before patenting, and the Act pro- 
vides that the communication of an invention to the Minister of 


Defence, and proceedings thereunder, shall not be deemed publica- 
tion or : cajudice the validity of any patent thereafter granted. In 
the Bill as originally introduced there was a provision requiring the 


invention to be worked as & condition of its maintenance, but that 
was eliminated in passage through Parliament. The nearest 
approach to such chron isa power conferred upon the Com- 
missioner or the Court to arrange or order a liceri¢e to be granted 
to a person wishing to use a patented invention-in respect of which 
“the reasonable requirements of the public have not been 
satisfied.” The ordinary powers of amendment and extension are 
provided for, and the Act contains provisions under which the 
Commonwealth is enabled and probably will become a party to the 
International Convention. The procedure of application for patents 
by petition, accompanied by provisional or complete cation, 
is somewhat similar to that of the British Patent-office: It is 
expected that a’ large stimulus ‘will be given by the'Common- 
wealth Patents Act to the inventions and industries of the Austra- 
lian people, and that an increased number of inventions, ‘both of 
local and foreign origin, will be patented. * 
COLLISON AND Co, 
Melbourne, Australia. 





FRICTIONAL LOSSES IN STEAM TURBINES. 


sin,--As Prof. R, H. Smith has not supplemented his reply to 
“Student ” as I suggested, I will, if 7 will allow me, explain the 
matter myself as clearly as I can, and I shall be glad if you will 

kindly reproduce the diagram 
8 E c which accompanied my letter 
published in your issue of Sep- 
tember 4th, 1903, 

/ Inthisentropy-temperature dia- 
gram let the area a A B Cd repre- 
G sentthe total heat of thesteamsup- 
plied to a turbine reckoned above 
thetemperature of thefeed-water, 
that is, the heat given to the 
water to raise it to boiling point, 
and then convert it into steam at 
the working pressure. Suppose 
now that the steam expands 
a adiabatically in the turbine to a 
pressure corresponding to the 
temperature of the feed-water, 
and that during this process 
there are no losses of any kind, C D will then represent this adiabatic 
expansion, and the heat discharged at exhaust will be represented 
by the areaw ADd, The heat converted into work in the turbine 
will then be represented by the difference of the areas aA BCd 

and aA Dd, that is, by the area ABCD, 

Now suppose that the same amount of steam is supplied to a 
turbine in which friction occurs, and ——_ that the expansion 
is carried to the same final pressure as before. Friction in this 
case produces heat, and the heat goes to warm the steam and the 
metal—fixed and moving—of which the turbine iscomposed. Some 
of the heat given to this metal will be radiated or otherwise given 
away and lost ; but some, and probably the greater part, will be 
given back to the steam. Let us suppose, for the sake of making 
this question of friction as clear as possible, that no heat is trans- 
ferred to the metal of the turbine either by friction, or directly as 
heat from the steam ; that is to say, suppose that the metal of the 
turbine is a perfect non-conductor of heat, and at any point is at 
the same temperature as the steam which comes in contact with it. 
We shall now see the effect of transforming some of the heat energy 
cf the steam into kinetic energy, which is absorbed by friction and 
transformed back into heat energy in the steam. 

The steam, owing to the heat which it receives, will not expand 
adiabatically, but along a line to the right of the line CD, say 
along the line CG, This line is not necessarily straight. The 
heat given to the steam during expansion will then be represented 
by the area d CGg, and, therefore, the total heat given to the 
steam from its condition as feed-water will be represented by the 
area aA BCG ¢ The heat given up at exhaust will be represented 
hy the area aA Gg, and therefore the heat converted into work 
will be represented by the area ABCG, Some of this work is, 
however, absorbed by friction, and given back to the steam in 
the form vf the heat represented by the areadCGg. We must 
therefore deduct from the gross work an amount equal to this heat. 
Draw EF, so as to make the area FECG equal to the area 
dCGg, and the net work delivered to the turbine shaft wili be 
represented by the area ABEF. The loss of useful work due to 
friction is therefore represented by the area F ECD. 

"rom an examination of the diagram it will be seen that the loss 
due to friction is always less than the work absorbed by friction, 
unless in the extreme case, when all the friction-produced heat is 
given to the steam at the temperature of exhaust. 

An inspection of the diagram will also show that friction at the 
low-pressure end of a multiple expansion turbine is more harmful 
than friction at the high-pressure end—a fact which is, perhaps, 
not generally appreciated. R, M, NEILSON. 

30, Cross-street, Manchester, 

September 24th. 
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WATER-TUBE BOILERS AND REDUCING VALVES. 


Sik,—A propos of the correspondence on reducing valves and 
superheated steam, the following extract from Ripper’s ‘‘ Steam 
Engine Theory and Practice” will clearly explain the increased 
efficiency :— 

“It is often stated that this wire-drawing of the steam by 
reducing the pressure from 300 Ib. to 2501lb. per square inch is a 
convenient means of supplying superheated steam to the engines. 
But ualess the steam supplied by the boiler is perfectly dry, or 
nearly so, which is a large assumption, there can be no super- 
heating. Thus, the total heat of steam at 3001b. pressure 
= 1209-3, and at 2501b. pressure = 1204-2—that is, 5-1 units of 
heat are liberated when the steam is wire-drawn from 3001b. to 
2501b. pressure. Assuming the boiler steam to contain 2 per 
cent. of moisture, then on passing through the reducing valve the 


liberated heat-units will evaporate oa lb. of water—moisture— 
into steam, where L = latent heat per pound of steam at 250 lb. 


pressure, = 0-0061b, of water evaporated. Therefore, 


5-1 
829-5 
the steam wetness is now reduced from 0-02lb. per pound to 
(0-02 — 0-006) lb. per pound, or the wetness is reduced from 
2 per cent. to 1-4 percent. But there has been no superheating. 
If the steam from the boiler were perfectly dry, then on passing 
through the reducing valve from 300lb. to 2501b. pressure, 
»-1 units of heat are liberated, and taking 0-48 as the specific 
heat of steam, then 5-1 + 0-48 = 10-6 deg. of superheat.” 
Rochester, September 26th. 


Sir,—While we are obliged to ‘‘H. 8.” for his suggestions, we 
may add that he ay a have given us credit for knowing some- 
thing about our own business—much more, we think, than he does. 
However, we are always willing to learn, and, as your corre- 
spondent is willing to teach, we have no hesitation in asking him 
for further information. 

We pay 4s. 6d. to 5s. 6d. a ton for coal, and, as near as we can 
ndge, our engine uses about 3b. per indicated horse-power per 





—— 


hour. As steam is used for other purposes, we cannot be quite sure, 
but_we are not far from the truth. . 

‘* H. 8.” tells us to add a third cylinder, and work at 200 1b. 
instead of 110lb. What saving in the cost of power will he 
guarantee if we give him the order to carry out the work, and 
what will be about the cost of the alteration ! 

In the first place, as the air pump is now driven off the tail-rod 
of the high-pressure cylinder, the whole of the condensing arrange- 
ments will have to be alte: In the second place, two compara- 
tively new Lancashire boilers will have to be thrown out, and their 
place taken by two water-tube boilers. in, our mill must 
unavoidably be stopped for some little time. In return for all this 
outlay, we shall perhaps save half a pound of coal. per indicated 
horse-power per hour, or, say, 3 cwt., costing 9d., or for sixty hours’ 
steaming per week, 45s,—say, £100 a year, against which is to 
be set more oil, more king, more repairs. Could ‘‘H. 8.” 
undertake the work, including cost of two new 250 horse-power 
water-tube boilers, with brickwork, for £2000? We think not. 
Even if he did, where would our advantage come in? We can 
make far more than 5 per cent. by using our capital in another 
way. We fancy that “H. 8.” is like a good many others, 
who think that to save coal is the inning and end of 
good engineering. We would like to call his attention to a 
passage which we recently read in THE ENGINEER:—‘‘ The 
man of science naturally wishes to see fuel used with the 
maximum possible efficiency. But the manufacturer or millowner 
knows that he may pay too much for this kind of maximum effi- 
ciency. What he desires is not the lowest possible consumption of 
coal per horse-power per hour, but the biggest output of yarn, or 
flour, or cloth, for the smallest outlay in coal, or wages, or interest 
on capital.” 

Turning to other replies which we have received to our inquiry, 
and which we thank you for sending on to us, we are struck by the 
silence of makers of reducing valves, who do not appear to have a 
word to say in favour of these appliances. The letters from 
‘* Reducing ” and Mr. Royle, published. in THE ENGINEER of the 
16th inst., are very interesting. We aredisposed now to put down 
another Lancashire boiler, working at 130 Ib., and to put a reducing 
valve on it, in order to get drier steam. ILLOWNERS. 

September 25th. 


PLATE WEB GIRDERS. 


Si1r,—I was exceedingly pleased to see the many letters in your 
last issue commenting on my article ‘‘ Plate Girder Webs.” That 
the subject is of direct interest to many engineers is very evident, 
and nothing will tend to throw so much light upon what is, after 
all, a very obscure question, as the various opinions of those 
directly engaged in either design or manufacture. Perhaps no 
man is exactly competent to be d atic on the whole ray ol 
but many candles make a strong light, and it is possible that from 
many contributors a much stronger case may be made than has 
hitherto obtained. 

I shall hope to reply to the letters presently, and shall welcome 
any and every expression or criticism on the matter. It would be 
well, however, to remember that the article was expressly 
designed to help those not in touch with the subject and to give 
simple uncomplicated rules for tae safe working out of plate girder 
webs, THE WRITER. 

September 28th. 


Sir,—In your issue of the 9th inst. appears an article on 
‘*Plate Girder Webs,” showing the need of a text-book on the 
subject. It is undoubtedly true that the shear in the web of a 
plate girder produces stresses at 45 deg. to the neutral axis—but 
not alternately tensile and compressive—tensile along one diagonal 
and compressive along the other, the latter tending to buckle the 
web. The strength of the web is then found by neglecting the 
tensile stress, and considering the compression diagonal as a long 
column. But what right has anyone to neglect the tension, and 


consider only the compression! Probably because a chain is no 


stronger than its weakest link—but it is not a similar case—it is 
— to considering a rope as no stronger than its weakest 
strand, 

The compression diagonal being the weakest, allows the tensile 
diagonal to do all the work. Some compression member is 
necessary, however, or the two flanges would come together ; this 
is supplied by the stiffeners. If the girder is unstiffened, the 
compression must be taken by the web itself, but not through an 
unsupported diagonal. The compression diagonals are held up 
by the tensile stresses acting across them, and the true column 
length will probably be the vertical. 

The word ‘stiffeners ” is a misnomer, except with regard to their 
assistance to the top flange ; their chief duty is to act as struts, 
and they should be designed to carry the whole vertical shear at the 
point where they are situated. 

There are hundreds of girders in existence which could not stand 
a quarter of the load they do if they depended upon the strength 
of the ag Ey diagonal. A notable example is tobe found in 
Chepstow Bridge, as pointed out in an article by Mr. 1. Grakam 
Gribble, Assoc.,M. Inst. C.E., in which it is shown that a strip of 
web has to support 60 tons shear, while the column formula would 
only allow a working resistance of three tons, 

Mr. C, A. P. Turner, C.E., has proved by means of the thermo- 
pile that all stiffeners are under compression, and the stresses at 
the centre of the web panels almost entirely tensile. 

It would have been interesting if the author had given us some 
sections of girders designed according to his formula for the sake 
of comparison. He seems to have overlooked the fact that in a 
girder with a curved top boom, that member takes a large share of 
the shear, and that a girder could be designed for distributed 
loads without any web at all, merely verticals. 

If the author would take the trouble to make some cardboard 
models with + webs, he would learn more than from any books 
in existence. The webs of these models show signs of buckling 
under their own weight, but it is truly surprising the enormous 
load required to break them. 


September 20th. Water H. DICKENSON, B.Sc. 





Sir,—We were exceedingly pleased to see in the article, “‘ Design 
in Relation to the Durability of Bridges,” in your last issue, the 
opening remarks regarding the position of the pure theorist in 
relation to practical bridge design. It is most emphatically our 
experience that the best mathematical scholar, and the one who 
seems to have bending moments, moments of inertia and resistance, 
graphic statics, &c. &c., oozing from his finger ends, isan extremely 
poor designer, in the practical sense of the word. Ifit be admitted 
that the end and aim of industrial enterprises is the conservation 
of money outlay, combined with the maximum obtainable profit on 
its outlay, then the best bridge for every span is the one which 
costs the least for the required loading, and this the purely theo- 
retical man is quite unable to produce. 

Bridge designing in its best sense presupposes a thorough know- 
ledge of the working of the girder yard and a complete under- 
standing of its limitations and peculiarities. The only real place 
where such knowledge may be gained is the yard itself, and no man 
should be entrusted with important designing work unless, in 
addition to first-class mathematical skill, he has an intimate know- 
ledge gained by personal work in the girder shop and yard. 

The most regrettable feature is that the theoretical man does not 
believe this. He is so imbued with book lore that he is impervious 
to the arguments which the manufacturer alone is competent to 
advance. He will not trouble to understand common commercial 
laws, and the trade of the country suffers in consequence. 

Now, every man cannot work with his own hands at bridge build- 
ing ; but he can, if so minded, use his common sense and consult 
others. who are in a position to guide him on those points about 
which he knows little, Mere figures never yet built a good bridge 





but figures modified by the most recent practical experience will pro- 

duce that much desired consummation, the best bridge at the 

least possible cost. 
Derby, September 21st, 


MIDLAND ENGINEERING BUREAU, 





‘ RESISTANCE OF AIR TO TRAINS. 

Sis, Reherieg to your article on the “‘ Resistance of Air to 
Trains,” it would be interesting to know what were the lines and 
length of the wedge-shaped bow referred to. Apparently, from the 
figures given, only about 91 horse-power of what one may call wave- 
making resistance was done away with by the use of this bow. 

Taking the analogy of ship resistance the run, is as, if not more, 
important than the entrance, and the lengths of each must be 
<r chosen as suitable for the given speed. My point is that 
—— no doubt, the perma 2 in air is very high, it does 
not follow from the facts given the wave-making resistance has 
been reduced to a minimum in the experiments quoted. 

The skin friction, of course, can only be reduced by taking the 
volume of least surface and making that surface as smooth as 

ible. As regards the area of ‘‘ midship section,” it has not 
m found, in marine work at any rate, that this is a determining 
factor in ship resistance pure and simple. . 8. K, 
September 27th. 





INITIAL STRESS IN STEEL, 

Sir,—With reference to your leading article which appeared 
under the above headi in your issue of the 16th inst., 
I to be permitted to offer an opinion with regard to the same. 
While being in agreement with all that you say with regard to 
initial stress being set up through unequal cooling, I think that, in 
addition to this, unsuitable temper is formed through sudden cool- 
ing, as I have found in mild steel work of a small nature similar 
fractures to that of the boiler plate to take place. On experiment- 
ing with various degrees of temper with the same material, I found 
that when the articles were suitably tempered they did not break 
until a very lengthened period of service had been reached. I 
believe it would be a distinct advantage if more attention were paid 
to tempering, ~ aa in heavy work, DUNELM. 

September 27th. 


S1r,—I can call to mind one case in which the hardened footstep 
of a turbine flew in pieces, killing a fitter, who had it before him 
on the bench. Steel projectiles split spontaneously on the racks, 

September 28th. SENEX,. 





PUMPING ACID WATER. 

Str,—In a mine of which I have the control of the machinery, the 
water contains a large quantity of sulphuric and other acids, which 
acids corrode the suction and discharge pipes and valves of the 
pumps, This corrosion is especially i 5 between the brass valve 
seats aid the cast iron. White metal valve seats have been tried, 
but they are not equal to carrying the heavy lift of water, viz., 
500ft. vertical. Copper seats have also been tried, but the corro- 
sion goes on between the copper and cast iron just the same as 
with brass seats. The cast iron of the inside of the pumps is being 
turned into a substance like graphite to the depth of in., and in 
some places deeper. 

I would be glad if some of your readers would kindly inform me 
how to remedy or minimise this fault. 

AUSTRALIA. 

[Raw hide seats are used for valves in deep mine pumps with 
perfect success up to 1000ft. of head.—Eb. E} 








OBITUARY. 


WE regret that we have to announce the accidental death, under 
most tragic circumstances, of Mr. Isaac Hill and his wife, who 
were both asphyxiated, while spending a holiday at Brighton. Mr. 
Hill was a well-known engineer. He was senior partner in the firm’ 
of Isaac Hill and Son, St. George’s Works, Derby, and was the 
original patentee and introducer of the system of cold sawing 
iron and steel.” Nearly forty years ago cold band saws on this 
system were used in Woolwich gun factories for cutting out the 
cheek-plates of gun iages.- He established a fine reputation 
for the manufacture of large malleable castings, and all kinds of 
machines for sawing iron and steel, hot and cold. We may add that 
Mr. Hill had retired from business, and that his son, Mr. Joseph 
pci has for the last eight years been sole proprietor of the Derby 
works, 








WE regret to have to announce the death of Mr. Henry Alfred 
Willey on September 21st at Pennsylvania Park, Exeter, at theage 
of 41, Mr. Willey, who carried on a large business as a gas 
engineer and manufacturer of gas and electric lighting plant, took 
deep interest in the educational and commercial affairs of that city. 
He was also a liberal contributor to local religious and philanthropic 
institutions, and among many other notable acts of generosity pro- 
vided, at his own cost, the funds for lighting Exeter Cathedral by 
electricity. His relations with his own workpeople were of a very 
cordial nature. One of the recent examples of his interest in them, 
says the Times, was to send a deputation of them to America tu 
study on the spot American education and workshop practice. 


THE death is reported of Mr. Charles Crookes, head of the firm 
of Messrs. Crookes, Roberts and Co., steel converters and refiners, 
and manufacturers of engineers’ tools, Argus Works, Shoreham- 
street, Sheffield, and of the Wincobank Rolling Mills. Mr, Crookes, 
who was born in Sheffield, was a member of the Sheffield Chamber 
of Commerce, but being of a retiring disposition, he did not aspire 
to public position. Mr. Crookes was in his 68th year, 








Society oF ENcingERS.—The next ordinary meeting of the 
Society of Engineers will be held on Monday, October 3rd, at the 
Royal Uni Service Institution, Whitehall. A faper will be 
read, entitled ‘‘ Deep Sea Erosion and Foreshore Protection,” by 
Mr. R. G. Allanson-Winn, M. Inst. C.E. The chair will be taken 
at 7.30 p.m. precisely. 


THE LAKE Baikal RatLway.—Lake Baikal has, says a corre- 
spondent writing to the Times, hitherto made a very troublesome 
break in the continuity of the great Siberian railway. This large 
sheet of water, one of the biggest lakes in the world, has had to 
traversed by various means, according to the season of the year— 
by steam ferry, ice-breaker, and, when the ice was strong enough, 
by carriage; and finally, since the outbreak of war, by a rail- 
way laid on the ice. This line round the lake has been under con- 
templation from the outset, but the natural conditions of the 
country through which it had to pass offered a multitude of 
obstacles to the engineers, and several distinct plans have been under 
consideration. The railway was not ex to be ready before 
the beginning of next year, but the work has p so fast 
since the beginning of the war that it is now, we believe, open for 
traffic. The line eventually chosen is that proceeding from the 
station called Baikal to Kultuk, and from thence to what is now 
the town of Myssowek along the shore of Lake Baikal. The total 
length of the shore line which was eventually chosen is 243 versts, 
the calculated expenditure is 52,523,695 roubles, part of theaggregate 
expenditure, including some works connected, with the extension 
of the harbour at Tanchoi, which materially increases the capacity 
of the ferry traffic. The railway is thus the most expensive line 
ever built within the Russian Empire, and the one which has 
presented the most serious engineering difficulties, its building 
necessitating a large number of special constructions, such as 
tunnels, bridges, viaducts, &c, 
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TRAIN RESISTANCE. THE IRON, COAL, AND GENERAL TRADES 
sidseabers OF BIRMINGHAM, WOLVERHAMPTON, AND 
Tu following table explains itself. It appears to be the result of data collected about fifty-three years ago in| OTHER DISTRICTS. 
the engineer's office, Darlington, of the Stockton and Darlington Railway Company. (From our own Correspondent.) 
: . : : , ie Marrs are looking up in the Midlands in several branches of the 
Table of Loads Offering Equal Resistance to Traction on Railways.—N.B. The Loads are Exclusive of Engine and Tender. engineering trades, at some of the works more men are bei 
tee taken on, though at —— greewed quiet — of — - 
; in mi D ‘ revails. Some. large orders for export are under execution for 
Speed in miles per hour ... _ 10 12 15 as 4 & tess motors and for petrol aneteoe actu of the chief firms in 
Tractive force, in lbs. ... 12,000 | 10,000 | - 8,000 4,800 9,000)" 3,400, this line being busy. Railway and tramway requirements are 
Renaenen tex gaan, ne. * ocal s We > = furnishing a good proportion of the current orders. Spring and 
; aa Figk or Si igh ig SETS, PRO Ise ok axle makers ars well engaged. The South American markets are 
haat hee isk die buying matchets and hoes, and a fair business is doing in axes and 
. sod . adzes for the Colonies. Some of the gas and water a of 
WA ea 1041 | g90 corporations and local authorities are placi — or = iron 
London toe Birmingham ... ...0 0.0... wee | 703 | 450 Lael fins gabon better demand than recently for brass and copper 
— Tunnel, &c., Stockton and Darlington... ro ae There was a more confident tone about business on ’Change on 
Thickley * - aoe Thureday, in Birwi pao tse 9 
A rnecr > é " ursda: bam inquiries were more numerous. 
Shincliffe—North-Eastern Railway Anant ipet: . 506 The don of the yn finds the iron trade maintaining the slow 
Ea se a 3 —_ —_ Railway ... can . 333 improvement which has lately c’ i it. The recovery is 
H _ 1 é we Ba: os Ca ‘tle Raiiw gages 246 ve gradual, but the position is better than a month or two ago, 
Stefeme ne. Houth D ot 77. : hit y | 238 pie moderate output on the part of producers and lowness of 
Ki nek " Bar, eee 213 supplies held by consumers favours the better tone of the 
digg: tag dl pad oat ” cr Wepre t market. Staffordshire cinder forge is quoted 42s. to 43s.; 
Clifton—Eden Valley Railway... ... ... -..| Lin 57 -86 part-mine, 45s. to 46s.; all-mine, 60s, to @6s.; best all- 
nae oe rere een eT 1in 50 178 mine, 75s, to 78s.; cold blast, 95s. to 100s.; Northampton, 
el ner wn a vo ae ee HE 4 156 common forge, 41s. to 42s.; Derbyshire, 43s. to 44s.; and 
—— 4 ap sen and Darlington | : oe = 4 Lincolns, 48s, Some further good contracts are expected early in 
We ie or wy devinti eo. Sere, oe | q in 35 120 } the new quarter. In the manufactured iron trade unmarked bars 
ee ee ee ra Oe are in fair demand at prices which favour consumers, common 
unmarked being quoted £5 15s, to £6. Better qualities are £6 5s. 
to £6 10s.; and good marked bars, — of ag ——. 
cone , i d twisting, are quoted £8, with the Roun 
| attendants at the plants, characteristic of New England steam able hammering an ¥ ’ : 
OIL MOTOR YACHT HUMMONO. | stations generally. Unfortunately, operating data from private pecan Dy ey psig nse =. be Bg Be A a: 
‘ | companies are very rarely made public in New England, and wile | Australia, whilst the last mails from South Africa have also brought 
THE Hummopo, the little vessel illustrated below, is a sea- | the figures from municipal and State plants have shown by infer-| «116 better orders than of late, and advices received by merchants 
going yacht, 50ft. long by 11ft. beam, with 43ft. draught, | &nce that the a yee were managed oe » 8DY | and manufacturers in this neighbourhood show that mining matters 
fitted to the order of Mr. W. Miall Green, with a four-cylinder | ¥¢b figures as b ae Sreechuaaair tts dielanaame wth are looking up out there, The material for galvanised sheets 
paraffin engine by Vosper and Co., of Portsmouth. The rn i Aig y y continues | Ae, 1 ely foreign ote and dustag Gotober it: is 
engine-room occupies 9ft. 6in., or about one-fifth of the whole The c é bon aout 405 autho Gi-teack ty of a | 2uticipated that a great deal of German material will once more 
length of the boat, and as the two fuel tanks of 90 gallons cone Hk pe aa Bow sn estoy wes 2 a me 36,000 kilowatts. be coming into South Staffordshire by rail after — — = 
capacity each are placed in it, comparatively little room is | ‘This equipment, in its broad engineering features, differs funda- cee Ee anne Algo a — ’ nerd 2 | 
taken up by the engine and its accessories, and the whole of | mentally from what is generally considered the best modern prac- South Wales fon re the Mi lands. in belt vkewy at ape hbo for 
the space forward is available for the accommodation of the | tice. Instead of being concentrated in a large cantral station it is recently, however, local steel firms have been doing very well, 
owner and crew. : - : dintetheated aig iPr ight, ranging im cagacity feos G00 to 14,000 especially in structural sections, in which something like a revival 
The engine has four cylinders, Tin. by 7in., and at 350 | kilowatts. The unitsare all comparatively small, the largest being | 11. set in owing to an increase in the demand for engineering \ 
revolutions it develops 30 brake horse-power, sufficient to | Tated but at 2700 kilowatts. The engines are all of the recipro- arposes. There is a good call for angles at £5 5s. to £5 10s., and : 
cating type, end most of tham sxe sf\the: erase-compennd eon: for girders at £5 15s. to £6 5s, whilst boiler plates are also in ] 
| genaing Sorte. | Coven of te sions aoe Senet Se hemes improved request at £6 15s. to £7 5s. Semi-finished material is in 2 
Three of the plants are rather old, and contain small units, and a Seats call Memmennar fillate: being quoted £4 2s. 6d. to £4 5s. 
bw sg = Sopnores Pana in them are not unusually low for | vith Siemens at £4 10s. to £4 l5s., pt mild steel bars £6 to £6 5s. 8 
similar well-managed stations. 3 3 A J - ( 
| The “ y results have been secured at the five modern BR Painy, her plea ml ete Boag nti. Paty y. 
stations, Their capacities and the cost of power at each are given Wagon Company, of Smethwick, is completing a contract for I 
as follows :—Dorchester, 2000 kilowatts, 0-7 cent per kilowatt-hour ; several large Selisueil <éaane ae the Great Central Railway Com- t 
Harvard, 3600 kilowatts, 0-7 cent ; Charleston, 4300 kilowatts, pany, each capable of Seen ng 40 tons of coal. They are con- 0 
0.755 cent; Lincoln, 8100 kilowatts, 0-725. cent ; Central, 14,000 | titted entirely of steel, and are 41ft. Sin, in length, 8ft. Sin. d 
kilowatts, 0:76 cont. These figures do not include fixed charges, | wide, and 8ft. Sin, high from rail level. These unusually large d 
but cover everything else. The average price of coal during the bogie wagons are fitted with an automatic vacuum brake, in = 
riod was 3-60 dols. per long ton, which should be kept in mind addition to an either-side brake, so that when necessary they may t 
1m comparing these figures with those of other stations, for fuel be worked at passenger train speeds. They are peobanty the C 
— —— nd 70'per eae =_— — A largest wagons yet introduced on any British railway system, and tl 
pedi gro emer aa peor bm Se eee ee een. oy Lare intended for tie conveyance of coal from collieries in the 
each item which influences the result, particularly the output, coal Wigan, South Yorkshire, and Nottinghamshire districts. This m 
and water. In this way the stations are practically running under departure is occasioning much satisfaction among traders in the cc 
—— all the time, and any change in cost is seen af Midlands, who have long been urging the adoption of larger trucks P 
: : sate ; 
It would be strange if some of the great central stations do not pA rserg 9  simalctien ak dak dolar eoee tees "to the. 
furnish power at a somewhat lower cost than this, after allowiug tricit: = the Metropolitan Railway. The Stafford Road Loco- fo 
for differences in the price of fuel. It would be highly instructive bay a Wesks'at Wolverh ampton of the Cent Waitent Railway pr 
to learn, however, if their better showing is sufficient to warrant are fairly well occupied just now. A recent order was for con- 
THE MOTOR YACHT HUMMONO their larger attendant losses in the high-tension distribution lines structing six new engines for railway dachie ‘vehicles Goveral de 
. and converters, These energy losses are generally estimated at passenger tank engines for the ordinary traffic are also being built 
7 2 m 25 per cent., and to them must be added the expense of mainten- Foci i] an 
propel the yacht at a speed of about 8 knots per hour. The | ice of the high-potential system. With power furnished by there, besides a number of new boilers. uy : 10 
consumption of fuel is, we are informed, about $ pint per | small stations at such an econotnical figure as the Boston plants Welsh water began to find its way into the Birmingham mains zs 
brake horse-power per hour. The compression is taken off | jy, i “satbae: ~ | on the 17th inst., and about one-third of the amount now being i 
ra TSe-p' per pression | i | have attained, the argument for large central stations is not so one distsibated in the city ia ftom Wales: ‘The Water’ Comntittes will th 
three cylinders at starting, and as tube ignition is used until | sided as it is customarily regarded.— Engineering Record. satus ont atael ta aoe ab thee Frankley Reservoir Works on 
full speed is attained, it is an easy matter to get the engine October 7th, this ae supplementary to the opening of the Elan as 
away. Once running, electric ignition by magneto is used. Valley Works by the King in July last. Much work at Rhayader 
The reversing and clutch gear are controlied by a wheel near remains to be done in connection with the filter beds and the lower vel 
the tiller, so that the steersman can manage the engine from portion of the Caban reservoir. Of the thirty filter beds only - 
the deck. The propeller is of the two-bladed reversible type, IN about ten have yet been completed. 2 
2ft. 10in. diameter by 3ft. pitch. Sails are supplied, but are LAUNCHES AN D TRIAL TRIPS. Good progress is being made by the contractors with work of SOI 
only used as an auxilliary when the wind is aft orabeam.| poo... oi conrying. stenmene's ball bey, the Dales Sle Se — hp Aes Perego for S aie sheviete pinto ° 
P 3 is vessel ined ize in th alr ogeaeg HS ta Bae y » ~ | ing station on the site o' e 0 eneral Hospital. is wor : 
seth teeter eon et aoeee on” * pre tn 0S) building and Engineering ( ompany, Rotterdam ; to the order of, which was begun several months ago, is well in hand, and arrange- the 
; the Royal Dutch Petroleum Company ; dimensions, 240ft., 42ft. | ments will shortly be made for the building of the station, which wo 
by 20ft. ; to carry, 2400 tons ; engines, 2lin., 33in., and 5bin. by | i¢ is proposed at first to equip to a capacity of 8500 kilowatts ata onl 
36in., pressure 1801b.; constructed by, builders. cost of £260,620. ‘The buildings, which will soon be begun, will se 
DOCKYARD NOTES _Mrms,reconstrastd abe stumer; bul by, Wiliom Gray and | nlugean coun hous 70 log by OU, ie on OO neh ae 
EES is aot Limited ; 180 Ih tsighe-cupenion, n.; Se, Soe OY be a small pumping station, workshop, and engineers’ stores, and qui 
Ir appears that the Novik will not be added to the Japanese | 2 — 180 Ib.; constructed by, — as, Engine | cmces. Six sub-stations will later on be necessary. mai 
naval force, as was at one time supposed. Her captain, when 80 Fr ks — ders; the a sR we al ut pga at | The Railway Rates Committee of the Birmingham Chamber of dat 
compelled to destroy her, did so thoroughly, and the Russians te celal tet age er wi on — Oven PING Sse U Ore” | Commerce are conducting an inquiry into the subject of the injury \ 
are now salving her ammunition. According to Russian shies P: Sty J ; cata ce a et which British trade suffers through the wrong description of mir 
accounts, 6in. shell played havoc with her machinery and |. Toro, steamship ; built by, Earle’s Shipbuilding and Engineer- imported goods consigned by rail to inland towns, and some litt 
boilers; but, apparently, the real reason why she was | ing Company, Limited ; dimensions, 336ft., 48ft. 3in. by 24ft. 10in.; | rather remarkable facts are said to have come under their notice, the 
nahin 6 d 1 with which to to carry, 5800 tons ; engines, triple-expansion, 23}ft., 39ft. by 64ft. | which, in the interests of commercial morality and fair trade com- nat 
destroyed was that she had no coal with which to steam ey £00i.. qrenvare, 100%,: inanek: Gaateaeer Sed ich, verests i f c r for 
away from the superior force by which she was faced. She | ° **'» P , 7? Jha ; Sa ed will, it is understood, —, —_ in conjunction g 
gives, so far as we are aware, the first instance during the war | _Dowals, steel cargo steamer ; built by, R. Craggs and Sons, | W1 7 “ir Tl Wey Compa mss yet mnt sinkings rail 
of coal shortage being acutely felt. ar ; es 340ft. 6in. by — by 24ft. et _ to = how deal an iivenies Rheapehive, pasos Selous to Mr. Henry wit! 
; y é : a ° 
: : | st 64i ~ — ts £0180 Ib “~~ : ee ted t Richard = Foster, of Apley Park, who is Lord of the Manor. An 18in. bore- hea 
PortsMoutH Dockyard has been record-making with the W. sth on aCe ech . tonsber Sth, ¥, Menarclsons, | hole is being made and has passed through carboniferous streta, onl} 
New Zealand. On Monday both funnels were put in, the get an eit pages bps, Psat Prema . | and has reached the spirorbis limestone at a depth of 420 yards, only 
last casing being got aboard and put into position in a| Gobo, steamship; built by, Laxevaags Engineering and Ship- | which is believed to be a good indication of the proximity of the Hoe 
quarter of an hour. building Company, Bergen ; to the order of, Mr. P. A. Musaens, | upper coal measures. A boring at Somerford, near Brewood, has D>) 
| of carer neg Egg yn egg ag mag hi er. touched coal, but unfortunately, operations have been stopped for _ 
LAU EEEANT Waar, gunnery jicutenant ot the Cesar, has | ech, Beptecbes oat ani in. by o0in., pressure 1/5 lb.;| the present by a breakage of the boring tool, which is jammed fast. : 
ee cae CT | Mamart, steel twin-screw steamer; built by, Harland and SI 
; : ; ms 4 a I ; y, Harland an : 
the recent firing, in which the Cesar did excellently, all the Wolff, Belfast ; to the order of, Messrs, Shaw, Savill etd “Albion iron 
gunnery officers of the fleet were shown the apparatus and | Company, Limited; dimensions, 455ft., 56ft., and gross tonnage with 
conjured to ‘‘invent something better.’ This is an excellent | 7000; engines, quadruple-expansion—two sets; launch, Sep- NOTES FROM LANCASHIRE. deer 
way of securing the best—cheaply. | tember 24th. (From our own Correspondents.) cern 
| CLARISSA RADCLIFFE, steel screw trunk steamer; built by, Manchester.—The attendance on ’Change on Tuesday last was 
| Messrs. Ropner and Son, Stockton-on-Tees; to the order of, | not up to the average, and it is somewhat difficult to gauge the 
& aes an | Messrs, Evan Thomas, Radcliffe and Co. ; dimensions, 363ft., 53ft.| exact position of things either in the engineering or iron 
THE COST OF ELECTRIC POWER. by 30ft. 4in.; engines, triple-expansion, 1800 horse-power, pressure, | trades. I was assured by a large maker that in the textile 
1601b.; constructed by, Messrs, Blair and Co.; launch, September | machinery department matters could not be worse, and in support 
A GREAT surprise has been given to most engineers aatosies 2 | 26th. of this theory he advanced information as to the losses incurred rT 
steam engineering by the publication, in the ‘‘ Boston Electrica: j are : by various firms in the working of this particular department. I 
Hand-book,” of the cost of power for the twelve months ending | cong iggy “de nae) Ea pe permeated kis Y | While this is no doubt true to a great extent, the crisis in the repo 
October Ist, 1902, at each of the stations of the Boston Elevated | 277-454 caltds teat 6 cary, ‘caedh  aeee e A pag cotton trade has had much todo in bringing about this state of the 1 
Railway Company. The economy attending the management of | 2BAtt. 38.-64ft. by 42ft.. pr oe AT Teo ib i oF rhs tee 8 26th, | things. It is a somewhat encouraging feature, however, that the buye 
steam plants in Boston is proverbial. The pumping stations of the | tis De» Kd ’ ce yee ; — of cotton goods for last month were higher than in at w 
Metropolitan Waterworks have become widely noted for their fine | _ SyLvig, steel screw steamer; built by, Sir Raylton Dixon and | July, and if the improvement applied equally wel to home there 
showing in every branch of management, and the reports of their Co., Limited; to the order of, Société des Affréteurs Réunis, | demand, of which we have no available statistics, this should cpen 
operation represent the best American results in regular running. | Paris ; dimensions, 310ft., 43ft. by 25ft. 9in.; to carry, a dead- | open up an expectation of better things in the near future. Some in wl 
While this enviable record is largely due to the good organisation | weight of 4300 tons ; engines, triple-expansion, 23in., 38in., 6lin. | of the other branches, such as the electrical department, seem to at th 
and careful supervision of the pumping stations, it is also to be | by 42in., pressure 160 1b.; constructed by, North-Eastern Marine | be well employed. Machine tool makers are fairly busy, and York 
attributed in some degree to the conscientious work of the | Engineering Company ; launch, September 26th. cutting and planing machines are being turned out in fair numbers tthe 
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by local firms. It was reported on Tuesday also that there are 
further inquiries in the locomotive department, which it was hoped 
might be placed locally. s 

The trade in pig iron is dull, Middlesbrouzh warrants have 
gone lower, and Scotch iron has been easier, which has had the 
effect of depressing to a certain extent English makes. Although 
the position is regarded as weak generally, accompanied by a lack 


bor done in the way of winter stocking for London and the 
South. Steam coal continues to be in active demand, though not 
acy so brisk as at the beginning of the month. Reduced sales to 

ull are accounted for by the diminished trade for ordinary ship- 
ping pu , and values are firmly maintained at recent quota- 
tions. The improvement in the Lancashire textile trades has 
favourably affected business in small coal, but otherwise there is no 
hange for the better. Coke continues languid, and values do not 





of confidence, there is a marked absence of foreign tition, 
and stocks locally are admittedly low. 

The arrivals of pig iron to Manchester in August as compared 
with July were about 1800 tons less, Last year at this time prices 
were fully 2s. to 3s. higher, and, although trade is quiet, sellers 
when approached mainotain a fairly firm attitude, and are not 
oo to make much concession on present rates. 

neashire piz iron, No. 3 foundry, is steady at 51s., and the 
same may be said of Lincolnshire No. 3, which is quoted 46s. 6d. 
to 47s.; Derbyshire No. 3, 52s. to 52s. 3d., delivered Manchester. 
Middlesbrough warrants rose 2d, to 3d. early on in the week, and 
then angen but have since shown a tendency to recover, Open 
brands of No, 3 are quoted 51s. 6d. to 52s. 6d., with 6d. to 1s. more 
for named brands. Scotch iron is easier, but there is no quotable 
change to record. Scotch :—Gartsherrie, 54s. to 54s. 3d.; Glen- 
garnock, 52s. 3d. to 52s. 6d.; and Ezlinton, 51s, 9d. to 52s., 
delivered Manchester. Gartsherrie, 51s. 9d.; Glengarnock, 50s. to 
50s. 3d.; and Eglinton, 493. 6d. to 493. 9d., delivered Morecambe. 

Hematite iron remains dull, and as compared with a fortnight or 
three weeks ago, is 6d. to ls. lower, being quoted 60s. to 61s. 
There is not a large amount of forge iron offering, and prices are 
fairly maintained. Lancashire is quoted 48s. 9d.; Derbyshire, 
47s.; and Lincolnshire, 45s. 8d. 

In finished iron there arestill complaints of dull trade, and though 
hoops and bars are nominally unchanged, they are to ba had, 
with firm orders, at something under list prices, Crown bars are 
nominally £6 2s, 6d., but for North Staffordshire makes as low as 
£5 17s. 6d. is mentioned, delivered Manchester. Hoops are quoted 
£6 17s. 6d. to £7 2s. 6d., and sheets £7 5s. to £7 10s. There is 
rather a firmer tone prevailing in boiler plates, and Association 
rates are still maintained. Sheets are quoted £7 5s. to £7 103. 

The nut and bolt business is exceedingly dull. Competition is 
keen, and orders are eagerly sought for. In steel there is little 
change in locally-made billets, which are quoted £4 7s. 6d. 
per ton, while foreign billets are not plentiful, and are about 
£3 17s, 6d. c.i.f. Manchester. 

Hoops are about £7 5s. The better feeling in copper sheets and 
tubes is maintained, although the advance which was expected in 
the case of the last-named has not yet come off. Spelter was 
quieter. Tin maintained the position. 

In the coal trade supplies are ample, and the recent spell of hot 
weather has had the effect of curtailing the demand, particularly 
in the house coal department. Still, work is reported to be more 
plentiful, and some of the pits in the Lancashire district are now 
going on five days per pent 

A rather serious dispute has arisen in this district, in which 
some 500 and 600 miners employed by the Astley and Tyldesley 
Coal Company, Limited, are concerned. On Monday Mr. Thomas 
Ashton, the secretary of the Lancashire and Cheshire Miners’ 
Federation, gave fourteen days’ notice on their behalf, when, if 
the disputé is not arranged, there will be a strike. A ‘committee 
of the directors of the company was held in Manchester on Tues- 
day last, and the situation was discussed at some length. No 
decision, however, was come to, and it is probable that the 
matter will be further discussed, and eg 73 so far as 
the company is concerned, come before the Lancashire and 
Cheshire Defence Fund Committee for their decision as to whether 
they will support their action or otherwise. The dispute is as to 
‘‘holing ” in of dirt in getting coal in a particular way, which the 
miners contend prevents them earning the same wages that they 
could earn by getting coal in the ordinary way. 

Further efforts are being made to effect a settlement, and it is 
to be hoped that this desirable result will be attained. 

So far as house coal is concerned, it is reported that contracts 
for delivery during the winter months are being placed at fair 
pr.ces, 

The demand for best engine slack continues fairly good, but the 
demand for forge and steam coal remains dull. 

Quotations are about as follows :—Best house coal, 13s, to 14s., 
and occasionally 14s, 6d.; seconds, 12s. to 13s.; common, 9s. to 
10s.; steam and forge, 8s, 3d. to 8s. 9d. Engine slack, best, 
7s. 6d, to 8s, ; medium, 6s. to 6s, 9d.; common, 4s, 3d. to 5s. at 
the pits. 

There is a fair inquiry reported on shipping account, and prices 
are maintained. 

Barrow.—The depression in the hematite pig iron trade is still 
very marked, and it is probable within the next week or two a 
couple of furnaces will be put out of blast. At present only 
23 of the 70 furnaces in the district areat work; but, of course, 
some of these are out of date and will never be worked again, while 
the output per furnace in blast to-day is fully 25 per cent. greater 
than was the fact a few years ago. Alliron works making iron for 
the open market, that is, works which are not connected with steei 
works, are feeling the present depression very keenly, as there is 
only a small demand and very little continuity of orders. Prices 
are stationary at the rates quoted for a few weeks past, mixed 
Bessemer numbers being at 53s. 6d. net f.o.b., and warrant iron 
at 52s, 6d. net cash sellers, no buyers. The trade in forge iron is 
quiet. A fair demand exists for charcoal iron, and an effort is being 
— to get the Backbarrow furnace in blast at the earliest possible 
date, 

Very little trade is being done in hematite iron ore, and the 
mines in the district are doing but a very slow business. Very 
little Spanish ore is now being imported, but it is strange 
there should be any, in view of the slump and plentiful supplies of 
native material ; 8s. 6d. is still the ruling quotation net at mines 
for good average local sorts. 

Steel makers are doing only a small business. The demand for 
rails is slow, and the few orders on offer are competed for keenly, 
with the result that lower prices are being established. Ordinary 
heavy sections are at £4 to £4 5s. per ton net, f.o.b. Ship plates 
only employ the mills about four days a week on the day shift 
only. Orders for light rails and tram rails are booked occasionally. 
Hoops and billets are in moderate demand, other classes quiet. 

Shipbuilders and marine engineers are short of orders. The 
turbine steamer Manxman, built at Barrow for the Heysham to 
Douglas traffic of the Midland Railway, has proved herself to be 
very fast, She attained 23 knots on several high-speed runs. 

Shipping is quieter. Exports last week included 2757 tons of 
iron and 5742 tons of steel, making a total of 8499 tons, compared 
with 21,586 tons in the corresponding week of the previous year, a 
decrease of 13,087 tons, Total shipments this year 551,593 tons, 
ccrresponding period of last year 637,151 tons. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THE South Yorkshire coal trade is somewhat brisker than as last 
reported. The demand for house fuel has much improved, with 
the result that the sidings, which were filled with wagons awaiting 
buyers for their loads, have now been fairly wellcleared. The values 
at which these clearances were effected are not obtainable, but 
there is no doubt that special quotations would be made. In the 
cpen market affairs have not improved much, best Barnsley house, 
in which the largest business is done, being about 9s. 6d. per ton 
at the pits, with seconds and Parkgate coal much easier, In West 
Yorkshire the quotations for house coal are to be raised a shilling 
per ton on October Ist, and, although no general advance to that 
effect is reported in South Yorkshire, it is pretty certain to take 
place some time in the month, A very good business is at present 





get any firmer. 

The pig-iron trade continues to be most unsatisfactory, the 
Derbyshire irons feeling the depressed business more than others, 
although the low prices ruling have no effect whatever in stimulat- 
ing d e quotations are as follows: —West Coast hematites, 
63s. to 64s. per ton, less 2 per cent.; East Coast hematites, 





57s. 6d. net.; Lincolnshire forge, 43s.: Lincolnshire foundry, 45s.; | is 


Derbyshire forge, 42s. to 43s.; Derbyshire foundry, 46s. to 47s. 
These quotations, it will be noted, exhibit forge and foundry irons, 
but show a slight advance in hematites ; very little, however, is 
being either bought or sold. In the heavy steel trade the work 
is unevenly divided, but on the whole there is general complaint of 
the insufficiency of orders, and the lack of anything promising in 
the immediate outlook, though in several quarters there is some 
confidence expressed, Affairs are not likely to go worse, and may 
improve ere long. 

There is nothing to report in railway or marine material. 
Messrs. Vickers, Sons, and Co., Limited, River Don Works, and 
Sir W. G. Armstrong, Whitworth, and Co., Limited, have 
received from the War-office orders for new horse artillery field 
guns, carriages, equipment, &c. It is expected that further 
large orders will be given out shortly for the heavier field guns. 

he lighter trades of the city remain as previously reported. 
The general condition of business, both on home and foreign 
account, is unsatisfactory, and many of the workpeople are but 
partially employed. The prospects for artisans this winter are far 
from being hopeful. 

Mr. Frederick Fowler, chairman of the Sheepbridge Coal and 
Iron Company, Limited, presiding over the annual meeting held 
at Sheffield on the 26th inst., stated that trade prospects unfortu- 
nately were not very gcod. Coal was being sold at a lower price, 
and the tendency, he was afraid, was; still downward. The iron 
trade was particularly bad. There were signs of improvement 
during the past tweive months, but they were very slight. There 
had been two reductions of 5 per cent. in colliers’ wages, making 
the wages 40 per cent. above the standard, but those results did 
not compensate for the reduced selling price. The ‘chairman 
added that the seam of coal reached at Dinnington was the 
Parnsley Hard, and the depth, 667 yards, was about what they 
origina'ly calculated. So far as they could judge the coal was 
very good—free from dirt—and there was a good roof and good 
floor, The directors have secured another coalfield from Lord 
Scarbrough at Maltby. 

Sir Charles P. B. McLaren, one of the directors, speaking at 
the same meeting, referred to the depressed condition of the pig 
iron trade. He regarded it as remarkable that during the 
great fall which had taken place in stocks, instead of 
pig iron prices stiffening, as they ought to have done, they had 

zen falling. The position seemed to be a very sensitive 
one. In other words, if there should be any sudden demand 
for pig iron there would probably be a sudden and great rise in 
prices, because there were no stocks in the country to meet a 
sudden demand. The consumption of pig iron in this country was 
increasing every year, and the Board of Trade returns showed that 
the exports of pig iron were also increasing. Canada was our chief 
competitor at the moment, and Germany was still our best and 
increasing customer. On the other hand, we were makers of not 
only pig but manufactured iron, and we suffered in another way. 
The Board of Trade returns showed that, so far as finished iron 
was concerned, Germany and Belgium competed with us. Although 
these countries were taking largely increased quantities of pig iron, 
they were sending back largely increased quantities of finished 
iron. It was difficult to see how Germany could buy our pig iron 
in such large quantities, and, after taking it across the sea, under- 
sell us in the markets with finished iron. 

The Little Don Valley Waterworks of the Sheffield Corporation 
—in which Doncaster and Rotherham are also interested—will be 
inspected on October 17th. The valves will be closed by Alderman 
Gainsford, chairman of the Water Committee. The Langsett 
reservoir has a drainage area of 5203 acres, and a capacity of 
1,400,000,000 gallons. The Underbank reservoir has a drainage 
area of 2336 acres, with a capacity of 650,000,000 gallons. The 
drainage area between Underbank and Mill gauge is 5748 acres. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


In the iron and allied trades of this district business continues 
slow, and most manufacturers complain of severe depression ; in 
fact, they have had nothing like the present experience since 1892. 
Still, the situation is not worse than it has been during the last 
three months, and some producers take a more sanguine view of 
the prospects of the early future. Pig iron makers, for instance, 
expect that the last quarter of the year will be a more active time 
than the third has been. Their shipments since May have been 
quite unsatisfactory, but during this week they have improved, 
and in October and November they are likely to be the briskest of 
the year, because there are heavy arrears of delivery to be com- 
pleted, especially to Germany, which during the last three months 
has been able to receive comparatively little, owing to the state of 
the waterways there. Cleveland has lately lost a good deal of 
busi with Germany on this account, and there is not much 
likelihood of its being regained, for the simple reason that German 
consumers have been compelled to get their uirements satisfied 
from producers who could deliveriron to them. Some Cleveland iron 
has been sent from the ports on the other side by rail to German 
consumers, a most unusual course, because prices do not admit of 
the higher rates being paid that are charged by the railway 
authorities, low though these are compared with the rates levied 
on our British railways. The shipments of pig iron from the 
Cleveland district in September to 28th reached 75,849 tons as com- 

red with 72,950 tons last month, and 84,424 tons in September, 
1903, to 28th, 

Producers of Cleveland pig iron are probably as well off as any 
one engaged in the iron and steel industries, and it is satisfactory 
to note that they maintain their prices so firmly in the midst of 
the depression that is reported in trade generally. The price of 
No. 3 Cleveland G.M.B. pig iron has been kept in the neighbour- 
hood of 43s. per ton for some weeks, and Cleveland warrants fluc- 
tuate in the neighbourhood of that figure also, which is the more 
remarkable seeing that stocks of Cleveland pig iron have been 
increasing in the public stores for some two or three months, and 
now Connals hold 94,371 tons, an increase of 6795 tons for Septem- 
ber to 28th. That quantity, however, cannot be considered e, 
but it is apparently too small and in too few hands to admit 
of speculators carrying on any extensive operations. As on account 
of the very small stocks of Scotch and hematite warrants, specula- 
tion cannot be carried on in them, business on the warrant market 
is smn limited in extent. Though makers must have 
accumulated some stock during the last three months, it is believed 
that the quantity of iron unsold in their hands is small, and 
certainly they are not pressing iron for sale. The price of No. 3 
Cleveland G.M:B., pig iron has been —_ all the week, and, indeed, 
for some time at ‘ie per ton for early f.o.b. delivery, and con- 
sumers have found that they have not been able to buy at less, 
either from makers or second hands. No, 1 is at 45s.; No. 4 
foundry, 42s. 9d: ; No. 4 forge, 41s. 9d.; mottled, 40s. 9d.; and 
white, 40s, 6d.; the higher qualities being thus relatively dearer 
than the lower, This week the Cargo Fleet Jron Company has 





‘limited. Warrants have 





blown in the first of its two new furnaces. These works have 
not produced any pig iron since April, 1902, 

e improvement in the hematite pig iron trade continues, 
though no further advance in prices can be re} The demand, 
however, increases, and prospects are undoubtedly more favourable 
for the sellers. The cost of ore, however, may be expected to 
increase, because freights are rising, and the changes in freights 
in a great measure determine the alterations in the price which the 
ironmaster has to pay for his foreign ore. Owing to the improve- 
ment in freights in other trades the rates from Bilbao have been 
advanced fully 3d. this week, and 4s, 6d. per ton is now quoted 
and paid from Bilbao to Middlesbrough. The minimum for Rubio 
ore delivered c.i.f. Tees is now 14s. 6d. per ton. Ironmasters, 
however, are receiving some slight relief in the cost of fuel, for coke 
is cheaper, an’ dium qualities have been sold at 13s. 9d. per ton, 
delivered at Middlesbrough furnaces, though 14s. is the regular 

uotation. The price quoted for mixed numbers East Coast hema- 
tite pig iron is 49s. 9d. per ton, and No, 4 is.at.47s.9d.. — . 

At its Liverton Ironstone Mines, near Loftus, in Cleveland, the 
Cargo Fleet Iron Company has put down a water cooling plant of 
75,000 gallons per hour capacity on the Simplex spraying nozzle 
system, which system has been adopted at a considerable. number 
of works in this country, and particularly in this district. It is the 
invention of Messrs. L. F. Gjers and Joseph H. Harrison, of 
Middlesbrough. The Ebbw Vale Steel and Iron Company are 
also erecting a similar plant to that at Liverton. 

Manufacturers of finished iron and steel are not securing much 
in the shape of new orders, and some of them are feeling the 
pinch of depression rather oe ; but, nevertheless, es cannot 
see their way to reduce prices. ‘The Scotch plate and angle manu- 
facturers are striving hard to bring about the establishment of a 
combination of British manufacturers to regulate prices, but most 
producers in this district are not in favour of such an organisation, 
as they do not believe they have anything to gain by joining in such 
a movement. 

The official return showing the prices realised for and the 

uantities of manufactured iron delivered by producers in the 

orth of England during July-August has this week been sub- 
mitted by Mr. Waterhouse to the Board of Conciliation and 
Arbitration. As regards prices, these have proved more favourable 
than was looked for, for while quoted prices have not been changed 
since last March, the realised figure shows an advance of about 
10}d. per ton, The average was £5 19s, 34d. per ton, that being 
4s. 7d. less than at tho close of last year, 6s. 10d. less than was 
reported for J wr aiag g: last year, and 46s, 7d. less than in 
October, 1900, when the highest price of the last ten years was 
reached. As compared with the May-June return, rails improved 
ls. 77d. per ton; bars, 1s, 2jd.; and angles, 8}d.; but plates 
declined clos? upon 1s, 2d. per ton. The deliveries, however, were 
5 per cent. below those of the previous two months, w).ich may be 
due to the holidays in August. The chief output is now iron 
bars ; in fact, these constitute nearly 75 per cent, of the production 
of finished iron in the North of England, . Wages will not be 
affected by this return, and will. thus remain the same as they 
have been since March last. _The rate for puddling is now 8s, 





per ton. The following is the summary of the return :— 

Sales during tie Two Months ending August 81st, 1904. 
Percentage Average net 
Description. Wei_ht invoiced. of selling price 

‘ per ton. 

Tons. cwt. qr. Ib. £.8,. dj 
Rails 56-3 2 20. 48... .. 512 6-00 
Plates - 1,600 2.2 9 13-90 .. .. 518 5-80 
Bars Parrarres © i a at 73-38 .. .. 518 618 
Angles .. - ian us 8 12-24 6 5 3-30 
11,580. 17 0 10 100-00 5 19° 8-60 


The improvement in-freights, especially homeward freights, is 
maintained, and the outlook. for shipowners is more satisfactory 
than it has been for several months—in fact, than it has been at 
any time this year, and accordingly they take a more cheerful 
view of business, and are more disposed to order new vessels. 
That tone has been reflected in the shipbuilding industry, and has 
made itself felt in the iron and steel trades ; indeed, the change in 
the hematite iron prices may be traced to the change for the 
better in shipping. There is an increased amount of repairing 
work at the a es and a number of steamers that are laid up 
are being prepared for resuming operations. Messrs. William 
Gray and Co., at their Central Marine Engine Works, West 
Hartlepool, have just completed the practical reconstruction 
of the cable ship Minia for the Anglo-American Telegraph Cor- 
pany, Limited. The vessel has been altogether modernised. 
The old machinery and boilers were taken out and new triple- 
expansion engines and new boilers have been fitted. The cable 
tanks and other cable manipulating machinery have been re- 
equipped. 

At the annual meeting of the shareholders of the Weardale Steel, 
Cval, and Coke Company, last Friday, the chairman, Sir Uhris- 
topher Furness, made a statement as to the progress of the 
work: at the Cargo Fleet Iron and Steel Works. Here a large 
amount of money has been recently spent. Indeed, we gather 
that already £630,485 has been devoted to the construction of the 
new works, and it is expected that the total expenditure will be 
fully £800,000. The chairman described the various labour-saving 
devices that had been adopted. 

At the annual meeting of the shareholders of Palmer’s Ship- 
building and Iron Company the chairman gave particulars of the 
strike in their boiler shop, which had lasted sixteen weeks, and told 
seriously on the business of the company. For the purpose of 
obtaining a more accurate record of costs, they, like most other 
large firms, instituted a system of time-recording. That was 
objected to by the men, who, contrary to the rules of the Associa- 
tion, left work, They returned three weeks ago, and have found, 
in practice, that the new arrangements were unobjectionable. The 
firm, on account of this strike, had to send train loads of boilers to 
the Government dockyards, because their own men declined to work 
on them, and they had to cancel and refuse orders for boiler work, 
while their output of ships and engines suffered by the delay. 

The coal toute continues to become slacker, more particularly 
the steam coal branch, for deliveries are nothing like what they 
should be at this season of the year, and prices have fallen rather 
rapidly, for best, which was recently realising over 10s. per ton, can 
now be had page | at 9s. per ton, with 8s, 3d. for seconds. The 
gas and house coal trades are fairly active, but consumers hesitate 
to make further contracts, because of the action taken by the 
Durham miners, who have resolved to withdraw from the Concilia- 
tion Board, which has amicably regulated wages for many years. 
The younger miners appear to have overruled the older members, 
who have had full experience of the benefits that have attended 
the existence of the board. These younger miners think that 
wages should determine prices and not prices wages, and they have 
determined to strive for the institution of a minimum wage, which 
shall be 30 per cent. above the standard of 1879, and that would 
mean that an immediate advance of 14 per cent. would have to be 

iven, which is not likely when the coalowners have claimed a 

rther reduction from present rates, a claim which: is to be con- 
sidered at the next meeting of the Conciliation Board. This 
attitude of the Durham miners is having a detrimental influence 
on business in the coal trade. 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 
THERE has been a quieter feeling in the Scotch iron market, the 
inquiry for raw iron being slow, and the amount of fresh business 
wed dull, and comparatively few trans- 
actions are reported. 
Business has been done in Cleyeland warrants at 42s, 11d, cash, 
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and Scotch warrants are quoted 50s. 3d. and Cumberland hematite 
52s. 3d. per ton. There was no market on Monday, which was a 
general holiday in Glasgow, and on most other days of the week 
the market was lacking in animation. 

Since last report one furnace has been transferred from ordinary 
to hematite iron, and there are now 43 making hematite, 36 ordinary 
and 6 basic iron, the total of 85 furnaces thus in operation in 
Scotland, comparing with the same number at this time last year. 

A number of the special brands of Scotch makers’ pig iron have 
been reduced since last week 6d. per ton. G.M.B., No. 1, is 
quoted at Glasgow, 52s.; No. 3, 48s.; Carnbroe, No. 1, 52s. 6d.; 
No. 3, 49s.; Clyde, No. 1, 56s.; No. 3, 50s.; Gartsherrie, No. 1, 
56s.; No. 3, 50s.; Summerlee, No.1, 57s.; No. 3, 50s.; Langloan, 
No. 1, 65s.; No. 3, 54s.; Coltness,-No. 1, 63s. 6d.; No. 3, 54s.; 
Glengarnock at Ardrossan, No. 1, 57s.; No. 3, 50s.; Eglinton at 
Ardrossan or Troon, No. 1, 50s. 6d.; No.3, 48s. 6d.; Dalmellington 
at Ayr, No. 1, 50s. 6d.; No. 3, 47s. 6d.; Shotts at Leith, No. 1, 
58s.; No. 3, 51s.; Carron at Grangemouth, No. 1, 57s. 6d.; No. 3, 
51s, 6d. per ton. 

The demand for Scotch hematite pig iron is fairly steady, and 
merchants quote 55s. per ton for delivery at the West of Scotland 
steel works, 

The shipments of pig iron from Scottish ports in the past week 

amounted to 4348 tons, compared with 6845 in the corresponding 
week of last year, showing a decrease of 2493 tons. Since the 
beginning of the year the shipments have aggregated 204,694 tons, 
which is 40,024 tons less than in the corresponding period of last 
year. 
The arrivals of Cleveland pig iron at Grangemouth in the past 
week were 9072 tons, being 1033 less than in the corresponding 
week, and there is now a total decrease in those imports for the 
year to date of 57,579 tons. 

Makers of finished iron report that trade is exceptionally quiet. 
A few weeks ago an improvement appeared to be setting in, but 
in the inter m4 the d d has fallen away, and orders are now 
more difficult to obtain. 

Business in the steel trade has been rather disappointing. The 
demand for angles and bars is very slow. Plates are wanted for 
delivery under old contracts, but the new orders for these are so 
far disappointing. Competition with the North of England is 
very keen, and it is not easy to see how this can be reduced, 
because not a few of the works there are in straits for employment. 
The negotiations between Scotch and North of England steel- 
makers for common action with reference to prices have so far had 
little or no practical result, but it is understood that further 
efforts will be made to bring about an understanding. 

An important contract is under arrangement for malleable iron 
tubes, 3in. and 4in, in diameter, for waterworks in South Africa. 
It is reported that a portion of the order has already been placed 
in Glasgow district, and it is hoped that the remainder of it wiil be 
secured by West of Scotland firms, A good deal of dissatisfaction 
is expressed by Scotch users of steel on account of Scotch 
steel makers selling material at substantially lower prices to 
English and Irish consumers than are accepted for the 
local trade; but it is argued that it is only in this way that 
Scotch makers can participate in business coming from Belfast 
and some of the English towns, This kind of business, it is pointed 
out, is somewhat analagous to that done by German and American 
firms, who give lower rates to our buyers than they exact from 
their own ; but it is difficult to see how quite uniform prices could 
be maintained for both kinds of trade. 5 

A considerable amount of new tonnage has been launched from 
Clyde shipyards in the past few days, and a few fresh orders are 
reported as obtained by the builders. Some of these orders are 
said to have been arranged at abnormally low rates, one rate 
mentioned being £5 5s. per ton, which is said to be the lowest 
ever accepted. A number of shipbuilding orders are still pending 
settlement. 

The shipping branch of the Scotch coal trade has been in a less 
satisfactory state, judging from the shipping returns. From the 
Scottish ports the aggregate clearances in the past week were 
251,033 tons, compared with 272 589 in the preceding week, and 
224,983 in the corresponding week of last year. There is, how- 
ever, a total increase in the coal shipments for the present year 
to date of 283,635 tons, and on this acconnt any adverse balance 
on a particular week does not occasion much anxiety, The 
demand for house coal for home use has been poor, owing to the 
prevalence of fine weather. Prices of all sorts of coal are quoted 
nominally without alteration, 











WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

ALTHOUGH the steam coal trade has continued to fluctuate, 
making prompt business at times slack, and some collieries irregular 
in working, there has been considerable tonnage despatched from 
Cardiff, 50,000 tons, 40,000, and 30,000 tons being the totals of coal 
cargoes despatched, mostly on contract account, in three succes- 
sive days. Another good indication of prospective trade is the 
constant addition of steamers of large burden to the coal fleet. 
Two were added this week by Evan Thomas Radcliffe and Co.; 
one from Ropner and Sons’ yard, Stockton-on-Tees, 7500 tons ; the 
other from Richardson, Duck and Co., 7700 tons. Enginesand 
boilers by Blair and Co., Limited. One was also added by Messrs, 
Mora, 5200 tons, built by Craggs and Son, Middlesbrough. 

Some idea of the Cardiff shipping industry, largely engaged in 
the coal trade, is given by the statement current, that Thomas 
Radcliffe and Co. now own 27 steamers, with a carrying capacity of 
131,000 tons. It is not many years ago that an aged coalowner 
died who remembered when the level of the widow of Robert 
Thomas, in the Taff Valley, was first worked for steam coal, the 
produce taken by barge to Cardiff, and then shipped in a sloop to 
London. The gigantic coal industry of Wales is now about twenty 
million tons per annum. 

‘The ending of labour troubles at Genoa, and the approaching 
settlement at Marseilles, will considerably improve trade. Charter- 
ing mid-week at Cardiff was becoming active. Last week there 
was a good deal of activity at Newport, the total shipment reach- 
ing 75,567 tons, of which 51,056 went foreign. This week the 
s.s, Jupiter is loading at Newport for Russia. Swansea exported 
52,000 tons coal last week and 12,899 tons patent fuel. Both in 
Newport and Cardiff districts the house coal trade is hardening. 

At Swansea there is scope for improvment, some collieries still 
remaining slack. The Hirwain difficulty is likely to be settled. 

At Cardiff this week it was stated on ‘Change that the output 
was still too large for demand ; and sidings prove this, there being 
marked accumulation in many quarters. With the ending of the 
holidays this may be expected to increase, but it was reported 
mid-week that stems at all the principal collieries are filling up 
well for October and November. This week, on one or two 
occasions, best Admiralty coals were quoted up tol4s. Generaily, 
however, the fluctuation has been from 13s. 6d. to 13s. 9d.; latest 
quotations give them up to 14s., while best seconds rule at 13s. to 
13s. 3d.; ordinary seconds, from 12s, 3d. to 12s, 6d.: drys, 12s. 3d. 
to 12s. 9d.; best small is not in such strong demand ; latest prices, 
7s. 3d. to 7s, 6d.; best ordinaries, 6s. 6d. to 6s, 9d.; seconds, 6s. to 
6s. 3d.; inferiors, including drys, 5s. 9d. to 6s. For Monmouth- 
shire semi-bituminous the demand is not strong ; quotations for 
best range from 12s. 3d. to 12s 6d.; and best ordinaries from 12s. ; 
seconds, 11s. 3d. to 11s. 6d. House coal, 16s, to 17s.; best _ordi- 
naries, 13s. 6d. to 14s. 6d.; seconds, from 10s. 6d. to 13s.; No. 3 
Rhondda, 13s. to 13s. 3d.; brush, 11s. to 11s. 6d.; small, 83. 6d. to 
Bs. 9d.; No. 2 Rhondda, 10s. to 10s, 3d.; through, 8s. 3d. to 8s. 6d.; 
small, 6s. 3d. to 6s. 9d. 

In Swansea district steam coal is reported weak ; best large 
quoted 12s, 6d. to 13s.; and seconds down to Ils. 6d.; bunkers, 
8s. 9d. to 9s. 3d.; small, 6s. to 7s.; No. 3 Rhondda, 13s. In an- 
thracite there is a better tone. Inquiries for October are coming 





in freely, and better prices are demanded. Nuts are brisker. 
Latest prices Swansea are:—Best malting, 20s.; seconds, 17s.; 
big vein, 11s. 9d. to 123, 6d.; red vein, 9s. 9d. to 10s. 6d.; cobbles, 
17s.; nuts, 18s, 8d. to 203s.; rubbiy culm, 5s. 9d. to 6s.; duff, 4s.; 
patent fuel, 12s. 3d. to 12s. 6d. 

There is not much improvement in coke. Cardiff prices rule 
from 19s, to2ls. In pitwood, on some days, owing to shortness of 
wagons, prices have drooped. This week cargoes have come in 
freely to Cardiff and Newport—nine cargoes to Cardiff in one day. 
Latest price, 17s. 9d. to 183., Cardiff and Newport ; 183. 6d., 
Swansea, into trucks. 

‘* Mabon ” has been taken to task for having stated, in connec- 
tion with the Scottish coal difficulty, that an agreement had been 
brought about, whereas the word should have been arrange- 
ment. The objectors evidently prefer keeping up some dread of 
ascare. ‘ Mabon’s” explanation is that he was practically right, 
and that he and Mr. Baird, the secretary of the Scottish Coal- 
owners, take the same view, which, literally, should be ‘that an 
arrangement was arrived at by which an attempt was to be made 
to make a new wage agreement, without discussing the rate of the 
present minimum wage in the making of that agreement.” The 
Board is going on, and the minimum cannot be touched. Evidently 
there is no cause now for alarm. 

Cardiff was somewhat excited last week by the statement, 

ublished in London, that Russia had declared cotton, coal and 
iron as absolute contraband of war. This was allayed later by the 
assurance that, though contraband, the rule will be applied with 
the greatest leniency. 

My statement last week that the despatch of steel from America 
was again setting in has been confirmed. Last week 1000 tons 
came to Swansea from Baltimore, and 2046 to Newport. The 
German and Belgian consignments, too, have begun, and it was 
reported in Newport that six cargoes are on their way from 
Antwerp, Hamburg, and one or two of the Rhine ports. These 
consist of steel bars, girders, &c. The bars have been bought by 
local steel and tin-plate works, but the girders are for various 
places. This week 1000 tons came to Newport. Railway arrange- 
ments favour Wales, and hence the distribution will take place 
from this quarter, instead of, as formerly, Goole and Hull. 

Scrap iron is being dumped largely into Wales from London and 
Dublin. Pig iron is coming in freely from Ayr, Millom, Grimsby, 
and Middlesbrough, but Welsh ironmasters are active in their 
importation of iron ore. Ebbw Vale received important cargoes 
this week, and Guest, Keen and Co., and Cyfarthfa, five one day 
from Decido, Santander, and Bilbao. In the Swansea district the 
renewed import of foreign steel has been a discouragement ; and 
it was stated on ’Change, Swansea, this week, that the interfer- 
ence with the local manufacture of steel bars was serious, and 
several works were at short production, and some furnaces out of 
blast. Cyfarthfa is moderately occupied on steel bars. Pig iron, 
on ‘Change, was stated to be weak, and production not covering 
cost, East Coast hematite selling below West Coast for mixed 
numbers. Scotch unchanged. Latest prices :—Glasgow pig iron 
warrants, 50s.; Cumberland hematites, 52s. 3d.; Welsh bars, £6 to 
£6 23. 6d.; Bessemer bars, £4 2s. 6d.; Siemens, £4 5s.; steel rails, 
heavy, £4 5s. to £4 10s.; light, £5 53. to £5 10s.; sheet iron, 
£7 10s. to £7 15s.; steel sheets, £7 5s. to £7 10s. 

In tin-plates there has been no falling off in demand. A very 
encouraging report was given on ’Change, Swansea, this week, to 
the effect that the export last week exceeded make by 30,000 
boxes ; stocks are now only 113,896 boxes, All works are in full- 
going condition. Latest prices :—Bessemer steel coke, 11s. 9d. to 
12s.; Siemens, 12s. to 12s, 3d.; ternes, per double box, 28 by 20 C., 
2l1s., 22s., to 23s. 6d.; best charcoal, 12s. 6d. to 13s. 6d.; big sheets 
for galvanising, 6ft. by 3ft. by 30 g., per ton, £8 10s, to £8 15s.; 
finished black plate, £8 12s. 6d. to £8 15s. 

Block tin has fallen a little—30s. per ton—and is now 
£126 17s. 6d. Spelter is lower by 53., and is £22 7s. 6d.; lead 
weaker by 2s. 6d., and is at £12 2s. 6d.; copper, £58 1s, 3d.; 
iron ore, 13s, 6d. Great increase is expected at Morfa Copper 
Works, where a fine chimney for smelting purposes is nearly com- 
pleted. Middle Bank and Hafod Works are busy. Nickel fac- 
tories brisk, and spelter works fully employed, but foundries in 
the Swansea Valley are quiet. 

There is now a prospect of a restart at Port Talbot Steel Works. 
A promising movement is going on, and hopes of success are 
entertained. 

Railway receipts :—Taff Vale, Brecon and Merthyr, Neath and 
Brecon, Rhondda and Swansea Bay, and Port Talbot, all show an 
increase ; so also Newport Tramways. 

An important meeting of Great Western Railway employés is 
called for October 3rd, Cardiff, to discuss an order lately issued 
which is alleged to curtail passes, and to enact other changes, 
which, in the face of increased rates and cost of living, are regarded 
as irksome. ° 

The Coal Commission for Wales is still at work. Sir W. T. 
Lewis this week has been engaged in Pembrokeshire in connection 
with its coalfield, which was one of the earliest to be worked, but 
has not been vigorously developed. 

A large extension is projected of Avonmouth engine works, 

For the new Rhondda, Burnyeat, Brown and Co. have placed 
an order for a winding engine for the new colliery at Nine Mile 
Point with Robey and Co., of Lincoln; cylinder, 36in. diameter 
by 72in. stroke, drum tapering from 13ft. to 17ft.; fitted with 
drop valves ; latest type of automatic gear. 


. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 

On the Silesian iron market the competition of the Western iron- 
works, and their underquoting, is being felt verydisagreeably. The 
Silesian rolling millsare showing agood deal of reserve with regard to 
the placing of orders, asthey expect prices to become easier, and home 
trade generally is more quiet than previously. On foreign account 
a fairly active business was done during the week. In the girder 
trade orders for immediate delivery come in rather freely, while 
consumers are showing a marked disinclination to purchase on 
stock, and stores at the rolling mills have therefore perceptibly 
increased in several instances. Sufficient employment has been 
secured of late in the heavy plate trade, and the sheet mills are 
reported to have booked ample work for several weeks ahead. The 
net profit of the Laura-Hiitte is, according to the Coblenzer Zeitung, 
M. 3,569,595, and 11 per cent. dividend will be paid this year. 

The demand for almost all descriptions of manufactured iron 
and steel continues languid on the Rhenish-Westphalian market, 
and the condition of prices has consequently been a trifle dull. 
There is little to report as regards the various branches, and the 
outlook must be considered as far from encouraging. According 
to Cologne papers, the Gas Pipe Syndicate in Diisseldorf has 
further reduced the prices for gas tubes M. 10 p.t., free Nassau or 
Emmendingen, in order to be able to compete with the two mills in 
those places which do not belong to the syndicate. 

The Rheinisch-Westphiilische Zeitung states that forty-five firms 
have recently joined, forming a union of German bridge-building 
establishments. 

The coal trade last week on the Silesian market has been brisk and 
lively in nearly all departments, consumption having been stronger 
than the active demand in August led one to expect. Some pits 
have hardly been able to satisfy the demand that came in for 
anthracite. Also in engine fuel shipments have improved quite 
recently, and promise to be pretty heavy in the immediate future. 
Gas coal is in steadily rising request, and the same may be told of 
coal for coke-making. The Silesian coke makers easily find a 
market for coke in Russia and Austria-Hungary, and have also 
been getting in a fair number of home orders lately, so the position 
of the coke trade may be regarded as satisfactory. 

In spite of an improving export, and of a rise in the demand for 
house coal, the tone of the Rhenish-Westphalian coal market is 





still somewhat weak, and the Coa! Convention has, in consideration 
of the unfavourable state of the coal industry, resolved on the 
following reductions in output for October of present year :—Coal, 
28 per cent.; coke, 33. per cent.; and briquettes, 35 per cent.; 
which means a rise of 3 per cent. for coal, 6 per cent. for coke, and 
5 per cent. for briquettes, when compared to the reductions fixed 
for September. 

There was an inclination to purchase iron and steel a little more 
freely on the Austro-Hungarian market, and the tendency in prices 
is rather in an upward direction. For Vienna and Lower Austria 
the prices for girders have already been advanced ;. for orders 
booked now, and reaching far into next year, makers wish to quote 
the raised quotations, and these will therefore come into force at 
once. The business in bars and sectional iron, which was dull for 
some time » shows a little more life, and prices may probably 
rise before long. 

Pig iron remains quiet, and the heavy plate trade has been 
wanting in briskness, while sheets are reported in satisfactory 
request. For the rail trade, which has been depressed since 
spring, a more active period is —— the Austrian North- 

estern Railway having placed orders with the Rail Convention for 
their demand for 1905, which amounts to about 40,000q., or 10,000 q. 
to 15,000 q. more than in — ears. Prices, on an average, are 
tw» crowns per 100 kilos. higher at the last bidding, before 
the Rail Convention had been formed. At the end of next month 
the works of the Rail Convention will probably be asked to submit 
offers for the supply of rails for the Btate and Alpine Railways, 
The requirements of the State Railways are to exceed but slightly 
the normal demand, which is 250,000 q. to 300,000 q. per annum. 
The Alpine Railways require about 400,000 q., of which 50,000 q. 
have already been ordered, while the remaining lot of 350,000 y. 
will be divided on 1905 and 1906, 

The condition of the machine factories is without improvement, 
Changes in quotations have not taken place, except those for 
girders mentioned above, the current list price being 222 crowns 
p.t., against 215 crowns in previous months, 

The Austro-Hungarian ironworks have sold in August of pre- 
sent year :—237,193 q. bars and sectional iron; 100,380 q. 
girders ; 25,580 q. heavy plates ; 32,931 q. rails; and in the first 
eight months of — year they sold :—1 645,786 q. bars and 
sectional iron; 790,512 q. girders; 175,292 q. heavy plates; 
424,996 q. rails, 

Demand and inquiry for most sorts of coal continue languid in 
Austria-Hungary, whereas coke sells briskly, and is likely to remain 
in vigorous demand during the next few months. Coal for coke- 
making naturally has been in strong request, and this makes u 
to some extent for the dulness perceptible in other sorts of coal. 
As the large dealers in coal do not raise their quotations for the 
present, the small dealers have also desisted from the intended 
rise, except an advance of 6 heller per q. that always takes place on 
September Ist. 

here is little to relate in connection with the French iron 
industry, the general condition being satisfactory. 

Busi tr tions on the French coal market are limited, and 
stocks consequently increase, 

So far as foreign demand is concerned favourable reports come 
in from the Belgian iron market, a good deal of firmness being 
shown in the prices for crude iron, and for girders too. Quota- 
tions for merchant bars and for rails, however, can only with 
difficulty be maintained. 

Consumers in coal and coke show much reserve in Belgium, 
expecting prices to be reduced. 











THE we HARBOUR COMMISSIONERS’ 


EKLY TRADE REPORT. 


STEAM coal market unchanged. A rather better supply of ton- 
nage has come on. Prices remain unaltered. House coal in fair 
demand. The quantity of coal shipped for week ending 24th was 
75,567 tons—foreign, 51,056 tons; coastwise, 24,511 tons. Imports 
for the week ending 27th :—Iron ore, 10,989 tons ; bars, 5606 tons; 
pig iron, 3070 tons ; deals, 4163 loads; scrap, 325 tons; pitwood, 
1483 loads. 

Coal :—Best steam, 12s, 3d. to 12s. 6d.; seconds, 11s. to 11s. 6d.; 
house coal, best, 15s.; dock screenings, 6s. to 6s. 3d.; colliery 
small, 5s, 6d. to 5s, 9d.; smiths’ coal, 9s. Pig iron: Scotch 
warrants, 50s. 3d.; Middlesbrough No, 3, 43s. to 43s. 34d. prompt ; 
Middlesbrough hematite, 52s. 3d. Iron ore: Rubio, 13s, 6d.; 
Tafna, 14s. 6d. Steel: Rails, heavy sections, £4 5s. to £4 10s. ; 
light do., £5 5s. to £5 10s. f.0.b.; Bessemer steel tin-plate bars, 
£4 2s. 6d.; Siemens steel tin-plate bars, £4 5s.—all delivered in 
the district, cash. Tin-plates: Bessemer steel, coke, lls. 9d. to 
12s.; Siemens, coke finish, 12s, to 12s, 3d. Pitwood, 18s. to 
18s, 3d. London Exchange telegrams : Copper, £58 to £58 2s, 6d.; 
Straits tin, £126 15s. to £127. Freights unchanged. 








TRADE AND BUSINESS ANNOUNCEMENTS. 


Mr. A. Mount-Hass, M.I. Mech. E., who has been appointed 
London representative to the Humboldt Engineering Works Com- 
pany, has moved the offices frem 37, Walbrook, to 11, Ironmonger- 
lane, where all communications should be addressed, 

WE are informed that the British Electrical Trade Supply and 
Bitumen Company has made arrangements with Messrs, Rumney 
and Rumney, 39, Victoria-street, Westminster, S.W., who will in 
future act as its agents for the sale of ‘‘ Trinidite” brand refined 
Trinidad bitumen and box compound, and also for bitumen boilers, 
and other materials for solid system cable work, &c. 


Mr. BERTRAM S. GILEs, M. Inst. E.E., who was for many years 
responsible for the design of Messrs. Mather and Platt’s electrical 
machinery and acted as their technical representative and adviser 
has, we are informed, now joined Messrs, Johnson and Phillips as 
manager of their electric light and power works, for the manufac- 
ture of generators, motors, transformers, resistances, switchboards, 
arc lamps, &c, 








tvGBY ENGINEERING SocieTy.—The annual general meeting 
will be held in the Benn Buildings, High-street, on Thursday, 
October 6th, 1904, at eight o’clock, when the following business 
will be transacted :—Kiection of officers and members of Council ; 
ballot for day of meeting ; pyesident’s report for session 1903-4 ; 
alteration to Rule 10, re auditors; after which there will be a 
discussion on the ‘‘ Metric System,” which will be opened by Mr. 
E. R. Briggs, hon. recording secretary, and replied to by Mr. R. C, 
Jackson, member. 

ContTRracts.—The Government of Bolivia have placed a contract 
with the Power-Gas Corporation, Limited, of 39, Victoria-street, 
Westminster, for a gas plant of 600 horse-power capacity. This 
forms part of the equipment of the generating station at La Pas, 
Bolivia, which is to be installed for electric tramway and lighting 
purposes, The equipment of the station includes also two Premier 
gas engines, of 400 horse-power capacity each.—The Electricity 
Committee of the Bradford Corporation have placed with Messrs, 
Cole, Marchent, and Morley, Limited, an order for another 
1000 kilowatts slow-speed engine and condensing plant for same 
for their generating station.—The South-Eastern and Chatham 
Railway Company’s Managing Committee have placed a contract 
with Messrs, Kitson and Co., Limited, Leeds, for the construction 
of two steam motor coaches fitted with horizontal locomotive type 
boilers, which are shortly to be introduced for providing a more 
—— and economically-worked service on the Sheppey Light 

ilway. 
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CATALOGUES. 





WESTMINSTER ELECTRICAL TESTING LABORA- 
ToRY.—A booklet giving their scale of fees, 

TinkeERS Limited, Hyde, near Manchester.—A 
pamphlet dealing with their mild wrought steel 
superheaters, 

ABNER DosLE Company, San Francisco.—A 
small booklet relating to tangential water wheels, 
giving all necessary information. 

JoHN AND Epwarp Woop, Bolton.—A card- 
board model of Macbeth’s universal self-adjusting 
piston-rod stuffing-box and metallic packing. 

Horace P, MARSHALL AND Co., Leed:;.—A 
pamphlet fon modern foundry equipment, with 
some illustrated notes on labour-saving devices. 

THE UNIVERSAL ELEctRIc SuppLy CoMPANy, 
Manchester.—An illustrated price list of model 
machinery and accessories manufactured by this 
firm.. 

THE Rust Borer Co., Pittsburg, Pennsyl- 
vania.—A catalogue illustrating the Rust boiler, 
and giving a general description of its construc- 
tion. 

CAMMELL, LAIRD AND Co,, Limited, Coventry. 


—A sheet giving the speeds and feeds at which 
their high-s twist drills and milling cutters 
can be used. 


B. J. HALL AND Co,, Victoria-street, London. 
—A catalogue containing a full description of 
photo-printing by the electric arc, and other 
specialities of this firm. 

FERRANTI Limited, Hollinwood, Lancashire.— 
Pamphlet No. 12, containing specification and 
price list of indicating wattmeters for single and 
multiphase alternating-current circuits. 

THE St. HELENS CasLeE Co., Warrington. 
—A catalogue giving a full account of Dialite 
cables ; several interesting results of tests which 
have been made arealso given, and speak well for 
the quality of the material. 

C, W.,Hunt anp Co., New York.—A small 
catalogue giving a brief description of coal- 
handling machinery, including steam and electric 
hoisting engines, also for electric hoists, winches, 
and capstans for direct or alternating currents. 

THE HvunTER ELEcTRIC CaNDLE Lamp Com- 
PANY, Limited, Newman-street, London.—A 
descriptive catalogue of the ‘‘ Huntalite ” electric 
candle lamps for decorative purposes, which are, 
it — a perfect imitation of the wax 
candle, 


BALDWIN Locomotive Works, Philadelphia.— 
A list of the standard locomotives made by this 
firm, giving illustrations and dimensions of each 
engine. A special feature of the catalogue being 
that all the information is given both in English 
and French. 

THE CAMBRIDGE SCIENTIFIC INSTRUMENT CO., 
Limited.—A copy of list No. 25 on ‘ Technical 
Thermometry,” dealing with resistance thermo- 
metersand thernio-electric thermometers. Numer- 
ous illustrations are given showing sections of the 
various instruments. 

THE CONSOLIDATED PNEUMATIC TooL Co., 
Bridge-street, London.—A catalogue describing 
the latest designs of air compressors made by the 
company, and giving full information with respect 
to them. A general description of the corstruc- 
tion of the various parts is given, and it is well 
illustrated. 


THE ADJUSTABLE COVER AND BoiLeR BLock 
Co., Friar-street, Reading. — A sheet showing 
the setting of Lancashire, Cornish, and Galloway 
boilers with Marsh’s liftable, overlapping, gas- 
tight firebrick flue covers, and over-lapping gas- 
tight seating blocks in contact forming substantial 
and practically ceiled flues to chimney. 

Kennicotr Water SOFTENER COMPANY, 
London.—Two exceptionally well-finished books 
giving a full account, with illustrations, of water 
softening on the Union Pacific Railroad, and an 
extensive water softening installation on the 
Pittsburg and Lake Erie Railroad, which has a 
pat treating capacity of 348,000 gallons per 

our. 

CuAs. CHURCHILL AND Co., Limited, London. 
A neat little catalogue giving full details and 
diagrams of Brayshaw’s salt bath furnace for 
hardening. It is claimed for this furnace that 
articles may be heated in it with mechanical pre- 
cision, and that when once the treatment has been 
obtained for any kind of steel, it can be repeated 
with the certainty of getting the same result 
again. 

THE NEWALL ENGINEERING CoMPANY, Limited, 

arrington.—A catalogue illustrating and de- 
scribing their workshop gauges. Special attention 
is drawn to their new internal micrometer, which 
has only just been placed on the market. This 
gauge has three gauge bars arranged at 120 deg. 
to each other, and pressed outward by a carefully 
ground wedge, whose movement is measured by 
a micrometer, 


Dovctas A. MacCuLLaM, Hope-street, Glasgow. 
—An interesting catalogue describing the proper- 
ties and applications of Kieselguhr, which is used 
for nearly fifty different manufactures, and is now 
employed for the insulation of heat, cold, and 
sound.—The exceptionally high value of Kiesel- 
guhr as a non-conductor of heat is shown by the 
tests made by Mr. Hepworth Collins on different 
substances prepared for covering steam pipes. 
One square foot of asbestos fibre wrapped tightly 
allowed heat sufficient to raise 17-9 lb. uf water 
10 deg. Fah. in ofe hour, whilst Kieselguhr only 
allowed sufficient heat to pass to raise 10-42 Ib. 
under the same conditions, 





Figures just published relating to the 
operations of the Russian railways for 1902 show 
that the deficit on one year’s working amounts to 
£3,727,064 sterling. All the Asiatic line, the 
Siberian, Trans-Baikal, Ussuri, Central Asian, 
and the East China lines were worked at a dead 
loss, and are the chief cause of the huge deficit. 
There were 36,007 miles of railway running, of 
which 6249 miles fall to the Asiatic lines above 
mentioned. The gross receipts of all the railways 
in Russia for the year was £66,291,940 sterling, 
and the expenses £70,019,040 sterling, 





THE PATENT JOURNAL. 
Condensed from “The Mlustrated Oficial Journal 
of Patents.” 


Application for Letters Patent. 


4@ When bb rene ft been “ communicated” the 
name an dress communicating party are 
printed in italics. 


15th September, 1904. 


19,882. Maxine Hottow Rock Driius, W. P. Thomp- 
son.—(C. Bornet, France.) 

19,883, Exxcrric Iontrsrs, E. Eisemann, Liverpool. 

19,884. Bricks and TILEs, Morris and D 
Chalmers, Liverpool. 

19,885. ELectric ConTROLLERS, The British Thomson- 
Houston Company, Limited.—(7The General Blectric 
Company, United States.) 

19,886. Ecxcrric Ramway Systems, The British 
‘Thomson-Houston Company, Limited.—(The General 
Blectric Company, United States.) 

19,887. Sarety Devices for Evecrric SIGNALLING 
Systems, The British Thomson-Houston Company, 
Limited. —(The General Electric Company, United 
States.) 

19,888. SiagNaALLinc Systems, The British Thomson- 
Houston Company, Limited.—(The General Electric 
Company, United States.) 

19,°89. ELEcTRO-MaGNETIC MrecHanisM, The British 
‘Thomson-Houst.n Company, Limited.—(The General 
Blectric Company, United States.) 

19,890. SicNALLING Systems, The British Thomson- 
Houston Company, Limited.—(The General Electric 
Company, United States.) 

19,891. Protective Divices for SicnaL Systems, The 
British Thomson-Houston Company, Limited.—(The 
General Electric Company, United States.) 

19,892. ConstRucTION of LetTEeRs, F. C.*A. Jefferys, 


mdon. 

19,893. Construction of Lurrers, F. C. A. Jefferys, 
ondon. 

19,894. Mourapreces of Tosacco Pipss, J. Dix, 


ndon, 

19,895. Gotr TurF Boxes, W. H. Aston and G. Hast- 
ings, London. 

19,896. Automatic Coup.incs for RaiLway VEHICLES, 
P. Donaldson. -(Z. C. Gayer, India.) 

19,897. IrontnG Boarp, E. Reinhardt, London, 

19,898. Paimary Batrerigs, H. E. Blackburn, Barnes, 
Surrey. 

19,839. MAPKinG Biscuits, R. G. Perry, London. 

19,900. -Macatne for Diccinc-up Potatogs, C. H. 
®chmidt, London. 

19,901. Pins, F. Dovalosky, London. 

19,902. AppLy1NG Decorative Matrer to Jars, W. C. 
F. Henneberg, London. 

ne Ranogs, A. R. Hubbard and R. Flay, 

mdon. 

19,904, Cuampine Devics, P. Guttenberg, London. 

19,905. Rertectors, P. Thézard, London. 

19,906. Macuing for CoTrine Mera. Piatss, J. Abbott, 
London. 

19,997. Ropgrs, F. A. Bullivant and G. M. Selby, 

~ London. 

19,908. A1tracHINc NumgRALS to Boarps, T. Calozet, 
London, 

19,909. CasH REciIsTERS, The National Cash Register 
Company, Limited.—{The National Cash Register 
Company, United States.) 

19,910. RinG-sPINNING Frames, W. and W. Pickardand 
A. Fielden, London. 

19,911. CurTAIN SuspEenpeERs, C. J. Griffiths, London. 

19,912. Brick Kins, J. Hamblet, Birmingham. 

19,913. JoinTING EARTHENWARE Pipes, J. Hamblet, 
Birmingham. 

19,914. VARIABLE SpgED GeaRinG for CycuEs, A. W. 
Cope, London. 

19,915. Braces or SuspenpeRs, H. G. MacWilliam, 


London. 

19,916. Srzam Borer Furnaces, M. J. Carrigan, 
London. 

19,917. Pus Buttons for Ecgcrric Bg.ts, E. G. Har- 
court, London. 

19,918. Sttencers for InteRNAL ComBusTIoN Motors, 

C. F. Hitchins and H. C. Booth, London. 

919. Non-skippina Banps for Pneumatic TiREs, 

E. C. F. Otto, jun., L. E. Otto, and W. W. Bennett, 
London. 

19,920. Hgantu-stong, J. W. Gillman, London. 

19,921. Hypro-carson Vapour Lamps, F. B. Mills, 
London. 

19,922. SgparaTinGc Ort from Stream, E. Krause, 

mndon. 

19,923. ELEcTRO-MaGNETS, A. Hommel, London. 

19,924. Manuracturs of ALumina, La Cie. des Pro- 
duits Chimiques D'Alais et de la Camargue, 
London. 


19. 


16th September, 1904, 


19,925. CasH Reoisters and InpicaTors, F, J. Work- 
man, Gloucester. 

19,926. INDIA-RUBBER TiRrEs, R. Ramsden, Keynsham, 
Somerset. 

19,927. Oar Locks, E. Montreuil, Kingston-on- 


mes, 

19,928. PNeumatic Tires, H. E. Irwin, Kingston-on- 
Thames. 

19,929. Locks, M. G. Wood, London. 

19,930. Sprit Conz Lock Nuts, G. W. Walker and A. 
Clapham, Grimsby. 

19,931. P1ano Pepats, E. Asbeck and E. Nelling, Bar- 
men, Germany. 

19,932. Manuracturg of Drivino Bettina, R. and C. 
H. Wallwork, Manchester. 

19,933. Suieips for Fors Sicuts of SmaLt Arms, G. L. 
Jeffries, Birmingham. 

19,934, VENTILATING Apparatus, F. C. Lynde, Man- 
chester. 

19,935. InK-sTaND, R. Greenhalgh and T. E. Coupe, 
Manchester. 

19,936. Drivinc Betts, W. Jones and J, Hall, Man- 
chester. 

19,937. Compasszs, R, Johnson, Manchester. 

19,938. Maps, J. T. Ashton, Manchester. 

19,939, Two-cycLE Enaing, W. 8. Montgomery and J. 
= F aaceees Abbey Leix, Queen’s County, Ire- 
an 

19,940. PHoToGRAPHIC PLaTEs and Fitos, J. H. Smith, 


mdon, 

19,941. Cigar and Cicargtrg Cases, T. Morton, Bir- 
miogbam. 

19,942. Compositor’s Stick, W. Ross and F. W. Burn, 
Manchester. 

19,943. Dravout Exciupers, I. Chorlton and C, E. 
Smethurst, Manchester. 

19,944. CaRRYING Pumps upon Cycige Rows, A. E. 
Terry, Birmingham. 

19,945. CLEANING PoLisHED Woopwonrk, 8. Snowdon, 
Bromley, Kent. 

19,946. WasHinc Botries, W. S. Barr, Glasgow. 

19,947. SELY-PROPELLED VEHICLE WHEEL TinEs, H. 
Garner, Liverpool. 

19,948. Betts for Eczevatine Macuines, W. H. Baxter, 


eds. 

19,949. Power Hammer, H. B. Stocks, Birmingham. 

19,950. AnTirgicrion Guipe Fork, E. G. Kershaw, 
Stockport. 

19,951. OPENING Out TEXTILE Piece Goons, W. Mycock, 
Manchester. 

19,952. SPREADING TEXTILE Piece Goons, W. Mycock, 
Manchester, 

19,958. DistenpDING TexTite Goops in BLEACHING 
Opgrations, W. Mycock, Manchester. 

19,954, Coucusgs, T. J. Gain, London. 

19,955. WATER-LEVEL Inpicators, W. H. and A. J. 
Bailey, Manchester. 

19,956. DRAWING Compasses and Divipers, L. Myers, 
Birmingham. 

19,957. Drawine Compassss, L. Myers, Birmingham. 

19,958. TutRp-RaIL Systems of Exectric TRACTION, 
E. E. Clark, Manchester. 





19,959. CoLLAPsIBLE Basstnettges, P. Warten 3 
Manchester. ” wina 


19,960. Carpine Exanves, J. F. White and 8. Ormon- 
droyd, Manchester. 


19,961. MECHANICALLY-CONTROLLED Drivinc GEaR, 
H. V. James, Manchester. 
19,962. Covers for Coser Sats, J. Edmondson, Gol- 


rne, Lancs. 
19,968. Locx-vr, D. D. Esson and C. B, Chesshire, 


19,964. Apparatus for InpIcaTING SpgEp, D. D. Esson 
and C. B. Chesshire, London. 

19,965. Or Lame Sarety Extineuisuer, J. Webb, 
London. 

19,966. Expanpine Suor Piva, J. J. Ney, London. 

19,937. Pipx Connxcrions, C. Morehead, London. 

19,968. Davice for usz in SHow Winpows, O. Wiirscher, 


London, 
19,969. Corkscrews, W. Oliver, London. 
19,970. Inonine Macuings for Suiats, C. W. and T. Hall, 


don. 
19,971. Coxsrruction of Sockets for Rops, J. C. Mason, 


ndon. 
19,972. Toor Baususzs, C. M. Brothers, London. 
19,978. APPaRaTus for PROPELLING VEHICLES, C. E. Gage, 


ndon. 
19,974. Prockss for CaRBURETTING AIR, J. Gore, 


on. 
19,975. Twist ioe Macuings, J. R. Hancock and F. 
y, London. 
19,976. Exgcrricat Propunsion of Venicies, W. R. 
Everett and E. J. Newton, London, 
19,977. AppaRaTus for CHaRGine Grain, A. Terrin, 
ondon. 
19,978. New Gamg, E. Thunderbolt, London. 
19,979. Magnetic WHeEts, W. R. Everett and E. J. 
Newton, London. 
19,980. Umpreuuas, A. A. Revel, London. 
a InprcaTors for UsEon Raitroaps, H. E. Brown, 
ndon. 
19,952. Umpreuuias, A, A. Revel, London. 
19,983. Eaa Trays, H. R. Drake, London. 
se INTERNAL ComBusTION EnGings, L. Koennecke, 
ndon. 
19,985. Macuines for Grinpine Iypran-ink, L. W. 
Bannehr, London. 
19 986, MaRk1NG and Letrerine Pens, C. C. Clement, 
London. : 
19,987. Removine Burrs on ScULPTURED ARTICLEs, E. 
. Gaze, London. 
19,988. Matcu-Boxss, G. Ficker, London. 
19,989. SKIN-pyEING Process, F. Nusch.—(P. Sorel, 
France.) 
19,990. LETTING-DOwN Goops, A. Wyss-Baumgartner 
and R. Marti, London. 
19,991. Moura Ho.pgr for Usgzin Dentistry, W. Hare, 
London. 
19,992. Mout Hotpsr for Uss in Dentistry, W. Hare, 


maon, 
19,998. SHounts for ELecTRIcAL INstRUMENTS, Evershed 
and Vignoles, Limited, and E. B. Vignoles, London. 
19,994, VENTILATING BuILpINGs, W. Pritchard-Morgan, 
London. 
19,995. Got¥r Ciuss, R. P. Higgs, London. 


19,996. Sarety Couriine, A, Kleinke and A. Schulz, 
London. 

19,997. REGULATING ELEcTRICAL VoLTaGE, H. R. Stuart, 
ondon. 


19,998. CURRENT-COLLECTING Dgvices, K. F. Elers, 
London. 
19,999. ELEcTRICAL TRANSFORMERS, C. Le G. Fortescue, 
London. 
20,000. ExgcrricaL Coms, C. Le G. Fortescue, 
London. 
ay Execrricat Disrrisution, P. M. Lincoln, 
ndaon. 
20,002. SHARPENING or PornTING Penciis, F. E. V. 
Baines, London. 
20,003, Exxecrric Furnace, K. Birkeland and 8. Eyde, 


ndon. 

20,004. Szcurine Junction Piece on Tusine, C. Wray, 
mdon. 

20,005. Gas Lamps, A. H. Bumphewy, Liverpool. 

> — for Passenczer Veuicizs, J. W. Wall, 
vel le 

20,007. Lamp Supports, A. Romain and J. d'Aygues- 


vives, Liverpool. 
—— Devices for Apvertistnc, E. J. Dobbins, 


mdon. 

20,009. Execrric TetzoraruHy, A. Muirhead, London. 

20,010. E.ectric Lame Houper, C. C. Regnart and the 
fares Electric Candle Lamp Company, Limited, 

mdon. 

20,011. Vaporisers, E. C. Blackstone and F. and E, 
Carter, London, 

20,012. Manuracturine SuLpHuRic ActD, G. E. and A. 
R. Davis, London. 

20,018. Curtina Oot Giovgs, P. R. and H. Verhulst, 


on. 

20,014. Locks, M. G. Wood, London. 

20,015. Macuings for Forcina Dritts, E. T. Pollard 
and J. Standring, London. 

be po Hooks for SusPenpinG Boats, M. H. Robinson. 


ion. 

20,017. Brusuina Apparatus for Persona Uss, J. 
Dowling, London. 

20,018. Manuracturg of Scor1# Bricks, T. W. Ridley, 
J. Taite, and J. D. Williamson, London. 

20,019. ELgcrric Arc Lamps, W. J. Davy, London. 
,920. Discoverina SuBTERRANEAN Sprinas, A. 
Schmid, London. 

20,021. Apparatus for Mrxina AsPHALT, R. W. Brad- 
shaw, London. 

20,022. Sewine Macuine Neepues, 8. F. Richardson, 
London. 


mn 
20,028. Sounp Repropucina Macuings, E. Malke, 


ndon. 

20,024. CaLcuLaTiIne Macuines, H. Dickinson, 
London. 

20,025. Boir Fasrenina, H. W. and A. C. Parkinson, 
and K. C. Roe, London. 

20,026. Resttrent Meta Tires for Wuers, R. K. 
Hearn, London. 

20,027. Dovucn Kngapina Macuings, D. Thomson, 
London. 

20,028, Pen Hoipers, T. M. Smith, London. 


17th September, 1904, 


20,029. Execrric Prorutsion of Vessgeis, B. H. 
Thwaite, London. 

20,030. Spinnine Top, W. Hancock, London. 

20,031. Dryine DistiLtery Rervssz, E. W. Gaskell and 
C. Day, Glasgow. 

20,082, Batt Cocks or VaLves, W. and T. Ross, 
Glasgow. 

20,038. Tosacco Jar, J. Marshall, London. 
,034. Prorectina Seats from Wer, J. Ashworth, 
Hyde, Cheshire. 

20,085. Axvxs for Cottizry Trams, D. W. Hughes and 
D. H. Gwillym, Pontypridd, Glamorganshire. 

a Sranp, 8. Hardcastle, Old Charlton, 

en 

20,037. Swimmine Kit, H. J. F. Crosby, Hull. 

20,088. Improvep PutTER for Gor, J. K. Garner, Man- 
chester. 

— Automatic Tram Pornts, T. Booth, Burnley, 


ics. 
20,040. Apparatus for CLzanInG SILK, J. Wilkinson, 


20,041. Frrertaces, R. T. Hodgson, Leeds. 

20,042. Garters, T. W. Hill, London. 

20,048, Stonz Breakino Macutngs, C. Bollé.—(C. Zitle, 
Germany.) 

20,044. Crrcutar KnitTine Macuines, F. Kiliingley 
and G, A. Mitchell, Sileby, Leicestershire. 

20,045. Formine the Jomnt Between Metat Knops and 
Necks, J. Leggeand H. H. Chilton, Willenhall. 

20,046. CLEANING Pirz Bow1s, EB. Turner and H. 
Hughes, Liverpool. 

20,047. Domestic Fire-orats, R. A. Bertwistle, 
Burnley. 

20,048. Brackets for Book Ssxetves, A. Jordan, 


London. 





os TramcaR Route Inpicators, H. G. Inman, 


a Wrypine Lace on Carps, J. W. Smith, Man- 

chester. 

20,051. AuTomatic Turninc Latugs, The Linwood 
— Tool Company, Limited, and J. W. Adam, 

gow. 

20,052. Spinpites of Fiax-spinninc Frames, G. 
Skinner, Glasgow. : 
20,053. Spinpius of FLax-sPInnInc Frames, G. 

Skinner, Glasgow. 

20,054. VapouR Lamp and Burner, J. F. Schnell, 
Manchester. 

20,055. CHARCOAL-HEATED Box Irons for SmoorHina, 
W. Cross and Son, Limited, J. W. Cross and C. 
Kirby, Birmiogham. 

20,056. Tstescoric Casement Stays, H. C. Pruce, 
Birmingham, 

20,057. AscERTAINING the Weicut of Carco in VEssELs, 
T. White, Southampton. 

20,058. Fiuip Merers, J. Sharp, Glasgow, 

20,059. Harr-pins, T. H. Cartwright, Birmingham. ‘. 


,060. Lamps for AuTomoBILEs, J., R., and R. 
Oldfield, Birmingham. 
20,061. Lever Castor for Furniturs, W. Mein, Strat- 


rd, x. 

20,062. Frre-crates, Dorrator Iron Company, 
Limited, and J. Baird, Glasgow. 

20,068. ANTI-SIDESLIP CycLE TIRE AI1TACHMENT, C. 
Smith, Stoke, Devon. 

20,064. Inpra-RUBBER Risocs for BotTrLe STopPers, 
J. Massey, Manchester. 

£0,065. Macuing for CuTtinc Lemon Pest, R. Parkin- 
son, Liverpool. 

,066. CoIN-FREBD APPARATUS 
Tickets, H. J. Peters, London. 
20,067. Frames for Motor Cycizs, &c., P. Riley, 

Coventry. 

20,068. Communion Sar for usz in Cuurcu, W. M. 
Milne, Aberdeen. 

=e. aa for OnpNanceg, L, K. Scott, Farnborough, 

ants, 

20,070. MaGNETISED Boar for TEacHING PuRposEs, J. 
Bohy, London, 

20,071. Manuracturg of MgpicivaL Compounps, J. 
Wetter.—(/. D. Riedel, Germany.) 

20,072. McLe Spinpies and Bossins, G. Tetlow, 
London. 

20,073. Tramway Pornts, F, Bland and R. H. Radford, 
Sheffield. 

20,074. Permutation Locks, G. F. Hart.—(C. A. F. 
Anrichte, Holland.) 

20,075. MerHop of ARTIFICIAL CARBONISATION, R, J. 
P. Cottancin, London. 

20,076. Founpry Cupo.as, H. F. Schotola, London. 

20,077. Furnace Frrz-pars, J. G. Galley, London. 

20,078. Propuction of FresH WATER On Boarp Suips, 
H. R. Gonnermann, London. 

20,079. APPARATUS for ErrecTinG the Movement of 
a Bopy PARALLEL to the Axis ofa Sprrat Pars, 
P. B..W. Kershaw and W. R. Gaff, London. 

20,080. ATTACHING PNEUMATIC TiREs to WHuELS, A. T. 
Collier and The Collier Tire Cumpany, Limited, 
London. 

20,081. PNEUMATIC Tings and WaEs ts for Motor Cars, 
A. T. Collier and The Collier Tire Company, Limited, 
London, 

20,082, Ratonat Davicss, A. T. Collier, London. 

20,088. Lapis’ Skirts, C. B. and R. Tatham, London. 

20,084. As SirrErR, J. A. Badley, Spilsby, Lincs. 

20,085. Prg-crust Support, E. M. Poett, Salcombe, 
8. Devon. 

20,086. Puzziz, H. Brough and C. H. Pearson, 
London. 

20,087. TanTERING Macutnss, B. J. B. Mills.—(J/. ©. 
Clerc-Renaud, France ) 

20,088. Boots, A. E. Chaplin, London. 

20,089. Cans, T. B. Worley, London. 

20,090. Door Mats, H. 8. Stephen-Swiney, London. 

20,091. CanpLE Hotpsrs, EB. J. Coppen, London. 

20,092. CANDLE-SAVING Devics, E. J. Coppen, London. 

20,093. TuimBLEs, A. Keen, London. 

20,094. CicgaretrEs, M. T. Dixon, London. 

20,095. Winpow Sasnes, A. Crosbie, London. 

20,096. SacuRiInG Hanp Grips, H. Young, London. 

20,097. ComzinaTion Toot for Woopworkgrs, V. 
Cobb, Lo: 


for DELIVERING 


ndcon. 

20,098. Proor Banp for Pyeumartic Trees, H. J. Jones, 
London, 

20,099. INCANDESCENT Giow Lamps, H. F. Ashe, 
London. 

20,100. Barrens for Wire Fences, J. P. Hughes, 
London, 

20,101. INTERNAL ComBusTion Motors, J. Dunlop and 
Kynoch, Limited, London. 

20,102. Macuings for WRAPPING Goons, W. E. Lake. — 
(K, Fréves, Switzerland.) 

20,108. Postage Stamps, W. E. Lake.—(X. R. Bowker, 
United States.) 

40,104. Apparatus for Loapina Orpnancg, C. P. E. 
Schneider, London, 

20,105. ExgcrricaL SionaLiinc Apparatus, E. L. 
Pinching and W. H. Walton, London. 

20,106. Exeiosives, N. Evangelidi, London. 

20,107. FREE-WHEEL CLUTCHES, W. Mumford, London. 

20,108. Apparatus for Drawine Sat Pans, J. Rigby, 
Liverpool. 

20,109. Button Fasteners, G. Eastwood, Liverpool. 

20,110. Puates for ARTIFICIAL TgETH, A. Ollendorff, 
London. 

20,111. Drivina Rotary Cy.invers, J. B. Alliott and 
J. McC. C. Paton, London. 


19th September, 1904, 
20,112, Pans for Borne Mixx, G. H. Jones, Notting- 


m. 
20,118, Fastewine for Bexts, E. 8. Cooper, Southamp- 


20,114. Srorinc Poorocrapuic Necatives, Houghtons, 
Limited, and A. 8. Spratt, London. 

20,115. ADJUsTABLE ScHoot Dasks, J. H, Hume, 
Ipswich, Suffolk. 

20,116. MARKING or Scorinc Apparatus, E. B, Pym, 
Bristol. 

20,117. Cuarcinc Dust Destructor Furnaces, J. 
Bishop, Swansea, Glam. 

20,118. Ftv Papers, A. W. Shirley, London. 

20,119. Curnrier’s Cup, J. W. Caparn, Walsall. 

20,120. Hocpgr for DispLayine Carps, R. Harker, 


ion. 
20,121. ORNAMENTED Gass for WaLLs, W. G. Williams, 


ove. 

20,122. Gams, L. Hesse, Bradford. 

20,128. Power Loom, D. Pilkington and J. Walker, 
Heywood, near Manchester. 

20,124. “ Rust” for Use by Invaips, F. Hobbis, C. 
Lloyd, and J. Coates, Liverpool. 

20,125. Recovery of By-propucts from Coat, J. L. 
Hawliczek, Liverpool. 

20,126. SteeR1NG GER for AuromossLEs, W. A. Lelean, 
London. 

20,127. Courtine Device for RatLway Enornes, G. M. 
Ulanowski and W. Zwilling, Charenton - Seine, 


France. 

20,128, Muat Press, F. W. Follows, Manchester. 

20,129. Appakatus for UtiLisinc ELECTROMAGNETIC 
Waves, M. H. Smith, London. 

20,180. Hosts, T. B. Mackenzie, Glasgow. 

20,181. VenTrLators, G. B. Miller, Glasgow. 

20,132. Automatic Courtines for Rainway Wacons, 
G. B. Miller, Glasgow. 

20,138. Motor VeuiciEs, M. C. Kennedy, Glasgow. 

20,1384. ConTROLLING APPARATUS for ELECIRIC Morors, 
J. Klinkenberg, Glasgow. 

20,185. GaLVANIsINaG SHEEts of Iron, A. Harper, 
Stockton-on-Tees. 

20,136. Imitation TiLep Heartu, T. Rothwell, E. 
Fielding, and G. Kothwell, Rochdale. 

20,187. Usine up Exmavust to Drive Fan for Cootixe 
Enaing, E. G. Young, Nottingham. 

20,188. ABSORBENT NON-comMBUsTIBLE MatTeriaL for 
Burnino Hyprocarson, W. Galloway, Glasgow. 

20,189. Orgn Tarmsie, W. Turner, Cheshire. 
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ae Wixvows, E. Johnson, Gainsborough, Lincoln- 
shire. 


20,141. Borers for Generation of Stream, W. J. 
Greaves Barnes, Surrey. ‘ 

20,142, Srorpge for VaporiserRs, K. Paxton, London. 

20,148. AvTomaTiCaLLY Feepinc AniMa.s, A. H. Steer, 


n. 
20,144. Cusniongp Psevumatic Times, D. B. Hislop, 


ndee. 
20,145. Prosectsie Fuses, King’s Norton Metal Com- 
nye Limited, T. A. Bayliss, and H. M. Smith, 

on. 


20,146. Rouse Apparatus, G, A. Lambert and H. A. 
Cardoz>, London. 

2 . Faeg-waext Mecuanism, F. R. Defrance, 
London. 

20,148. Coat Sius ves, B. Rose. London. 

20,149. Feepine Mecuanism for PrRintInc MACHIN®s, 
F. Waite and Waite and Saville, Limited, Bradford, 
Yor«s. 

20,150. Cumanina Riries, W. C. Buckelew and J. P. 
Flournoy, jun., Kingston-on-Thames. 

20,151. Removing Dest from Fapric3, A. Richter, 
London. 

20,152. Simptirien Form of Wixpina Criocks, H. 
Anciaux, Brussels. 

20,158. Carsusettsr, L. Biebuyck and A. Chalonaque; 
London. 7 

20,154. Sarety Containers for Liquips, O. Hecht and 
J. Rott, London. 

20,155. Vatvs, A. W. E. Daniel and L. Carpenter, 
London. 

20,156. Preumatic Tire Inner Trees, J. Breakspear, 
sen., London. 

20,157. PaotocrarHic Paper, J. B. G. Bonnaud, 
London. 

20,158. Ropszr Herts for Boots, E. C. Perdriau, 
London. 

20,159, SEPARATING SULPHIDES from Orgs, J. H. Gillies, 
London. 

20,160. SeparaTING SULPHIDEs from Orgs, J. H. Gillies, 
London. 

,16:. Rar Sotg-PLatss, J. Walker and 8. 8. Grant, 
London. 

20,162. ManuracturE of TaBiets, T. W. Sudworth, 
Nottingham. 

20,163. Toot Hotpgrs for Rock Dritts, J. Turnbull, 
London. 

20,164. Brinocucar Guasses, J, Aitchison, London. “ 

20,165. Stzam Surersgaters, W. Schmidt, London. 

20,166. CARAMEeLISATION Of CarBo-HyDRAT«S, C. H. 
K Gonville and J. W. Jarvis, London. 

20,167. Comptwation Fork and Rake, F. C. Brown 
and C. Williams, Londen. 

20,163. Rocktna Horses, A Hettel, London. 

20,169. Pumps, P. A. Paindavoine-Dufour and P. H. 
J. Paindavoine, London. 

a ee Compustion Motors, J. A. Wade, 

ndon. 

20,171. Arr Pumps, J. T Rossiter, London. 

20,172. Water-cLoset Bow ts, M. D Helfrich, London. 

:0 173. Measurtne Instruments, W. P. Holmes and 
l.. M. Hodge, London. 

20 174. Wasuinc Macuines, A. Reesc. London. 

20, Supgerueaters, W. Platz, London. 

; Street Lanterns, J. Mocller, London. 

20,177. ConTaoLiine the Frow of Liquips, J, Bjorn- 
stad, London. 

20,178. Discuarce of Dygep TexTILe Fasrics, J. Y, 
Johnson.—{Badische Anilin and Soda Fabrik, Ger. 
many.) 

20.179. Expiosion Enoines, G. Green and J. Miller, 
London. 

20,180. INTERCHANGEABLE Tops for Tap2, I. O'Toole, 
London. 

20,181. Daiu*s for Drittinc Hogs in Rock, J. H. 
Thomas, London. 

20,182. Deitis for Rock Drittinc Macuiygs, J. H. 
Thomas, London. 

20,183. Tory, W. P. Thompson.—(B. P. Lehmann, Ger- 
many.) 

20,184. Furnaces, W. P. Thompson.—(V. Matricardi, 
/taly.) 

20,185. ExTracTinG O1L from Nuta, J. Ambleston, 
Liverpool. 

20,186. MANUFACTURE of Tennis Racquats, W. D. 
McNeil, London. 

20,187. Bait V4tve, R. Amesand E. and R. P. Dedd, 
London. 

20 188. DistrisuTors for Bacteria Bens, E. Vigers, 
London. 

20,189. Repropuction of Drawino3, P. Angwin, 

mdon. 

20,190. Sarety Broocu, A. W. Thomas, London. 

a og Reoucartor, O. M. J. Olsen and W. Gates, 
sondon. 

20,192. Martinoaces, J. P. Kenny. London. 

20,193 Sprinkcrsa Mrpiums for Lavine Dest, L. 8. 
van Westrum, London. 

20,104. IMPROVEMENTS in 
London. 

20,195. Manuracture of loping Compounps, O. Imray. 
—(Farbwerke vormals Meister, Lucius, and Briininy, 
Germany.) 

20.1%. PHonocRapa Trumpets, F. E. Peacock, Wey- 
bridge, Surrey. 


Panoramas, J. Coulon, 


20th September, 1904. 


20,107. Srrezst Orperty Bins, J. 8. Hainsworth, 
London. 

20,108. Fasta@NING FurnitTuRE to Latcues, A. M. Linney, 
Bedworth, near Nuneaton. 

20,199. Envevopg, A. I. de Bary-Saunders, Stroud, 
Gloucestershire. 

20,200. OegRaTING RatLway Pornts, E. Cress, Rother- 
ham, Yorks. 

20,201. Cookine Urensit Appiiancr, W. J. Newman, 
Bristol. 

20,202. Cotinary Appuiance, A. G. Strathern, Gart- 
sherrie, Lanarkshire. 

20,203. Oapnance Sicurs, L. K. Scott, Far. borough, 
Hants. 

20,204. Barpie for D2ancHinc Ayiacs, W. T. Lewis, 
Swansea. 

20,205. Luseicatinae Wacon Ax gs, (i. Carson, Stock- 
ton-on-Tees. 

20,206. Covers for Pneumatic Tires, A. H. Smith, 
London. 

20,207. Burrow kty for Lockixc Beorts«n the Fest, 
W. P. Fraser, Edinburgh. 

20,208. DoUBLE - BARRELLED SMALL-ARM3, J. Carter, 
Birmingham. 

20,209. COMBINATION T. Wilcox, 
Birmingham. 

20,210. Copyinac Grainkp Surraces of Woop, R. H. 
McWilliams, Birmingham. 

20,211. Copyinc Graingp Surraces of Woop, R. H. 
McWilliams, Birmingham. 

20,212, Breav Mou tp, J. Michaletz, Birmingham. 

20,213. Fotpinc Tastes, S. EB. Narborough and H. 
Stone and Son, Limited, Banbury. 

20,214. TaBies and CaBINETs with Risinc RECEPTACLES, 
A. L. Tayler and H. Stone and Son, Limited, - 


Locktt and Pzn, 


ry. 


bury. 
—_ Betts for ELevatine Macuinas, W. H. Baxter, 


5. 

20,216. Baromerers, T Horton, Sutton Coldfield. 

20,217. WasHInc Macuing, A. Macarthur, London. 

20,218. Game of Sxitt, M. Campbell, West Kirby, 
Cheshire. 

— Evecrraiciry Meters, G. Hookham, Birming- 
1am. 

20,220. Lames, H. W. Hepburn, Liverpool. 

20,221. ComBinep CUNDER-SIFTER and Dusr-Bin, R. 
Pitchford, Birmingham. 

20,222. ApsusTaBLeE Screw Boxit, W. A. Weaver, 
Manchester. 

20,223. Sprinc HanpDiE-BaR, The Raleigh Cycle Com- 
many, Limited, and P. W. and H. Ward, Notting- 
Mn. 

20,224. Sparkine Pues for Exptosion Morors, A. R. 
Price, Birmingham. 

20,225. Gotr CLuss, T. Stewart, Glasgow. 





20,226. Auromatic Ciurcn for Retzasinc Bacs of 
Cement when Puacep in Posrrion for Prer BurLp- 
nG, J. Lockie, Glasgow. 

20,227. AvToMaTic Liquip DistrrisvTor, D. Morrison, 
Manchester. 

20,228. Macuings for Mixtne Dovaa, F. Hayes, Man- 
chester. 

20,229. Tramcar Seats, J. Shaw and J. Grant, Walls- 
end, Northumberland. 

20,230. Grapg Scissors, C. J. Allen, Sheffield. 

20,281. CocLaPsiBLE Boxes, F. Deane and H. 8S. Haigh, 
Manchester. 

20,282. Manuracture of Toys, J. C. and M. A, Steel, 

- Manchester. 

20,233. Ecectric Bracket, G. H. Ide. Birmingham. 

20,234. TUBE-BENDING Macuines, G, H. Reynolds and 
The Crane Company, London. 

20,235. Baruine Caps, A. G. Brookes.—(C. J. 0'Hern 
and P. H. Crowley, United States.) 

20,236. Pwgumatic Tire Covers, H. Trotman, Hendon. 

20 287. Mscaanicat Toys, G. C. Walker, Worcester 
Park, Surrey. } 

20,238. Non-siippinc Treg, E. Lakeman, London. 

20,239. Gentlemen's Pants, C. Parker and W. J. 
Bayliss, London. 

20, -, ATTACHMENT for Winpow Sasugs, F. A. Werner, 

mdon. 

20,241. Propuctna Ammonia, K. E. Fryklind, London. 

ee: WELDING and ANNEALING Furnacs, J. Canivé, 


lon. 

20,243. Loosz Booxsinper, E. Schmidt, London. 

20,244. TRaNsPORTING APPLIANCES for NEEDLES, H. 
Réchling, London. 

20,245. WaTERPROOF INLAID FLoors, A. and H. Jacques, 
London. 

20,246. Corset Stays, C. H. Cunningham, London. 

20,247. RAZOR-SHARPENING Macuines, A. W. Scheuber, 
London. 

20,248. Sarety Razors or Razor Guarps, A. W. 
Scheuber, London, 

20,249. DeTacHaBLe Toots Factne for Bripgz Work 
or GoLp Prats, M. L. Leob and H. Barnes, London. 

20,250. Grass Facinos. J. W. Hayward, London. 

20,251. Maton, J. P. Nicolay, London. 

20,252. Cottars and Tis, J. A. James and C. W. 

mbert, London. 

20,253. Winpow Sasugs, E. 8. Valentine, London. 

20.254. Carryinc Pumps upon Cycie Topgs, A. E. 
Terry, Birmingham. 

20,255. Desian1ne CLorsine, W. W. Schall, London. 

20,256. Divans, A. Machnich, London. 

20,257. Parquetry, V. Lion, London. 

20,258. Soop Fronts, Lilley and Skinner, Limited, 
and A. Sykes, London. 

—_, Ris for RuBBER-TIRED WHEELS, O. L. Pickard, 

ndon, 

20,260. CLeAN-ouT Ferrutes for Drains, F. Shay, 

mdon. 

20,261. MeraL Sueet Pixine, W. C. Harder and C. W. 
Andrews, London. 

20,262 Srexcit Printine Apparatus, J. H. and H. J. 
Stacey, London. 

20,268. RounDarouts, A. W. Butler ard S. K. Brook, 
London. 

20,264. Mininc Macuings, W. E. Hamilton, London. 

20,265. Mini»G Macatngs, W. E. Hamilton, London. 

20,266. Receprac.es for Sutrts, A. F. Brooks, London. 

20, sacl Sgats for RatLway Carriaggs, H. M. Snow, 

on. 

20,268. Excentric Brake, 8. Edwards, London. 

20 wel PHoTocRaPHIC CAMERAS, E. 8. Shepherd, 

ndon. 

20,270. Construction of Ramtway Carriages, The 
Metropolitan Amalgamated Railway ( arriage and 
Wagon Company, Limited, and A. EK. Morgan, Bir- 
mingham. 

20,271. Mancracture of Pipss or Conpuits, G. W. 
Johnson.—(La Société J. and A, Pavin de Lafarge, 
France ) 

20,272. CoLourn Sgrnsitomaters, E. 8. Shepherd, 

mdon. 

20,278. Propuction of So.ution of [Ron-pEpTong, 8. 
8. Bromhead.—(Chemische Fabrik Helfenberg, Limited, 
Germany.) 

20,274. CaLcuLaTinc Macuings, J. R. Rouget. London. 

20,275. BroocH and ORNAMENT FasTENER, F. Jeffery, 
London. 

20,276. CRrNTRIFOGAL 
Separator, London. 
20,277. I+caNpgscENcE Boots for Evxctric! Gtow 
Lamps, C. D. Abel.—(Siemens and Halske Akt.-Ges., 

Germany.) 

20,278. Evectric Switcu, C. E. Hunter and W. H. 
Warren, London. 

20,279. Propuusion of Suips. J. Duncan, Lordon. 

20,280. Toot. for HanpLinc Cotton Bags, W. L. 
Cooper, London. 

20,281. Soi. Pips Fitrinos, G. F. Ryan, London. 

20,282. BoTTLE-wasHING Macuines, J. J. McLaughiio. 
—(C. B. Tunelius, United States.) 

20,283. MANUFACTURE of Mou.Ds for Tzats, J. Dowell, 

mdon. 

20,284. Expiostves, W. Hope, London. 

7. FirEPRoorine Ecectric Cases, F, Martin, 

mdo: 


Separators, Aktiebolaget 


n. 
Dressinc Printinc Btocks, F. Pfitzer, 


London. 

20,288 CLutcH Gearino, W. J. Davy, Londo». 

20,289. Spring Buttons, W. P. Thompson.—({V. Maren- 
douski, France.) . 

£0,290. MacHings for AssEMBLING SIGNATURES, W. P. 
Thompson.—(S. H. Pray, United States ) 

20,291. TREATMENT of MILK, 8S. R. Kennedy, Lc ndon. 

20,292 Maxine Scpstirute for Cream, C. M. Taylor, 
London. 

20,293. Device fur APPLYING Brakgs, E. Br unson, 


ndon. 
20,294. S-atine Fruit Jars, W. W. Vaughan, Live-- 


pool. 

20,295. Lirgauarps for Tramcars, J. B. Connor, Liver- 
pool, 

= INCANDESCENT Gas Lamps, J. H. Milne, Liver- 


pool. 

20,297. Fornacrs, R. Campbell, Liverp:ol. 

20,298. Paper Buinps, W. Hesling, Liverpool. 

20,299. Brick Digs, W. Hesling, Liverpool. 

20,300. TREATMENT of Orx Siimes, P. J. Ogle, H. L. 
Sulman, and H. F. Kirkpatrick-Picard, London. 


21st September, 1904, 


20,01. Horse Cotiar, E. J. Sewell, Theale, Berks. 

20,302. Provectites for SmaLt Arms, H. Stanbridge 
and W. Walker, Sheffield. 

20,803. Sueer Metat Lock and Latcu Casgs. B. 
Walters and Co., Limited, and J. Woodward, Wul- 
verhampton. 

20,304, ADJUSTABLE CLAMPING ATTACHMENTS for Rops, 
Harris and Sheldon, Limitcd, and J. Pinfold, Bir- 
mingham, 

20,305. Saving CHair Heap Rests, Claughtons 
(Leeds) Limited, and E. Austin, Leeds. 

20,306. Powpgr- Purr Box, H. J. Mason and. H. W. 
Taylor, London. 

20,807. ADVERTISSMENT GLAss -FincER Ptatss for 
Doors, G. Pelka, Baden, Germany. 

20,308. Carpet Layer, 8S. C. L. Millman, Plymouth. 

20,309. Recisterinc Taps for Liquips, C. Robinson, 
Glasgow. . 

20,310. Dampinec and Ciosinc Enve.orss, W. Roberts, 
G. A. Murray, and J. Koch, Live 1. 

20,311. CLEaNER of Smox1Ne Pir, M. Baines, London. 

20,312. Soom Brake for Veutcues, B. 8. Elder and W. 
D. m. Dur! 

20,313. MoTor-DRIVEN VeHICLEs, J. M. Hewitt, A. G. 
Brown, and T. M. de Bingham, Manchester. 

20,314.: Ecgcrric-Capstans, W. Dixon, Glasgow. 

20,315. Penstocksand Stuices, 8. H. Adams, Scots- 
wood-on-Tyne. - . 

20,316. Ti:tiInc Measurgs, C. Chambers, Birmingham. 

a or for Heatine Hanp Irons, J. W. Blakey, 

‘01 





20,318. Transmission. Gear for Motor VEHICLES, 
Hitchon Gear and.Automobile Company, Limited, 
and J. Weller, Accrington. 

20,319. CeockgrywakRE, fT. Jackson and R. L. Wood, 
Cheltenham. 

20,820.. DeTacHABLE Hatcrowns, W. Bowden, Man- 


20.321. SHuTtze Cueckine Appiiances of WEAVING 
Looms, T. Tipping and J. Abbott, Halifax. 

20,322. Sewer Traps, G. Barker —(Perfect Sewer Trap 
Manufacturing Company, United States.) 

20,323. Fire A. Verlander, Teddington, Mid- 


20,824. Sarety Device for Ecectric Rai.ways, F. W. 

ard and R. C. Fox, Norwich. 

20,825. Hat and Tresie Coat and WARDROBE Hook, 
F. W. Cope, Balsall Heath, Birmingham. 

20,326 Osraintne Carsonic Acip Gas from Propvucts 
of CarBonaczous ComBusTion, G. Craig, Glasgow. 
327. for PHoTOGRAFHIC UAMERAS, e 
Thornton Pickard Manufacturing Company,Limited, 
G. A. Pickard, and F. Slinger, Manchester. 

20,328. Cups for Tips of Umprexias, C. H. Lawton, 
Manchester. 

20,329. TaLurHones, J. Young, Kensington, Londo. 

20,830. Pwzumatic Batis for PHOTOGRAPHIC SHUTTERS, 
The Thorntori Fickard Manufacturing Company, 
Limited, andG. A. Pickard, Manchester. 

20,3831. Rack STARTING MacHINE, A. Gray, Glasgow. 

20,382. Rutger, E. E. Hancock, Hull. 

20,338. TaNGENT BLADED SCREW PRoPELLERS for SuHIPs, 
T. Eaton, Northwich. 

20,834. TRIMLET Rapip Macuing, G. L. Sibbles, Man- 
chester. 

20,885. Screens, C. A. Jack and W. J. Tarrant, Poole. 

20,836. MancractTuRrE of Eco Poacuers, E. T. Everton, 
Birmingh+m. : 

20,337. PLaNinc Macutngs, Craig and Donald, Lim‘ted, 
A. Fyfe, and J. Hay, London. 

20,338. Pockut Powp&R Paps, L L Dubr-s, St. Helier, 


ersey. 
20,889. Mitxk Foop for Isrants, J. R. Hatmaker, 
20,340. Mixtx Foop for Ixrants, J. R. Hatmaker, 
20,841. Covers for Tires of Wuesis, J. Pollock, 


London. 
20,342 Automatic Beer Fitter, EB. Wyld, Shepperton- 
on-Thames, 
20,343 Sprincs for Rartway VeHIcies, I. A. Timmis, 


on. 

20,314. SrgeRInec Gear for Motor Venicugs, P. Riley, 
Coventry. 

20,345. Exvevopgs, A. D. Klaber, London. 

20,346. CIGARETTE Papsrs, A. J. Maffuniades, London. 

20 847. Fespinc AtTracHMentT for BooksinDERS, S 
Cragoand A. Kolbus, London. 

27,348, Penpant Gas Lamps, W. A. 8. Benson and Co., 
Limited, and F. A. Andrews, London. 

20,849. Puppine Cora, F. Wiffen, Brighton. 

20,350. Wispow Siipg Apscstments, H. J. Darracctt, 


iver. 
20,351. ELECTRICALLY OpsRATING Doors, A. P. Jones. 
—(The “Long Arm” System Company, United States ) 
20,852. MerHop of Dampina Lapgts, J. W. Ryan, 
Leyton. 
20,353. A Pozzvg, J. H. Van Biene, Lendon. 
20,354. Piece for Jomninc Metat Pirgs, 8 G. Huntley, 


mdon. 
20,355. APPARATUS for AinINnG GARMENTS, G. Hampton, 
London. 
20,356. CLurca Couptincs, R. Goldschmidt, London. 
20,357. Dupticatina Devicxrs, J. Westenhoff, London. 
20,358. Vacuum for MepicaL PurRpPosss, K. Sondermann, 


mdon. 
20,359. Cigar and CicarETTE Howpgrs, L. D. Koch, 


ndon. 

20,360. Water Gavuocgss of Stgam GENERATORS, J. and 

-R. A. Hopkinson, and J. Hopkinson and Co, 
Limited, London. : 

20,261. Davick for Sorrortinc Books, A, Adams, 
London. 

20,362. Eca Scrportine Devices, W. H. Selman, 
London. 

20,3€3. ELECTRIC InsuLators, E. Gooldirg, London. 

20,364. Gas Recou.atine Devices, L. Rerup, London. 

20,365. Potg Reveasg for Fatten Horsks, F. Brown 
and F. J. Morter, London. 

20,366. Pacsrgcrites, A. H. Emery, London. 

20,367. Dress Fasteninos, E. Bergmann, London. 
20,368. Tings for VeHictes, The Dunlop Pneumatic 
Tire Company, Limited, and J. Gooding, London. 

20,369. TeLescorgs, E. A. Chapman, London. 

20,370. MANUFACTURE of Cains, J. Raffloer, London. 

20,871. Propuction of Ort Gas, F. G. C. Rincker and 
L. Wolter, London. 

20,372. Batt Bgarixas, W. Hillman, London. 

20,878. INTERNAL ComBusTION EnNaines, A. T. 
Christophe, Londcn. 

20,374. PREVENTING DissEMINATION of Dust by Motor 
Cars, H. Edmunds, London. 

20,375. CHILDREN’s Fotp1nG Carts, &c., W. Wilson, 
London. 

20,376. HyprocarBon Atr for INCANDESCENT LIGHT- 
1nG, R. L. Morrell, London. 

20,377. TEACHING CHILDREN to Reap, J. Kollner, 


on. 

— Duvice for Parinc Asparacus, C. Schultze, 

mdon. 

20,379. Lirts, C. F. Archer and J. Richmond, London. 

20,380. ELecrric Arc Lawes, E. A. Carolan —(The 
General Electric Company, United States.) 

20,381. RECTIFYING ALTERNATING CURRENT, E. A. 
Carolan.—(The Geneva! Electric Company, United 
States.) 

20,382. No i-REFILLABLE Bortt.es, G. G. Ross, London. 

20,383. Hotpgrs for Too1m Picks, E. Bergmann, 
London. 

_, PasotrocraPHic Cameras, G. Washington, 

mdon. 

20,385. FirE-oratEs, 8. Phillips, Birmingham. 

20,386. PHOTO-PRINTING APPARATUS, L. Shaw, London. 

20,387. Boots, J. Melling. London. 

20,388. Pranorortss, J. H. Dunkley, London. 

20,389. RETAINING Siups in Burton,woies, A. J. 
Hawes, London. 

20,390. Rock Dritis, J. H. and J. M. Holman, 
London. 

20,891. ConDENSERS for OpTICcAL LANTERNS, A. Wrench, 
London. 

£0,392. Sturrinc-Boxks, F. Kales, London. 

20,393. Rotary Kyritinoc Macuiyes, C. H. Aldridge, 


mdon. 

20,394. Pea Hoivers, W. P. Thompson.—(N. “nge!, 
United States.) 

20,395. ASCERTAINING the PressuRE in PNEUMATIC 
Tres, W. P. Thompson.—(The Wray Pump aad 
Register Company, United States.) 

20,396. Pumps, W. P. Thompson.—(The Wray Pump 
and Register Company, United Stutes.) 

20,397. Pygumatic Tres, J. Edmondson, Liverpool. 

20,398. Marrresses for StergotyPinc, E. blanz, 
London. 

20,399. Water Gaucgs, A. Whitaker, London. 

20,400. Reet Hoipsr, R. Weyers, London. 

20,401. PLoucn Drago, F. Pfeifer, London. 

20,402. Ticket Issuinc Macuines, J. F. Ohmer, 
London. 

20,403. PassENGER Tickets, J, F. Ohmer, London. 

20,404. TwistiNc Macutngs, W. Reiners, London. 

20,405. Non-SKippING Banps for Trres, O. Shimmon, 
Birmingham. 








SELECTED AMERICAN PATENTS. 


From the United States Patent-office Official Gazette. 


767,041. Can WueeL, G. W. Curfman, Cleveland, 
Ohio.— Fited’ June 13th, 1908. 

Cluim.—A car wheel having a body portion having 

inner and outer peripheral flanges, the diameter of the 





inner flange being greater than that of the outer 
flange, a rounded shoulder formed within the inner 
flange and an unbroken, straight, inclined face con- 
necting the narrow tread with the base of the shoulder. 
a tire having peripheral tread and flange portions and 
Faving its inner face formei with an annular curved 





recess adapted to receive the shoulder and inner flange 
of the body portion, a straight portion parallel with 
the wheel axis and adjacent to the outer face of th» 
wheel, and a central inclined — andan unbroken 
cushion arranged between the body portion of the 
wheel and the tire and spacing the inner and outer 
flanges of the body portion from the tire. 


767,189. Srzam Turpine, C. Weichelt, Moscow, 
Russia.—Filed March 25th, 1902. 

Claim —In a steam turbine, the combination of a 
casing, a turbine wheel arranged in said casing, and a 
plurality of interchangeable vanes for said turbine 
wheel, said vanes being of curved cross-section through 
out their lengths and of the same curvature both on 
their inner and outer faces, each vane being partially 
cut away on its inner concave face so as to form a 








steam channel with the outer face of the preceding 
vane, the curvature of said cut-away portion forming 
the working face of the steam channel, being so 
arranged that the curvature of said cut-away portion 
and the inner face of the vane converge at one side 
of the vane and diverge at the py side, so that 
the steam inlet and outlet are of a different size when 
said cut-away portions are closed by the outer face of 
the next preceding vane, substantially as set forth. 


767,200, THERMosraTic VALVE, W. EF. Barnes, Malden, 
Mass.—Filed March 17th, 1904. 

Claim.—A thermostatic valve comprising a valve 
chamber provided with a water-inlet port 4, a duct 
leading downward therefrom and forming the trap 4a 
and entering the lower part of the valve chamber; a 


water-outlet port at the lower part of the valve 
chamber ; a steam-inlet port 4b connecting the water- 
inlet port with the valve chamber above the point of 
entrance of said duct; a valve for controlling the 
Lo aa port; and a thermostat for operating said 
vaive. 


767,655. VerticaL Tusutar Borer, W. 
Preston, England.—Filed July 12th, 1902. 
Claim —In a vertical tubular boiler having a shell 
with no fire-door opening and a central feeding tube 
passing from the fire-box to the smoke-box end of the 


767,655 


Norris, 























shell, the combination of a grate consisting of two flat 
semi-circular grates g hinged on their diameters and 
provided at their circumferential edges with handles 
for lowering the grates at the said es for clinker- 
ing purposes, substantially as described. 
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NILE IRRIGATION. 


By Sim Hansury Brown, K.C.M.G., late Inspector-General 
of Irrigation in Lower Egypt, and formerly in 
Upper Egypt. 
No. V.* 


As we have now concluded the case for the Blue Nile; 
we pass on to the consideration of Mr. Dupuis’ proposals 
relating to the river Gash. 

The river Gash project consists of a scheme for storing 
‘and controlling the water of that river, and using it in 
the irrigation of the country about Kassala. This river is 
peculiar in that it finally disappears in the sands. 

Mr. Dupuis’ report describes the river Gash as issuing 
from the Abyssinian hills on to the Soudan plains in 
the form of a wide, shallow, sandy torrent on much the 
same level as the plains themselves. As far as Kasgala 
the river is confined to its channel, but below Kassala it 
begins to spill over its banks, the spills becoming more 
numerous and continuous, with several fairly large and 
defined channels amongst them, with the result that 6 or 
7 miles from Kassala the river channel has dwindled 
away tonothing. The spill leaves a thick mud deposit, on 
which large areas of durra are cultivated. The water 
flows forward from 50 to 100 miles in more or less ill- 
defined channels, irrigating large areas of grazing 
ground and patches of cultivation. These channels 
tend to unite and grow deeper again, becoming fewer 
in number, until one only is left, which eventu loses 
a in a sandy desert tract to the north of the village of 
Fillik. 

The Gash flows for only about eighty days in the year, 
coming down early in July and drying up in the latter 
part of September. Throughout the remainder of the 
year the river bed is absolutely dry. Mr. Dupuis is of 
opinion that the ordinary flood discharge of the Gash 
does not often exceed 5,000,000 cubic metres a day. At 
the Kassala ford the channel is 250 m. wide, and the flood 
depth about 50 cm. 

The Gash is go to troublesome vagaries, in conse- 
quence of which the cultivated areas and best grazing 
grounds shift about and the wells are affected, involving 
migrations of the population and a feeling of insecurity, 
with other disadvantages. 

To remedy this and introduce stable conditions, Mr. 
Dupuis recommends the following scheme :— 

“Tf works can be constructed on any scale, it would 
seem that what is required is a large circular basin 
enclosing the tract about the delta head, into which the 
river would be guided by small retaining banks running 
some little distance up the main river on either side. 
The river would be received into this basin and allowed 
to overflow and spread about in the area enclosed, throw- 
ing down the greater portion of its heavy silt just as it 
does at present, and passing off through several regulators 
in the surrounding bank. Until the end of the flood the 
regulators in this bank would not be used to a greater 
extent than was necessary to secure the partition of the 
water in the way desired, so that existing conditions 
would be but very slightly disturbed. At the end of the 
flood, when the river began to fall, the regulators would 
be closed and the whole basin given a last thorough 
soaking, and the stored water could then be run off and 
utilised lower down. The various regulators would form 
the heads of different canals, or might feed a second 
system of basins forming a more or less concentric ring 
round the first circular basin, or one or more of them 
might be used merely as escapes to pass away excess of 
water forward down the existing lines of flow.” 

The idea requires developing after more information 
has been collected. The advantage of the scheme is that 
it can be carried out progressively and tentatively so as 
to profit by actual experience. 

There is much to recommend something being done in 
this direction, for, as Mr. Dupuis reports, the agricultural 
possibilities of the Gash area in la Mudirieh cannot 
fail to strike any visitor interested in such matters; the 
— of the soil is unquestionable, and there is no doubt 
as to the former prosperity of the country. Nothing, he 
writes, could give a greater impetus to the restoration of 
the district than works for the control of the Gash flood, 
by means of which definite conditions could be guaran- 
teed to definite tracts of country. 

Lord Cromer, in his covering despatch, places the 
Gash project first in order of importance of the irrigation 
works intended to benefit the Soudan, though Sir W. 
Garstin places it after the Wad Medani barrage and 
Ghezireh canals. For the Gash project Sir William 
estimates the cost at £500,000, and the revenue from 
land tax (on 100,000 acres at) PT50 an acre) at 
£E50,000. 

Between the Gash and the Blue Nile runs the Atbara 
River through “a vast plain of rich black soil sloping 
gently north-westwards from the foot of the Abyssinian 
hills on the south-east, which corresponds with the 
Abyssinian frontier.” 

“The enormous area of these plains, their uniform 
level, and their extreme fertility, at once suggest the 
introduction of canals and irrigation as a remedy for their 
waterless and waste condition.” 

The question is: How can the Atbara be made to con- 
tribute to the irrigation of these plains of rich soil? It 
is not an easy matter to break such a river in to the 
harness of irrigation. In the first place, it is decidedly 
torrential and excessively muddy; secondly, it per- 
sistently flows in a narrow deep valley far below the 
level of the surrounding country; and, thirdly, the 


natural features do not appear to afford the slightest | 


facility for leading canals off it at any part of its course. 
Possibly a more perfect knowledge of the river and its 
surroundings may suggest some way of getting useful 
= out of it, at any rate in the nature of flood irri- 
gation. 

The flood of the Atbara commences to flow into the 
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Nile ‘at the end of June. It attains its maximum in 
August, when its tail discharge is estimated to be at least 
2500 cubic metres a second; during September it falls 
rapidly, and by the end of November it is practically rh 
The total annual di of the river may be roughly 
estimated as at least 20,000 million cubic metres. 
_Mr.'Dupuis makes the following suggestions :—* The 
only chance of producing a really satisfactory work would 
appear’ to consist in the construction of a masonry dam of 
very large proportions, the greater portion of the height 
of which would consist merely of a solid obstruction 
raising the water of the river much above its present 
level, and so enabling a canal to take off at a height 
that would greatly reduce the length of the expensive and 
difficult supply channel, combined with a reservoir 
superstructure to store water for the supply of the 
canal during the summer months. The expense ‘of con- 
structing such a work would be very great, but the 
section of the river valley would provide an efficient and 
suitable reservoir with large capacity.” 

Mr. Dupuis names Kashim-el-Girba as a place where a 
good site for such a dam is known to exist. 

Sir W. Garstin does not include any work on the Atbara 
in his programme of works to be carried out, but fourth 
in his list of projects requiring study comes the Kashim- 
el-Girba Dam, and sixth on the list comes the storage 
reservoirs on the Upper Atbara. As there is at 
present no information concerning the latter, any discus- 
sion of the proposal would be premature. 

Lastly, we find, under the heading of “ the Soudan ”’ the 
statement of the approximate annual returns from taxation 
crediting the revenue with £E100,000 resulting from a tax 
of PT50 on 200,000 acres of “ Land in the Nile Valley, 
north of Khartoum.” But in the expenditure statement 
there is no figure given for the cost of works required to 
produce this revenue. The following passage in Sir W. 
Garstin’s report explains this credit item, but not how the 
revenue is to be obtained without initial expenditure. 
Perhaps it is proposed to give grants of land, and to leave 
it to the new owners to carry out, at their own cost, 
the works necessary to bring the lands into cultivation :— 

“As regards the valley to the north of Khartoum 
and. between that place and Berber, the conditions are 
entirely different from those of the Blue Nile, and more 
nearly resemble those of Upper Egypt and of the Don- 
gola Province. The rainfall is irregular, being limited, 
even south of Shendy, to heavy but local storms. The 
strip of good land on either side of the river bounded by 
the desert is not very wide. In this region the best 
plan to follow for improving these lands is undoubtedly 
the erection of large pumping stations capable of irri 
gating a large area of country. In addition, certain 
selected tracts might advantageously be turned into 
basins, but the expenditure would be heavy in propor- 
tion to the result to be obtained. The general conditions 
prevailing in Egypt, between Aswan and Asyut, would 
thus be reproduced, and the fact that this area through- 
out its entire length is traversed. by a line of railway 
would greatly facilitate its agricultural development.” 

These lands would draw their water from the united 
Nile below Khartoum, and so would be grouped with 
Dongola and Egypt as regards the sources of their 
summer supply; as, I presume, the pumping stations 
would be intended for summer irrigation. 

From the foregoing examination of Sir W. Garstin’s 
proposals, it appears that the White Nile system is 
capable, with scientific handling, of providing a sufficient 
supply of water for the full development of the cultivat. 
able area of Egypt without sacrificing the needs of 
river navigation; sufficient also for that portion of the 
Soudan north of Khartoum—including the province of 
Dongola—which must depend for its water supply upon 
the united Nile below the junction of the White and 
Blue Niles. 

As for the rest of the Soudan, the Blue Nile can cer. 
tainly reclaim a considerable area of waste land to 
cultivation, probably about two million acres. But so 
little has been learnt about the Blue Nile itself and its 
afiluents that the possibilities are unknown. Nor has 
the area of land which would be cultivable, if water 
could only be brought to its surface, been so much as 
guessed at in the report, but probably it is not less than 
the whole of cultivated Egypt. It seems not unlikely 
that the area which could be cultivated, if irrigation 
could be given to it, is greater than the available water 
supply in the Soudan could satisfy, unless there is 
devised some method of storing water during flood which 
will overcome the tendency of the silt-laden waters to 
obliterate the basin of the reservoir. 

The report that has been reviewed, itself repeats again 
and again that more information and more studies are 
required before any definite project can be prepared. 
But whatever may still remain to be done to complete 
the knowledge necessary to this end, the report makes a 
long stride in the required direction, and Sir William 
Garstin is to be congratulated on having put together, 
from a wealth of interesting material collected by him- 
self and his staff, a most valuable account of a country 
hitherto little known, and never before reported upon by 
an irrigation expert with a personal knowledge of the 
country described. The Blue-book has already aroused 
great interest; and all who are proud of the Irrigation 
Service in Egypt will welcome it as the announcement of 
the birth of a sister Service in the Soudan, and will wish 
her “ Good luck” and a future record of achievements as 
creditable and satisfactory as that of which her elder 
sister of Egypt can boast. 








THE new railway bridge across the Potomac River, at 
Washington, D.C., is now completed. The bridge proper is a 
twelve-span structure, made of through trusses of 173ft. tu 203ft. 
spans. The total length of the bridge is 2529ft.; with a Washing- 
ton approach t. long, and a Virginia approach 1800ft. long. 
The head of the rail is 21ft, above the water, and there is a draw- 
span of 172ft. The total cost of the bridge was £150,000. The 
bridge was built for the Pennsylvania Railroad Company, and 
designed by W. H. Brown, chief engineer, 





THE INTERNATIONAL EXHIBITION AT 


ST. LOUIS. 
(By our Special Commissioner.) 
XVIIL*—STEAM ENGINES. 


Tue Murray Ironworks Company, of Burlington, 
exhibits a simple horizontal Corliss engine of 750 horse- 
power, which is directly connected: to a Crocker and 
Wheeler Company’s generator of 500 kilowatts, being one 
of the units furnishing current for the electric railway of 
the Exhibition. The design is quite plain but very sub- 
stantial, the engine being intended for heavy mill and 
other work. It is notable also as being the only simple 
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Fig. 5iI—-SECTION THROUGH GUIDES 


engine of any considerable size, the others being a 200- 
horse-power Skinner high-speed engine, and the small 
Buffalo and Taylor-Chandler engines, operating the induced 
draught fans in the boiler-house. Fig. 54 is a general 
plan and elevation of the engine, and Fig. 51 is a cross 
section through the frame at the guides; these latter are 
bored out, as is now the general practice for engines of 
this class. The guides and main bearings are formed ina 
massive bed-plate or frame casting, having a continuous 
bearing of 20ft. by 6ft. upon the foundations. The depth 














Bracket Bolted 
toSide of Frame 


Fig. 52—OIL PUMP 


of this frame is 3ft.8in. The main dimensions of the 


engine are as follows:— 


re . 26in, by 48ir. 
Shaft, diameter Wea cia ae ... 15in. and 20in. 
Main and outboard bearings... .. 1bin. by 34in. ard 
ldin. by 30in. 

Crank pin bearing... ... . 8in. by 8in. 
Connecting-rod, length ... 12ft. 
Fly-wheel, diameter .. 16ft. 

a weight ... ... . 70,000 Ib, 
Steam pipe, diameter ... 8in, 
Exhaust pipe __,, 10in. 
Valves, diameter Zin. 
Excentrics, diameter ... 28hin. 

‘a throw at ... 8§in, 
Revolutions per minute ... . 100. 


The shaft is of hammered iron, 15in. diameter at the 

















Fig..63—VALVE MECHANISM 


ends and 20in. at the generator and fly-wheel seats ; its 
length over all is 16ft. 6}in. In the enlarged section is a 
key-way, jin. by Bin. On the end of the shaft is a crank 
disc, 5ft.2in. diameter and Tin. thick, made of cast iron, 
with an-admixture of 10 per cent. of steel scrap. This is 
pressed upon the 12in. head of the shaft, and secured by a 
key. Into this is pressed the steel crank pin, 154in, long, 
6}in. diameter in the crank seat, aud with a bearing 8in. 
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by 8in. for the connecting-rod. The pin has an axial oil | The cylinder casting contains the valve chambers and 
hole, with two }in. holes to the surface of the journal. On 


the steam and exhaust chambers, and forms its own bed- 


the end of the pin is a lin. washer or cap, 10in. diameter, | pe. The steam chamber is next to the cylinder wall, 


secured by a screw. In pressing the crank discs upon C 
these shafts, a pressure of 125 to 175 tons is employed, | and the cylinder wall, so as to prevent any cooling effect 
with an allowance of 0°018in. in diameter; for the crank | upon the cylinder by contact with the stream of com- 


ut there is an air space between the exhaust chamber | p 


Attached to the back of one of the vertical rocking _ 
levers isa horizontal arm which operates—by means of a 
link—asmall vertical oil pump set at the side of the bed- 
late. The construction of the pump is shown in Fig. 52. 
The plunger is 14in. diameter, and makes a stroke of 2in. 

The steam valve gear, with its releasing mechanism, is 


pin the pressure is 62 tons, and the allowance 0°012in. 
The main bearing is 15in. by 34in., and between this 


and the fly-wheel are the excentrics and the belt pulley | the Lane and Bodley engine previously described. 
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Fig. 56—DETAILS OF VALVE GEAR 





| shown in Fig. 53, and will be more fully understood by 





reference to the diagram in Fig. 55. The short valve rod 
A, from the wrist plate, is attached to one end of a double 





arm B, which rides on the valve stem, and has pivoted to 
its opposite end a V-shaped link G, with a hook formed 
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“The ENnciIneerR” 
Fig. 54—CORLISS ENGINE, 


for the governor. 


MURRAY IRONWORKS COMPANY 


The outboard bearing, 15in. by 30in., | 


is carried by a pedestal, having a base of 6}£t. by 34ft. In | 


these bearings the bottom Lrasses are adjustable by 
means of wedge shoes, upon which they rest; these 
wedges are set.up by 2in. bolts. The 16ft. fly-wheel, 
weighing 70,000 lb , is fastened upon the shaft by a key, 
27in. long, made without taper, and having an easy fit at 
top and bottom, but a tight fit sideways. The wheel is 
cast in two parts, fastened together by four 4in. stud 


Governor Knack-off Rod ¢ 
e 
Na 


Steam Hook 


Dash-pot Rod 


Fig. 55-—VALVE GEAR 


bolts at the hub and a 24in. bolt through lugs on the 
inside of the rim at each joint. The rim sections are also 
held together at each joint by two T-head shrink 
links, fitted with recesses in the sides of the rim. These 
links are 3}in. by 3}in. at the stem; each is drawn from 
a solid piece of mild steel, and machined all over. 


The 80 square inches for each exhaust valve. 





Swain Sc. 





| 


The valve gear is operated from two excentrics, one | 
for the steam and the other for the exhaust valves. | 
Each excentric rod is attached to a vertical rocking lever, | 
pivoted to the side of the frame, and from each lever a | 
rod extends to a wrist-plate or wrist-arm, both of these 
arms being carried on a short shaft attached to the side 
of the cylinder. These two wrist-arms take the place of 
the old single wrist-plate. They are of T shape, with the | 
stem carried by the shaft, and the two rods to each pair! inoneleg. The valve stem extends; through the bonnet 
of valves attached to the curved heads. The wrist-arm |B, and has keyed upon it the arm E, known as the 
for the steam valves extends above the shaft, while that | “steam lever,” or “ steam arm,” or “drop arm.” This 
for the exhaust valves hangs below it. The valves are | arm is attached to the dashpot rod F, and has on its 
double-ported, 7in. diameter and 33in. long, giving a clear | inner face a catch or block to engage with the hook C, 


Fig. 57—GOVERNOR 
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Fig. 58--EMERGENCY STOP VALVE 


this hook being normally held in engagement by the 


spring G. The arm H is formed on a “ knock-off” cam, 


port area of 50 square inches for each steam valve, and | 
The exhaust | 


bolts are of mild steel, with 60 deg. threads, four threads | valves are connected directly to the rods from the wrist- | which rides freely on the valve stem, and is operated from 


to the inch; their nuts are also of steel, forged to size, | plate, but the steam valves are operated through the | 


faced, chamfered, and threaded. 


the governor by the cut-off rod J,so as to vary the cut-off 


medium of a releasing gear. according to the load on the engine. -The striking block 
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of the cam is a fibre block attached to the cam by screws. 

At the beginning of the stroke the hook C is engaged 
with the block on the steam arm E, and as the valve rod 
A moves to the left it pulls down one end of the double- 
arm B; this raises the other end, and with it the steam 
arm and dashpot rod. This motion revolves the valve to 
admit steam. At the point of cut-off the striking block of 
the cam strikes the inclined leg of the link C, thus throw- 
ing the hook to the right, so as to disengage from the 
steam arm, which is at once pulled down by the dash- 
pot rod F, closing the valve. At the end of the stroke 
the hook C again engages with the block on the steam 
arm. 

The catch plates of the hook and block are of hardened 
steel, and the latter is faced with leather to deaden the 
sound. The release end of the hook has a steel roller, 
lin. diameter, which rides on a leather face on the circular 
part of the knock-offcam. This—shown in Fig. 56—is a 
special design on account of the high speed. In the 
Murray Company’s ordinary engines no roller is used, but 
the block simply strikes the leg of the hook. 

The dashpots are bolted to the cylinder. They are of 
the vacuum type, with two chambers, 4}in. and Sin. 
diameter, 5in. and 6in. deep. The plunger fits both 
chambers, and is turned all over to a close fit. An air pipe 
is connected to a small air chamber, and the compression 
screw is tapped into the wall of the same chamber, from 
which ports open into the larger part of the dashpot. In 
the bottom of the dashpot is a relief valve, consisting of 
a dir. hole, closed by a ;';in. steel ball, which is held in 
place from below by a flat steel spring. The rod is 




























pieces, and set up by eight coiled springs of No. 12 steel 
wire. ese are 1,',in. long when open, but closed 
to 1yyin. when the piston is fitted in the cylinder. The 
bearing of each section of the packing ring against the 
cylinder is 10°21 square inches, and each spring is 
designed to give about 301b. pressure at jin. compres- 
sion. The piston-rod is 7ft. 2in. long, 44in. diameter. 
At the piston fit it is turned down to 3gin., and beyond 
this to 8}in., where it is threaded for the nut. The piston 
is pressed on by hydraulic power, and after the 54in. flat 
nut is screwed home the end of the rod is riveted over. 
The front end of the rod is turned to 4in. diameter for the 
crosshead fit, 18in. long, and has a 60deg. V-thread, 
with five threads per inch. It is screwed into the cross- 
head and secured by a nut. 

The crosshead, also shown in Fig. 59, is made witha 
heavy neck, to give a strong attachment for the piston- 
rod, and its minimum section at the hole for the crosshead 
pin is 634 square inches. It is of iron, cast with about 
10 per cent. of steel scrap. The sides are connected at 
top and bottom by shoes faced with babbitt and turned to 
a radius of 30in. to fit the slides, which are bored to this 
diameter. The contact faces of the crosshead and its 
shoes have an inclination of 1 in 8, and adjusting screws 
enable the shoes to be shifted to take up wear. The 
crosshead pin is of steel, 17in. diameter, with a bearing 
Tin. diameter and Sin. long for the connecting-rod. It has 
a taper of lin. diameter to 16in. of length, and is finished 
by grinding. It is secured by a forged steel nut, and has 
a iin. oil hole drilled in the centre, with two }in. holes to 
the surface of the journal. The connecting-rod is 12ft. 

































number of small span bridges erected arsier the year, 
and stating the source of the girder work. Again, 
Appendix 3, with its railway record of individual viceroys 
from Dalhousie to Curzon, the chronicle of net and gross 
mileages added in each year and in each vice-regal 
régime, is historically} interesting. If perused, it may 
even’ induce those of our locomotive-building and 
steel-rolling magnates who hold civic office to vote 
innumerable freedoms of cities and boroughs as a 
token of past, and an earnest of future, favours to 
the present Viceroy, who has beaten all records in 
railway extensions, despite the dire famine of 1901 and 
1902, when the annual mileage added fell to 611 and 
568 respectively. Lord Curzon’s first term of office 
obtained two records—first, that of the greatest mileage 
opened in any individual year; and, secondly, an aggre- 
gate mileage exceeding the previous highest aggregate by 
nearly a thousand miles. This, while of great interest in 
any eulogy of the services of an honourable, hard-working 
Viceroy, is not all that the British manufacturer wants, to 
know. Some crumbs are here vouchsafed to him, and 
these we hasten to quote. The total mileage is now 
27,140, of which 1029 miles were opened during the year 
1903, and 184 miles in the’ four months following. 
During 1908 sanction was accorded for the construction 
of 1267 miles, and between January Ist and April 30th 
another 216 miles were sanctioned. These figures, 
embraced in a gross total of 3122 miles either under 
construction or sanctioned, bespeak a continuance of rail- 
way activity which will not be unwelcome to the British 
manufacturer and artizan. 
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attached to the top of the plunger by a ball-and-socket 
joint. The parts are finished by grinding, and the dash- 
pot is then attached to a special machine and worked for 
several hours before being fitted to the engine. 


There are two governors of the fly-ball type, with | 


weighted heads, a cavity in the head containing shot, 
so that the weight can be varied to give any desired speed. 
All the vertical thrust bearings run on hardened steel 
balls. One of these is shown in Fig. 57. The governors 
are driven by Morse silent chains on a 27in. sprocket wheel 
on the main shaft, and are run at 250 revolutions. 
The general arrangement is shown in Fig. 54. The 
ordinary speed regulation is effected by the larger governor 
by means of rods attached to the “knock-off” lever H— 
Fig. 55. The smaller governor controls an automatic 
emergency stop-valve, placed in the steam pipe imme- 
diately above the main stop valve or regulator—Fig. 54. 
It is a Corliss valve, similar to the cylinder valves, but 
shorter and wider, as shown in Fig. 57. It hasa releasing 
gear of the type already described, but the valve arm A is 
attached to a weight instead of a dashpot. This arm is 
held up by a hook engaging with a lug on the face of the 
arm. When the emergency governor comes into action 
by reason of the engine exceeding its speed limit its rod 
pulls over the arm B of the cam, whose tripping block 
releases the hook, the valve being then closed instantly by 
the weight. This emergency stop is capable of delicate 
adjustment, and its valve and stem are of bronze, so that 
there is no danger of sticking due to corrosion. It is 
sometimes operated from the main governor by an addi- 
tional attachment. 

The pistons of the Murray Company’s engines usually 
have the face formed by both the. body and follower. In 
the St. Louis engine, however, the entire width of face 
is formed by a junk ripg 8in. wide, carried by the body 
and follower. This construction is shown in Fig. 59. The 
junk ring is grooved for the packing ring, and has 
eight bosses, in which are formed recesses for the springs. 
The packing ring is lin. wide, }in. thick, cut inte eight 


Fig. 59—PISTON AND CROSSHEAD OF CORLISS ENGINE 


long, with solid ends slotted out for the brasses, which are 
set up by wedges the full width of the brasses. The 
adjustments are effected by bolts passing through the 
wedges, no keys being used. At one end the wedge is on 
the inner side of the pin, and at the other end it is on the 
outer side, so that in taking up wear the distance between 
centres will remain unaltered. The rod is made of 
hammered iron. 








INDIAN RAILWAYS AND THE BRITISH 
MANUFACTURER IN 1903. 


Tue honest statistician—and, despite a disrepute 
heightened by political controversy, most statisticians 
endeavour to be fair in their methods of appraisement— 
will always impress upon the layman that he should 
never be content with too few facts; that figures of iso- 
lated years mean nothing, and that even single columns 
quoted without the narration of their proper context are 
still less valuable. The said statistician, taking up the 
| Administration Report on the. Railways in India for 
1903” (Cd. 2225), and laying it down, cannot bestow 
upon it unstinted praise as an all-embracing encyclopedia 
of information. He is rather driven to urge in some 
cases the purchase of other Blue-books, for from this 
publication alone the British locomotive builder, rail 
maker, or girder maker cannot learn all that he would 
like to know respecting imports into India from other 
countries which most interest him. Not that the present 
volume is without value—rather the reverse, for it has 
much that is of interest, although perhaps the archexo- 
logical side is too apparent. For instance, Appendix 36, 
which gives the costs and particulars of the eighty-seven 
railway bridges in India of 1000ft. and over, costing not 
less than six lakhs of rupees apiece, does not contain 
SS of any such bridge opened later than 1901, 
| because none such have beenerected. The eight foolscap 
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The additions to the rolling stock in 1902 and 1903 
were as follows :— 


Passenger 
Engines. Coaches. Wagons, 
1902 ji a 
1903 818 581 4293 


At the close of 19083 the total amount of rolling stock 
classed as “ under supply” amounted to 40 locomotives, 
134 coaching vehicles, and 539 goods vehicles. - This, we 
presume, means rolling stock which may have been 
inspected and is thus en route for India. Of the ~ 
actual outlay anticipated in the 1904-5 financial year 
provision has been made for the following disburse- 
ments :— 


Rs, 
(a) For open lines, including rolling stock ... ... 5,48,67,000 } 
(b) For lines already under construction :— 
(1) Begun prior to 1903-4 ... 3,51,84,000 
(2) Begun during 1903-4... 1,48,11,000 
(c) For lines to be begun in 1904-5 38,000 
(d) For purchase of lines ... wee 60,00, 000 
Total ... 12,00,00,000 


As usual, the needs of open lines and lines already under 
construction have received first consideration, no less a 
sum than Rs. three crores having been set aside for 
additional rolling stock. esey 

The capital expenditure during the last six months has 
been allocated in the following directions :— 

Capital Expenditure in Lakhs of Rupees. 
Lines includedin Private companies 





_pages given to this repetition from last year’s return 
| might well have been devoted to a return giving the 


the “ Railway or Native States’ 
me Hoes-which 
for which the State fall outside 
finds or guarantees the “ Railway 
the funds, Programme.” 
pe er eee | oe : 5 
Improvements of existing lines 1-82 ... +23 
ae C -26 
New lines in extension of, or 
now worked by existinglines 4-75 ... a i? ae 
Total capital expenditure ... 10-21 1-44 


The working expenses on all the railways for 1902 and 
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1908, taken collectively, are shown in the 
table :— 


following 


Year, 
1902. 1908. 
Working expenses in thousands of Rs. 16,70,49 17,11,00 
Proportion per cent. working ex- 
mses togrossearnings ... ... 49-24 ... 47-52 
Working expenses, excludi steam- 
boat, per mile worked in Rs... 6472 ... 6371 
Working expenses, excluding steam- 
boat, permileinRs. ... ... ... 1-79 1-77 
Despite an increase of Rs. 40,60,000 in working ex- 
penses, their proportion to gross erage a fell to 47°52, or 
by 1°72 per cent. as compared with the previous year. 
The expenditure under main heads of account is given 
below :— 
In thousands of Rupees. 


Year. 


Maintenance of way, works and statio 
Locomotive expenses... ... «.. 
Carriage and wagon expenses 
Traffic expenses ... ... ... 
General charges 
Steamboat service... ... ... «+ 
Special and miscellaneous expenditure sis 
The more important fluctuations were:—(1) An 

inerease under “ Locomotive Expenses,” occasioned by 

heavier renewals of engines, principally on the North- 

Western State, the Bombay, Baroda and Central India, 

the Burma, the South Indian, and the Bengal-Nagpur 

Railways, and also by the additional train mileage run ; 

(2) an increase under “Traffic Expenses,” due to the 

opening of new railways and to the larger traffic handled ; 

and (3) a decrease under“ Carriage and Wagon Expenses,” 
chiefly on the North-Western and Oudh and Rohilkhand 

State Railways, where fewer vehicles than usual were 

renewed. 

So much for the comparative statistics, which are of a 
recitative rather than of a prophetic order. This return 
does not tell enough to secure for it a circulation among 
the manufacturing community which feeds India with 
rails and rolling stock. As an investor’s guide, or as a 
capitalist’s hand-bock to the subject, we can commend 
Appendix 38, which gives 154 pages to a history and 
description of railways constructed and in progress. 
Nevertheless, the information that the ruling gradient on 
the 5ft. 6in. gauge, Bengal Central Railway, is 1 in 400, 
or that the 81 mile 2ft. gauge, Jorhat State Railway, 
is unballasted, is not an adequate substitute for the infor- 
mation which the locomotive builders and their allied 
firms have a right to ask. True itis that in connection 
with the question of the relaxation of the existing standard 
dimensions for Indian railways, as regards fixed and 
moving dimensions and regulations regarding the strength 
of bridges and the axle loads and weight of rolling stock, 
the Government of India have issued revised rules for the 
design and inspection of railway girder bridges and for the 
corresponding amendments to the standard dimensions, 
and that the Government of India have also received from 
the Secretary of State standard designs by the English 
Engineering Standards Committee for u passenger and a 
goods 5ft. 6in. gauge engine, and standard designs for a 
passenger, a mixed, and a heavy goods metre-gauge 
engine, and that these are under consideration. How- 
ever, this novement towards standardisation, from which 
so much is hoped, does not tell of this year’s requirements 
in rolling stock or of the source—whether American, 
Belgian, or German—and value of last year’s supply. 
This matter is one which the Indian Railway Conference 
Association will perhaps one day deal with. Pending such 
an eventuality, we can only give to our readers 
such information as can be culled from a variety 
of sources. Of these the most recent publication is 
No. Cd. 1915, which gives the trade returns of British 
India for 1902-3. From this can be deduced the remark- 
ably dominant position which the United Kingdom holds 
among those countries supplying the engineering require- 
ments of India:* Out of an import of £1,867,229 worth of 
machinery and mill work, £1,804,229 comes from this 
country. Germany supplies £22,750 worth, and the 
United States £27,094. Turning to the total imports of 
metals, wrought and unwrought, £38,307,564 out of a total 
value of £5,331,336 comes from the mother country. 
Belgium sends £1,059,055, and Germany £226,071. 
Examining in detail some of the sub-sections, that of 
angle, bolt, and rod iron reveals that out of a total of 
£65,191 the United Kingdom sends £18,164, and Belgium 
£42,360 out of a total of £65,191. Under steel—-* Beams, 
Pillars, Girders, and Bridgework”"—the United Kingdom 
sends £61,117, as against Belgium’s £84,087, out of a total 
of £152,087. Of the total steel imports, Belgian imports 
aggregate £652,933, British imports being £597,232, and 
the aggregate being £1,370,690. 

Railway plant and rolling stock, other than Govern- 
ment stores, are reckoned under the following headings :—- 


Carriages, Trucks, and Parts thereof. 

£ 
United Kingdom 258,030 
Australia... ... 750 
Belgium... ... 1,762 
Other countries .., ‘ 


Total ... ote 8 260,544 
Locomotive Engines and Tenders and Parts thereof. 
United Kingdom 366,526 
Belgium... 816 


367,342 
Materials Sor OCoastructim. 
United Kingdom 
Belgium ...._.... 
Australia abeaeal 
Other countries ... 


Summarising these last three tables, we find that the 
United Kingdom supplied a value of £1,048,289 out of a 
gross value of £1,074,481, while less than £10,000 was all 
that was expended without the bounds of the Empire. 

The returns concerned with the imports of Government 





stores show that, while the bulk of the trade is with the 
United Kingdom, a portion of the purchases are from 
other countries which are not separately enumerated :— 
Locomotives, Carriages, Trucks, &c. 
United Kingdom 
Other countries eg 
Materials for Construction. 
United Kingdom 
Other countries 


1,638,266 
76,573 
772,716 
1p 460 


2,499,015 


It is a great pity that the “other countries” are not 
separately distinguished. Among these would probably 
be included not only foreign countries, but our own 
Colonies. It is also a great pity that such returns as 
these we are now quoting do not enter fully into the 
source of this £88,000 of railway material imported as 
“ Government stores.” 

In the locomotive market in the British Possessions 
and Colonies, India generally holds the place of chiefest 
purchaser. Even in 1903, which was not for India a re- 
markably heavy import year, the United Kingdom exported 
£564,124 value of locomotives to British India. The 
total amount exported to British Colonies and Possessions 
was £1,791,512; that is to say, India took 81°5 per cent. 
of the exports to‘our over-sea Possessions. 

Leaving for a moment the literature which is “ pre- 
sented to both Houses of Parliament by command of his 
Majesty,” a perusal of the United States Treasury 
Department’s latest report on the “ Foreign Commerce 
and Navigation of the United States” shows no loco- 
motive exports to India during 1903. The figures for 
sone recent years may, however, be recalled :— 

Number. Value in £ sterling. 
EE Pee 
Pe, Ce 
ey. rE ge, 
soe tel ... 63,368 
wi Bo... eon nne i ce ee 
SO gen a ee ee 
oh, ed SAMMIRS sda 5 cnc Bose. vant Ae 

In 1893, 1894, 1896, and 1897, there were no exports of 
locomotives to the British East Indies from the United 
States. However, the foregoing figures show that in 
India there are eighty-eight American locomotives which 
have cost something over £190,000. The Administration 
Report, which we first considered, says nothing whatever 
concerning these, whether they are more or less economi- 
cal of fuel and oil, or whether their repairs are less or 
more costly than those of the British-built engine. It 
seems that knowledge concerning their good points, if 
they possess such virtues in any marked degree, is destined 
only to percolate to Glasgow and other locomotive 
centres, by way of the specifications for new locomotives. 

Is it, however, fair to the British manufacturer that 
these annual Administrative Reports of the Indian 
Railways, printed and circulated at the expense of the 
Government Stationery-office, should be so incomplete in 
such a variety of particulars? Would it not be better if 
forecasts of requirements for the year 1904-05, or if par- 
ticulars of the cost of the upkeep of the engines which 
have been imported from America between 1898 and 
1902 are contrasted with those of British engines pur- 
chased in the same years, were available? At present, in 
place of this, we have such repeated annual announce- 
ments, as that the Tapti Bridge—near Amroli—on the 
Bombay, Baroda, and Central India Line, which was built 
three years after the Mutiny, and cost Rs. 647 per lineal 
foot. 








HORSE.POWER COMPUTATION FOR PETROL 
MOTORS. 
By Capt. C. C. Loneripaz, M.I. Mech. E. 
I.—HORSE-POWER FORMULA, 

Tue indefinite rating under which petrol motors are 
sold is no doubt responsible for the numerous formule, 
devised for rapid computation of their horse-power. 
Admittedly, such formule cannot be more than approxi- 
mate in application ; but the point is, which, if any, are 
sufficiently-accurate to be of practical value. Without 
special selection, the following motors are taken, and to 
test the question, various formule are stated and applied :— 





Revs, 
per 
min. 


Number 
of 
cylinders. 
Bore. Stroke, 
fin, x 4in. 


Piston 


Dimensions, speed, 


Make. 
750 
800 
800 


74 H.P. Wolseley... ... 2 


25'H.P. din. x din. 


18 H.P. 
The examples instanced are :— 
(a) An American formula, devised, it is believed, by 
Mr. E. M. Roberts, the Elmore Manufacturing Company, 
Clyde, O.:— 


Maudslay ... 3 


FONE SF eon ee 4 din, x 4-din, 


HP, = PXLxB, yw. 


(b) A second American formula, deduced by Mr. 
Duryea, the Duryea Company, Limited, from comparisons 
of 73 American and 22 foreign car motors :— 


ILP. = > x N. 


As standard pistoa speed for the formula, 750ft. per 
minute is taken. 

(c) A third American formula, given by Mr. A. L. 
Clough, based on American practice, in the case of 22 
horizontal motors of various makes :— 

ap, = XL x “784 , yy 
20 
In the above formula— 
D = piston diameter in inches, 
l, = length of stroke in inches, 





R = revolutions per minute, 
N= ber of cylind 


y 8, 
= aconstant; 18,000 for Otto cycle, and 13,500 for 
two-cycle motors 
(d) A French formula, by vg eee food 
Ae ee 
H.P. 1000 x 76 % 
radius of bore in centimetres, 
length of stroke in centimetres, 
R number of revolutions per minute, 
N = number of cylinders, 
75 = 75 kilogrammes. 
(e) An English formula, suggested by Mr. Nesbitt, and 
adopted by the Marine Motor Association :— 
HP. = Ax BB 
Do kat ee 





Where r 
l 


—— XN, 


area of bore in square inches, 
length of stroke in fraction of a foot, 
revolutions per minute, 
a constant; 1000 for Otto cycle and 600 fcr 

two-cycle motors, 

N number of cylinders. 

Applying these formule, and summarising results in 
tabular form, the computed horse-power of the various 
motors are :— 


Where A 
s 


R 
C= 


As As computed by formula. 


Motor. — Pra 
a Roberts. 


ma 

P. | 
7h 5-33 
25 | 16-66 
18 | 12-8 





Hospi- 


ES ii Nesbitt, 


Duryea. | Clough. 
| 





2-cylinder H. 
olseley .. 
3-cylinder 
Maudslay . 
4-cylinder 
ee 


6°22 
19-63 
15-00 


5-03 
14-72 
11-28 


10-66 5-24 
24-99 


21-32 | 


16-38 
12-54 














It can scarcely be said that the results, as a whole, 
come within the limits of practical approximation. Is 
this due to the formule or to incorrect rating? An 
answer is supplied by applying the formale to a motor, 
of which the correct rating is known to the writer, 
namely, the four-cylinder 4°13in. diameter by 5:1lin. 
stroke Daimler, giving 22 horse-power at 750 revolutions 
per minute. Calculated by the above formul, the horse- 
power would be :— 





As 
rated 
by _ | Roberts. Duryea. Clough. 

| 


As computed by formula. 





Hospi- ee 
talier. Nesbitt. 


maker 





4-cylinder | H.P. | 


Daimler... 22 | 14-52 22-74 | 13-76 | 14-16 | 16-86 


The only formula giving, in individual cases, approxi- 
mately correct results is the Duryea. But, if applied in 
general, the results bear out the conclusion that, with 
petrol motors, horse-power computation by formule is 
entirely fallacious. 

It may be asked, why cannot steam engine formule be 
applied? No doubt they could, but for one unknown 
quantity—the mean effective pressure. In the case 
of the steam engine, this is deterfnined by the cylin- 
der pressure; but in the internal combustion motor, 
it is governed by the design of the engine itself. 
In the latter, the mean pressure depends on many 
factors—compression, ignition, temperature of cylinder 
walls, valves, speed, back pressure, &c.; and petrol motor 
designing is not yet sufficiently standardised to furnish a 
mean pressure figure applicable to all motors. Probably 
from 831b. to 851b. per square inch represents a figure 
common to a large number of petrol motors, and if any 
formula is employed, closer results would, in general, be 
obtained by the use of an equation embodying this figure. 
Taking, for instance, 85 lb. as mean pressure, and utilising 
the formula :— : 

v 


ASX? = 
XX x3 


83,000 
= piston area in square inches, 
= stroke in fractions of a foot, 
P = mean pressure in pounds per square inch, 
R = revolutions per minute, 
N = number of cylinders, 
the horse-power of the above motors work out as :— 
74 horse-power Wolseley 8:07 
25 horse-power Maudslay 25°20 
18 horse-power Star 19°30 


Il.—PISTON DISPLACEMENT. 

This also is frequently used as criterion for rapid cal- 
culation of motor horse-power, and various figures are 
given :— 

(a) Mr. Duryea allows 15} cubic inches piston dis- 
placement for every rated horse-power in the average 
American motor, and 12} cubic inches per horse-power in 
European motors. 

(b) Mr. Clough, taking the piston displacement and 
rated horse-power of the horizontal motors of twenty-two 
American cars, finds that the average manufacturer gives 
19°13 cubic inches displacement per horse-power. 

(c) The Motor Car Journal (July 25th, 1903) publishes, 
as average, taken from twenty-two motors, a displacement 
of 178 litres (10,4812 cubic inches) per minute per horse- 
power. 

(d) Mr. C. W. S. Crawley, in a paper, “The Limitation 
of Cylinder Capacity,” read before the Automobile Club, 
November 12th, 1908, states that an average taken from 
all the cars entered in the 1903 Reliability Trials, was 
10 cubic inches per horse-power. 

(e) The writer, dealing with the same motors, but 
classifying them according to the number of cylinders, 
found that there is, on the whole, a gradual increase in 
the piston displacement required, as cylinders are multi- 
pli Taking the total displacements of the one, two, 
three, four, and six-cylinder motor ertered, and dividing by 


H.P.= x N, 


Where A 
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their respective total rated horse-power, the results were 
as follows :— 





Mean displacement 
Number of cylinders. per B.H.P., 
cubic inches. 
One-cylinder motors .., .. 8-65 
Two-cylinder motors ... ... 12-08 
Three-cylinder motors . 11-25 
Four-cylinder motors ... 12-75 


six-cylinder motors Dat a 13-80 
Summarising the horse-power calculated by piston 
displacements, we have :— 





Calculated from piston displace- 
aie ment by 
aker’s a ~ 
Motor. rating. Motor oe 
Duryea.| Car (|Crawley.| ri a 
Journal, Be. 
HP. 
2-cylinder Wolseley. 74 8-02 7-16 | 10-04; 8-30 
3-cylinder Maudslay 25 23-55 | 22-47 | 29-43 26-16 
{-cylinder Star 18 18-08 | 17-24 | 22-60 17-72 











These figures are, perhaps, slightly ‘more satisfactory 





















700.00 Alt. 
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of petrol motors, published a chart, from which, given the 
bore, stroke and speed, the indicated horse-power could be 
read off, and the brake horse-power calculated as three- 
fourths of the indicated. But the readings are far from 
accurate. If more data as to mean pressure were avail- 
able, and if less variations in design prevailed, a useful 
chart could be readily constructed. - In the meantime, it 
|.would be more satisfactory to the public, and more 
beneficial to the trade, if makers gave not only the 
accurate rating, but the number of revolutions at which 
that horse-power was developed, and also the fuel 
consumption. 








HOT SPRINGS AND THE SIMPLON TUNNEL. 
lil. 


Continuine the inspection by passing from tunnel 
No. 2 through the short air passage, 12m. long, at 
kilom. 10-104, the main heading No. 1 is reached, 25m. 
in advance of the iron gates, which latter are boarded up 
as in No, 2 tunnel. By returning backwards a short 
distance, up a are? incline, the system of advancing the 
heading of No. 1 by means of countergrading becomes 
visible, as does also the process of enlarging from the top 








drift downwards, and shown by Fig. 1 in the cross section 





suelo, working from 6 a.m. to 10 p.m. All trucks 
from the headings had to pass into No. 1 tunnel by the 
saga? gure gs at kilom. 9°680, the only other connection 
by with the line in No. 2 being at kilom. 8°825, which 
is the northern branch to the cut-out in the middle of 
the tunnel. On the Italian side there are now about 
six connecting lines between the two tunnels. The trains 
are hauled by steam locomotives up to a station located 
between kiloms. 8°900 and 9°300. At kilom. 9°820 is 
stationed the portable steam boiler for the compressed-air 
locomotives, and the valves for taking in the air are situated 
at kilom. 8°880 in tunnel No. 1, and at kilom. 9*640in tunnel 
No. 2. The total length of compressed air-pipe now laid 
is 10,417 m., of which 7170 m. are of 50 mm. diameter, and 
8247 of 30 mm., the pressure at the reservoirs is 1176 lb., 
and in the tunnel 1080 lb. per square inch. From the 
points named the air locomotives ran right up to the 
advance headings without the intervention—for shunting 
cg wet any other form of traction. Horses had to 

abandoned about two years ago, the over-heated 
atmosphere rendering their employment impossible. 
Notwithstanding the very small space occupied by these 
compressed-air locomotives, they permit of very little room 
on either side in the narrow tunnel headings after allow- 
ance is made for the usual appliances, which have to be 
stored temporarily against each wall; but as the work 


























"12.5 Gate N°2 ~18.5 
Wy Wy, ty . 
- = —< stat : Suetion conduit to 
12 $687 Bit of rail(700 70) —, Highpress force wt = 1 Pump at 12.3027 
. : -3, -7, gee | i : 
To Iselle -\Heading N®2___ Qe. ven -— at cremains: scenes: Seal — hi Raak catty To Brig 
~~ Pa: , , Heading center N? 2 tunnel 
52. ie 30" __ Pipe lid long; 
C'B‘A: location Pumping station in YY WY mie 
for pumps. Cress passage N? 52. J er 8 
: N 
701. " ce 
OM aici em OS Le 0 ait 
Drain ggrating — TOLOOAT TT 700.87 Alt is yy, 
700.40, Bult. 700.50 } . 700.40... Ny 


“Longitudinal section 
in cross passage. 


Ps | 












in N?2 
Cross section from 
North side. 
N.B. The distances given are 
from Brig station=2441 meters from 
<700.30 » 


Safety - gates 


ction from 
side 

















Gate N°). 
a: V lla 3 Drain to N¢2 


N : 
: Tunnelaxis N°]. 








Kilom 12.581.0 (70110 Alt) 


‘THe Encinecr” 
Fig. 


than those obtained from such horse-power formule as 
omit the mean pressure; but they are clearly of little 
practical value. The reason is obvious. Different motors, 
even of the same bore and stroke, vary in compression. 
cooling surfaces, valve resistance, suction temperature, 
quality of the mixture, correctness of timing, silencer 
back pressure, workmanship, &c. &c.—more than all, in 
speed, a factor vitally affecting the displacement per 
horse-power. Assuming equally favourable conditions of 
design, the value of the cubic inch displacement in the 
high-speed motor will evidently be proportionately greater 
than in the low-speed engine; and if accurate computa- 
tion is to be made on piston displacement, it must, for 
one thing, be based on averages taken from motors of 
equal speed. 

From a comparison of rather over 100 British motors, 
classified according to the number of revolutions per 
minute, the average piston displacement per B.H.P. is :— 


With motors of 750-800 revs. per min. ... 12-5 cubic inches. 
a +, 900-1000 ,, a ae? 9 
» MOF... 5, 


2 ae 
», 1400-1600 7? 7 >, 


Using such averages as constants, an empirical horse- | 


power formula of simple form could be constructed :— 
BP = 5X5 x x, 
Where A = piston area in square inches, 

S$ = piston stroke in inches, 

C = the average piston displacement for a motor 
of the given number of revolutions per 
minute, 

_ N = number of cylinders. 
Applied to the motors already mentioned, the formula 
gives :— 

Rated by maker, 

74 H.P. Wolseley 


2o H.P. Maudslay .. 23-55 H.P, 
18H.P. Star... .. 18-08 H.P. 
22 H.P. Daimler... . 21-60 H.P. 


Kiven here the results do not very closely agree with 
the makers’ ratings; but possibly nearer agreement could 
be obtained if the constants were averaged from a larger 
number of motors. It should be noted that the above 
average piston displacements do not apply to French 
motors, as sold in England. Wither such motors require 
larger displacements per horse-power, or the rating, at 


which they are sold, is considerably under their real | 


power. 
IIl.—HORSE-POWER CHARTS. 
For the same reasons that neither formule nor piston 


displacements furnish reliable methods of reckoning | 


petrol motor horse power, it follows that diagrammatic 
charts cannot, as yet, be constructed to give accurate 
readings. The Horseless Age of June 11th, 1902, assuming 
70 1b, mean effective pressure as common to the majority 
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1—NEADINGS IN THE SIMPLON TUNNEL—PLAN 


A, B, C, and D, representing part of the longitudinal 
triangle E, F,G. In working by countergrades in No. 1 
tunnel, there was always a chance that before the heading 
had arrived at the highest point the inflows of hot water 
might have been definitely outpassed, and that before the 
subsequent fall had to be made to the level of tunnel 
No.2; while, on the contrary, had the heading been 
driven continuously on a falling gradient of 7 in 1000, the 
great length of drainage plant then necessary, and 
occupying the principal space in“ the advance drift, 
would have sericusly impeded progress. The portable 

umping plant which was employed, and the means for 
Sodling it upon the steep return grade of 25 in 1000, 








have been illustrated on page 245, September 9th. The 
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“Tue Encinecr” 
| Fig. 2~8ECTION OF 


| same portable plant would have served again for the 
| second return grade at the end of the subsequent rise of 
1 in 1000—beyond the iron gate—had it been necessary ; 
but at that feeble rate of inclination the end of the counter 
grade was but little more than half completed when the 
work ended. As all the cross passages had a.fall towards 
the tunnel No. 2 during construction, they aided in the 
| natural drainage of the main heading, without it being 
necessary to encumber the latter with a great installation 
of conduits similar to those laid in the auxiliary gallery. 
It will be remembered that the greatest freedom is 
| essential in such a main heading as the tunnel No. 1, Fig. 1, 
where, during full work at the advance section, as many 
as 400 spoil trucks had to be removed from the tunnel 
daily, this amount only descending to 194—or eleven 
trains—daily after the advance work was stopped, and 
since which time there were only two shifts of men 
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AND SECTIONS 


was planned the service of these little machines has proved 
highly satisfactory. The average sectional area of the 
advance heading is 6°1 square metres—roughly 3 m. wide 
by 2 m. high. 

The heat of the tunnel has also compelled the adoption 
of different methods of advance from those originally 
employed, and which we have already described in the 
account of the Italian side. The plan now followed avoida 
overhead drifts, and enlarges the primitive section direct 
without recourse to shafts for the starting of fresh head- 
ings above the main gallery. The disadvantage ex- 

erienced by the former method was that, with the great 
heat of the rock, the upper drifts ventilated solely by the 
shaft from the main headings, and having no through 


| Sections at A | 





SIMPLON TUNNEL 


current—since no auxiliary ventilation was employed-~ 
the aération was seriously deficient and the p ss slow. 
It also happened that certain forward sections were 
occasionally finished before others, and the unfinished 
rearward section prevented the free circulation of air to or 
from the heading—this being the most serious in the main 
tunnel, where the gases would be compressed by the 
obstruction. 

Now, the enlargement proceeds simultaneously all 
along one section, which takes the form of acone between 
the normal section and the heading section, the conse- 

uent result being greater facility of flow for the air. 

e crown has to be removed entirely by hand labour, 
and in very hard rock it ap difficult to strike a 
powerful upward blow witha heavy hammer. For any- 
one unacquainted with the traffic requirements in the 
tunnel, the use of compressed-air drills would appear very 
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by Sin. for the connecting-rod. The pin has an axial oil 
hole, with two fin. holes to the surface of the journal. On 
the end of the pin is a lin. washer or cap, 10in. diameter, 
secured by a screw. In pressing the crank dises upon 
these shafts, a pressure of 125 to 175 tons is employed, 
with an allowance of 0°O1sin. in diameter; for the crank 
pin the pressure is 62 tons, and the allowance 0:012in. 
The main bearing is l5in. by 34in., and between this 
and the tly-wheel are the excentrics and the belt pulley 
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The cylinder casting contains the valve chambers and 
the steam and exhaust chambers, and forms its own bed 
plate. The steam chamber is next to the cylinder wall, 
but there is an air space between the exhaust chamber 
and the cylinder wall, so as to prevent any cooling effect 
upon the cylinder by contact with the stream of com 
paratively cool and wet exhaust steam. The exhaust is 
led to an Alberger surface condenser, which also serves 
the Lane and Bodley engine previously described. 
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Fig. 54—CORLISS ENGINE, 


for the governor. The cutboard bearing, 15in. by 30in., 
is carried by a pedestal, having a base of 6}ft. by 34ft. In 
these bearings the bottom Lrasses are adjustable by 
means of wedge shoes, upon which they rest; these 
wedges are set up by 2in. bolts. The 16ft. fly-wheel, 
weighing 70,000 1b , is fastened upon the shaft by a key, 
27in. long, made without taper, and having an easy fit at 
top and bottom, but a tight fit sideways. The wheel is 
cast in two parts, fastened together by four 4in. stud 


Governor Knock-off Rod 


Steam Hook— 


Rash-pot Rod 


Fig. 55—VALVE GEAR 


bolts at the hub and a 2hin. bolt through lugs on the 
inside of the rim at each joint. The rim sections are also 
held together at each joint by two T-head shrink 
links, fitted with recesses in the sides of the rim. These 
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MURRAY IRONWORKS COMPANY 


The valve gear is operated from two excentrics, one 
for the steam and the other for the exhaust valves. 
Each excentric rod is attached to a vertical rocking lever, 
pivoted to the side of the frame, and from each lever a 
rod extends to a wrist-plate or wrist-arm, both of these 
arms being carried on a short shaft attached to the side 
of the cylinder. These two wrist-arms take the place of 
the old single wrist-plate. They are of T shape, with the 
stem carried by the shaft, and the two rods to each pair 
of valves attached to the curved heads. The wrist-arm 
for the steam valves extends above the shaft, while that 
for the exhaust valves hangs below it. The valves are 
double-ported, 7in. diameter and 33in. long, giving a clear | 
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Attached to the back of one of the vertical rocki),. 
levers isa horizontal arm which operates—by means of « 
link—-asmall vertical oil pump set at the sido of the bod 
plate. The construction of the pump is shown in Fig. 52 
‘The plunger is Ljin. diameter, and makes a stroke of » 

The steam valve gear, with its releasing mechanis: 
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Cut-off Rod from 
([O) Governor 
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Fig. 56—DETAILS OF VALVE GEAR 


shown in Fig. 53, and will be more fully understood by 
reference to the diagramin Fig. 55. The short valve rod 
A, from the wrist plate, is attached to one end of a double 
arm B, which rides on the valve stem, and has pivoted to 
its opposite end a V-shaped link G, with a hook formed 
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Fig. 57—-GOVERNOR 


in one leg. The valve stem extends; through the bonnet 

B, and has keyed upon it the arm E, known as the 

“steam lever,” or “ steam arm,” or “drop arm.” This 

arm is attached to the dashpot rod F, and has on its 

inner face a catch or block to engage with the hook C, 
10§ * | Rod to Auxiliary 
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Fig. 58--EMERGENCY STOP VALVE 


this hook being normally held in engagement by the 
spring G. The arm H is formed on a “ knock-off” cam, 
which rides freely on the valve stem, and is operated from 
the governor by the cut-off rod J,so as to vary the cut-off 
according to the load on the engine. The striking block 


links are 34in. by 3}in. at the stem; each is drawn from 
a solid piece of mild steel, and machined all over. The 
bolts are of mild steel, with 60 deg. threads, four threads 
to the inch; their nuts are also of steel, forged-to size, | 
faced, chamfered, and threaded. ; 


port area of 50 square inches for each steam valve, and | 
80 square inches for each exhaust valve. The exhaust | 
valves are connected directly to'the rods from the wrist- 
plate; but the steam valves -are operated through ‘ the 
| medium of a releasing gear. 








Oct. 7, 1904 





of the cain is u fibre block attached to the cam by screws. 
it the beginning of the stroke the hook C is engaged 

with the block on the steam arm E, and as the valve rod 

os to the left it pulls down one end of the double 


a 1}; this raises the other end, and with it the steam 
arm and dashpot rod. This motion revolves the valve to 
\dinit steam. Atthe point of cut-off the striking block of 
the cai trikes the inclined leg of the link C, thus throw 
ing the hook to the right, so as to disengage from the 
teat arty, Which ix at once pulled down by the dash 
pot rod FP’, closing the valve. At the end of the stroke 
the hook C again engages with the block on the steam 
arn. 


The catch plates of the hook and block are of hardened 
teel, and the latter is faced with leather to deaden the 
sound. The release end of the hook has a steel roller, 
lin, diameter, which rides on a leather face on the circular 
part of the knock-off cam. This—shown in Fig. 56—is a 
special design on account of the high speed. In the 
Murray Company's ordinary engines no roller is used, but 
the block simply strikes the leg of the hook. 

The dashpots are bolted to the cylinder. They are of 
the vacuum type, with two chambers, 44in. and Sin. 
diameter, 5in. and 6in. deep. The plunger fits both 
chambers, and is turned all over to a close fit. An air pipe 
isconnected to a smull air chamber, and the compression 
screw is tapped into the wall of the same chamber, from 
which ports open into the larger part of the dashpot. In 


the bottom of the dashpot is a relief valve, consisting of | 


a jin. hole, closed by a ,in. steel ball, which is held in 
place from below by a flat steel spring. The rod is 
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pieces, and set up by eight coiled springs of No. 12 steel 
wire. These are 1,\in. long when open, but closed 
to 1,\in. when the piston is fitted in the cylinder. The 
bearing of each section of the packing ring against th 
cylinder is 10°21 square inches, and each spring 
designed to give about 301b. pressure at jin. compres 
sion. The piston-rod is 7ft. 2in. long, 44in. diameter. 
At the piston fit it is turned down to Sjin., and beyond 
this to 3fin., where it is threaded for the nut. The piston 
| is pressed on by hydraulic power, and after the 54in. flat 
nut is screwed home the end of the rod is riveted over. 
The front end of the rod is turned to din. diameter for the 
crosshead fit, 13in. long, and has a 60dey. V-thread, 
with five threads per inch. It is serewed into the cross 
head and secured by a nut. 

The crosshead, also shown in Fig. 59, is made with a 
heavy neck, to give a strong attachment for the piston- 
rod, and its minimum section at the hole for the crosshead 
pin is 634 square inches. It is of iron, cast with about 
10 per cent. of steel scrap. The sides are connected at 
top and bottom by shoes faced with babbitt and turned to 
a radius of 3Oin. to fit the slides, which are bored to this 
diameter. The contact faces of the crosshead and its 
shoes have an inclination of 1 in 8, and adjusting screws 
enable the shoes to be shifted to take up wear. The 
crosshead pin is of steel, 17in. diameter, with a bearing 
Tin. diameter and 8in. long for the connecting-rod. It has 
a taper of lin. diameter to 16in. of length, and is finished 
by grinding. It is secured by a forged steel nut, and has 


is 


| a iin. oil hole drilled in the centre, with two }in. holes to 
| the surface of the journal. 


The connecting-rod is 12ft. 
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number of small span bridges erected during the year, 
and stating the source of the girder work. Again, 
Appendix 3, with its railway record of individual viceroy» 
from Dalhousie to Curzon, the chronicle of net and grows 


mileages added in each year and in each vice-rega! 
régime, is historically interesting. If perused, it tim) 
even induce those of our locomotive building and 
steel-rolling magnates who hold civic office to vote 
innumerable freedoms of cities and boroughs as a 
token of past, and an earnest of future, favours to 
the present Viceroy, who has beaten all records in 


railway extensions, despite the dire famine of 1901 and 
1902, when the annua! mileage added fell to 611 and 
568 respectively. Lord Curzon's first term of office 
obtained two records—first, that of the greatest mileage 
opened in any individual year; and, secondly, an aggre- 
gate mileage exceeding the previous highest aggregate by 
nearly a thousand miles. This, while of great interest in 
any eulogy of the services of an honourable, hard-working 
Viceroy, is not all that the British manufacturer wants to 
know. Some crumbs are here vouchsafed to him, and 
these we hasten to quote. The total mileage is now 
27,140, of which 1029 miles were opened during the year 
1903, and 184 miles in the four months following. 
During 1903 sanction was accorded for the construction 
of 1267 miles, and between January 1st and April 30th 
another 216 miles were sanctioned. These figurcs, 
embraced in a gross total of 3122 miles either under 
construction or sanctioned, bespeak a continuance of rail- 
way activity which will not be unwelcome to the British 
manufacturer and artizan. 
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attached to the top of the plunger by a ball-and-socket 
joint. The parts are finished by grinding, and the dash- 
pot is then attached to a special machine and worked for 
several hours before being fitted to the engine. 

There are two governors of the fly-ball type, with 
weighted heads, a cavity in the head containing shot, 
so that the weight can be varied to give any desired speed. 
All the vertical thrust bearings run on hardened steel 
balls. One of these is shown in Fig. 57. The governors 
are driven by Morse silent chains on a 27in. sprocket wheel 
on the main shaft, and-are run at 250 revolutions. 
The general arrangement is shown in Fig. 54. The 
ordinary speed regulation is effected by the larger governor 
by means of rods attached to the “knock-off” lever H— 
Vig. 55. The smaller governor controls an automatic 
emergency stop-valve, placed in the steam pipe imme- 
diately above the main stop valve or regulator—Fig. 54. 
It is a Corliss valve, similar to the cylinder valves, but 
shorter and wider, as shown in Fig. 57. It hasa releasing 
gear of the type already described, but the valve arm A is 
attached to a weight instead of a dashpot. This arm is 
held up by a hook engaging with a lug on the face of the 
arm. When the emergency governor comes into action 
by reason of the engine exceeding its speed limit its rod 
pulls over the arm B of the cam, whose tripping block | 
releases the hook, the valve being then closed instantly by 
the weight. This emergency stop is capable of delicate 
adjustment, and its valve and stem are of bronze, so that 
there is no danger of sticking due to corrosion. It is 
sometimes operated from the main governor by an addi- 
tional attachment. 

The pistons of the Murray Company’s engines usually 
have the face formed by both the body and follower. In| 
the St. Louis engine, however, the entire width of face 
is formed by a junk ring 8in. wide, carried by the body 
and follower. This construction is shown in Fig. 59, The 
junk ring is grooved for the packing ring, and has 
eight bosses, in which are formed recesses for the springs. 
The packing ring is lin. wide, fin. thick; cut into eight 








Fig. S9—PISTON AND CROSSHEAD OF CORLISS ENGINE 


long, with solid ends slotted out for the brasses, which are 
set up by wedges the full width of the brasses. The 
adjustments are effected by bolts passing through the 
wedges, no keys being used. At one end the wedge is on 
the inner side of the pin, and at the other end it is on the 
outer side, so that in taking up wear the distance between 
centres will remain unaltered. The rod is made of 
hammered iron. 








INDIAN RAILWAYS AND THE BRITISH 
MANUFACTURER IN 1903. 


THE honest statistician—and, despite a disrepute 
heightened by political controversy, most statisticians 
endeavour to be fair in their methods of appraisement— | 
will always impress upon the layman that he should | 
never be content with too few facts; that figures of iso- 
lated years mean nothing, and that even single columns | 
quoted without the narration of their proper context are | 
still less valuable. The said statistician, taking up the | 
“ Administration Report on the Railways in India for | 
1903” (Cd. 2225), and laying it down, cannot bestow 
upon it unstinted praise as an all-embracing encyclopedia 
of information. He is rather driven to urge in some | 
cases the purchase of other Blue-books, for from this | 
publication alone the British locomotive builder, rail | 
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The additions to the rolling stock in 1902 and 19038 
were as follows :— 


Passenger 
Engines. Coaches. Wagons. 
1902... 2). A¢ 684 5023 
1903 318 581 4293 


At the close of 1903 the total amount of rolling stock 
classed as “under supply ” amounted to 40 locomotives, 
134 coaching vehicles, and 539 goods vehicles. This, we 


| presume, means rolling stock which may have been 


inspected and is thus en route for India. Of the 
actual outlay anticipated in the 1904-5 financial year 


| provision has been made for the following disburse- 








ments :— 
Rs. 
(a) For open lines, including rolling stock 5,48,67,000 } 
(b) For lines already under construction : 
(1) Begun prior to 1903-4 men 3,51,84,000 
(2) Begun during 1903-4 - ... 1,48,11,000 
(c) For lines to be begun in 1904-5 91,38,000 
(d) For purchase of lines... ... ... 60,00,000 
Total ... 12,00,00,000 


As usual, the needs of open lines and lines already under 


| construction have received first consideration, no less a 
sum than Rs. three crores having been set aside for 
| additional rolling stock. 


The capital expenditure during the last six months has 


maker, or girder maker cannot learn all that he would | been allocated in the following directions :— 


like to know respecting imports into India from other | 
countries which most interest him. Not that the present | 
volume is without value—rather the reverse, for it has | 
much that is of interest, although perhaps the: archeo- | 
logical side‘is too apparent. For-instance, Appendix 36, 
which gives the costs and particulars of the eighty-seven 
railway bridges in India of 1000f. and over, costing not 
less ‘than six lakhs of rupees apiéce, ‘does not contain 


| 
| 


| particulars of any such brjdge opened later than. 1901, | 


because none such have begnerected. The eight foolscap | 
pages given to thjs repetition from last year’s return 
might well have been devoted to a refiirn giving the’ 


Capital Expenditure in Lakhs of Rupees. 
Linesincludedin Private companies 
the ‘‘ Railway or Native States’ 

mme ” lis es which 

for which the State fall outside 
finds or guarantees the ** Raiiway 
the funds. Kite ge ‘ 


dy 3 
Improvements of existigg lines 1-82 23 
Sor, nal RES Sar 26 
New lines in extension‘of, or 

now worked by existinglines 4-75 1-17 
Total capital expenditure... 10-21 1-44 


The working expenses on all the railways for 1902 and 
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1903, taken collectively, are shown in the following 
table :— 
Year, 
1902. 
Working expenses in thousands of Rs. 16,70,49 
Proportion per cent. of working ex- 
penses to grossearnings ... ... 49-21 
Working expenses, excluding steam- 
boat, per mile worked in Rs. 
Working expenses, excluding steam- - A 
boat, per mile in Rs. SO areas 1-79 1-77 
Despite an increase of Rs. 40,60,000 in working ex- 
penses, their preportion to gross earnings fell to 47°52, or 
by 1°72 per cent. as compared with the previous year. 
The expenditure under main heads of account is given 
below :— 


1903. 
17,11,00 


47-52 


6472 6371 


In thousands of Rupees. 


Maintenance of way, works and stations 3,8 
Locomotive expenses... 2.0... 0 - 
Carriage and wagon expenses 
Traitic expenses ae 
(roneral charges : 

Steamboat service ... ... 2.0... 

Special and miscellaneous expenditure ~ 

The more important fluctuations were:—(1) An 
increase under “ Locomotive Expenses,’ occasioned by 
heavier renewals of engines, principally on the North- 
Western State, the Bombay, Baroda and Central India, 
the Burma, the South Indian, and the Bengal-Nagpur 
Railways, and also by the additional train mileage run ; 
(2) an increase under “ Traffic Expenses,’ due: to the 
opening of new railways and to the larger traftic handled : 
and (3) a decrease under“ Carriage and Wagon Expenses,” 
chietly on the North-Western and Oudh and Rohilkhand 
State Railways, where fewer vehicles than usual were 
renewed. 

So much for the comparative statistics, which are of a 
recitative rather than of a prophetic order. This return 
does not tell enough to secure for it a circulation among 
the manufacturing community which feeds India with 
rails and rolling stock. As an investor’s guide, or as a 
capitalist’s hand-book to the subject, we can commend 
Appendix 38, which gives 154 pages to a history and 
description of railways constructed and in progress. 
Nevertheless, the information that the ruling gradient on 
the 5ft. Gin. gauge, Bengal Central Railway, is 1 in 400, 
or that the 31 mile 2ft. gauge, Jorhat State Railway, 
is unballasted, is not an adequate substitute for the infor- 
mation which the locomotive builders and their allied 
firms have a right to ask. True itis that in connection 
with the question of the relaxation of the existing standard 
dimensions for Indian railways, as regards fixed and 
moving dimensions and regulations regarding the strength 
of bridges and the axle loads and weight of rolling stock, 
the Government of India have issued revised rules for the 
design and inspection of railway girder bridges and for the 
corresponding amendments to the standard dimensions, 
and that the Government of India have also received from 
the Secretary of State standard designs by the English 
Engineering Standards Committee for « passenger and a 
goods 5ft. 6in. gauge engine, and standard designs for a 
passenger, a mixed, and a heavy goods metre-gauge 
cagine, and that these are under consideration. How- 
ever, this movement towards standardisation, from which 
so much is hoped, does not tell of this year’s requirements 
in rolling stock or of the source—whether American, 
Belgian, or German—and value of last year’s supply. 
This matter is one which the Indian Railway Conference 
Association will perhaps one day deal with. Pending such 
an eventuality, we can only give to our readers 
such information as can be culled from a variety 
of sources. Of these the most recent publication is 
No. Cd. 1915, which gives the trade returns of British 
India for 1902-3. From this can be deduced the remark- 
ably dominant position which the United Kingdom holds 
among those countries supplying the engineering require- 
ments of India. Out of an import of £1,867,229 worth of 
machinery and mill work, £1,804,229 comes from this 
country. Germany supplies £22,750 worth, and the 
United States £27,094. Turning to the total imports of 
inetals, wrought and unwrought, £3,307,564 out of a total 
value of £5,331,336 comes from the mother country. 
Belgium sends £1,059,055, and Germany £226,071. 
Examining in detail some of the sub-sections, that of 
angle, bolt, and rod iron reveals that out of a total of 
£65,191 the United Kingdom sends £18,164, and Belgium 
£42,360 out of a total of £65,191. Under steel—*: Beams, 
Pillars, Girders, and Bridgework’”—the United Kingdom 
sends £61,117, as against Belgium’s £84,087, out of a total 
of £152,087. 
aggregate £652,933, British imports being £597,232, and 
the aggregate being £1,370,690. 

Railway plant and rolling stock, other than Govern- 
ment stores, are reckoned under the following headings :— 


74,99 80,90 


Carriages, Trucks, and Parts thereof. 
£ 
United Kingdon 258,030 
Australia... 
Belgium Wr: 
Uther countries ... 


269,544 
arts thereoj. 
366,526 


Total a eae en 
Locomotive Engines and Tenders and I 
United Kingdom 


Belgium 


Materials Jor Construction, 
United Kingdom 
Belgium ct 
Australia... ... 
Cther countries... 
446,595 
Sumiarising these last three tables, we find that the 
United Kingdom supplied a value of £1,048,289 out of a 
vross value of £1,074,481, while less than £10,000 was all 
that was expended without the bounds of the Empire. 
The returns concerned with the imports of Government 


Of the total steel imports, Belgian imports }- 





stores show that, while the bulk of the trade is with the 
United Kingdom, a portion of the purchases are from 
other countries which are not separately enumerated :— 
Locomotives, Carriages, Trucks, &e. 
£ 
1,638, 266 


United Kingdom 
76,573 


Other countries Se aeeaye s 
Materials Sor Construction, 
United Kingdom 

Other countries 


772,716 

11,460 
2,499,015 

It is a great pity that the “other countries” are not 
separately distinguished. Among these would probably 
be included not only foreign countries, but our own 
Colonies. It is also a great pity that such returns as 
these we are now quoting do not enter fully into the 
source of this £88,000 of railway material imported as 
“ Government stores.” 

In the locomotive market in the British Possessions 
and Colonies, India generally holds the place of chiefest 
purchaser. Even in 1903, which was not for India a re- 
markably heavy import year, the United Kingdom exported 
£564,124 value of locomotives to British India. The 
total amount exported to British Colonies and Possessions 
was £1,791,512; that is to say, India took 31°5 percent. 
of the exports to our over-sea Possessions. 

Leaving for a moment the literature which is “ pre- 
sented to both Houses of Parliament by command of his 
Majesty,” a perusal of the United States Treasury 
Department's latest report on the “ Foreign Commerce 
and Navigation of the United States" shows no loco- 
motive exports .to India during 1903. The figures for 
some recent years may, however, be recalled :— 

Year. Number, Value in £ sterling. 
RE isd), ave ace aen en 3,850 

BM Rie: feed, Cae 
1899 36 
1900 aren 
1901 8 
1902 ee 
1903... re! rer gee ee 

In 1893, 1894,-1896, and 1897, there were no exports of 
locomotives to the British East Indies from the United 
States. However, the foregoing figures show that in 
India there are eighty-eight American locomotives which 
have cost something over £190,000. The Administration 
Report, which we first considered, says nothing whatever 
concerning these, whether they are more or less economi- 
cal of fuel and oil, or whether their repairs are less or 
more costly than those of the British-built engine. It 
seems that knowledge concerning their good points, if 
they possess such virtues in any marked degree, is destined 
only to percolate to Glasgow and other locomotive 
centres, by way of the specifications for new locomotives. 

Is it, however, fair to the British manufacturer that 
these annual Administrative Reports of the Indian 
Railways, printed and circulated at the expense of the 
Government Stationery-oflfice, should be so incomplete in 
such a variety of particulars? Would it not be better if 
forecasts of requirements for the year 1904-05, or if par- 
ticulars of the cost of the upkeep of the engines which 
have been imported from America between 1898 and 
1902 are contrasted with those of British engines pur- 
chased in the same years, were available? At present, in 
place of this, we have such repeated annual announce- 
ments, as that the Tapti Bridge—near Amroli—on the 
Bombay, Baroda, and Central India Line, which was built 
three years after the Mutiny, and cost Rs. 647 per lineal 
foot. 


. 2,687 
81,790 
63,368 

. 24,740 

. 14,500 
nil 








HORSE-POWER COMPUTATION FOR PETROL 
MOTORS. 
By Capt. C. C. Loncripce, M.I. Mech. E. 
I.—HORSE-POWER FORMULA, 

THE indefinite rating under which petrol motors are 
sold is no doubt responsible for the numerous formule, 
devised for rapid computation of their horse-power. 
Admittedly, such formule cannot be more than approxi- 
mate in application ; but the point is, which, if any, are 
sufficiently accurate to be of practical value. Without 
special selection, the following motors are taken, and to 
test the question, various formul are stated and applied: 


Revs. 
per 
min, 


Number 
of 
cylinders. 
Bore. Stroke. 
din. x 4in, 


Piston 


Dimensions, 
speed, 


Make. 
74,H.P. Wolseley... ... 2 
800 
800 


din, x 5in, 


25 H.P. Maudslay_... 3 
18 H.P. 


The examples instanced are :— 

(a) An American formula, devised, it is believed, by 
Mr. E. M. Roberts, the Elmore Manufacturing Company, 
Clyde, 0.:— 


aE pot 4 4in. x 4-5in. 


D? x sd xR x N. 


H.P, = G 
(b) A second American formula, deduced by Mr. 
Duryea, the Duryea Company, Limited, from comparisons 
of 73 American and 22 foreign car motors :— 


fern = XN. 

As standard piston speed for the formula, 750ft. per 
iinute.is taken. 

(ce) A third American formula, given by Mr. A. L. 
Clough, based on American practice, in the case of 22 
horizontal motors of various makes :— 

HP. = D? x L x *7854 


——— x N. 
In the above formula— 
I) = piston diameter in inches, 


L, = Jength of stroke in inches, 





R 
N 
Cc — 


revolutions per minute, 
number of cylinders, 
aconstant; 18,000 for Otto cycle, and 13,500 for 
two-cycle motors 
(d) A French formula, by M. Hospitalier : 
HP. = ~X!x Ky, wy, 
1000 x 75 
= radius of bore in centimetres, 
= length of stroke in centimetres, 
= number of revolutions per minute, 
number of cylinders, 
5 = 75 kilogrammes. 
(e) An English formula, suggested by Mr. Nesbitt, and 
adopted by the Marine Motor Association :- 
we. xs 
Where A = area of bore in square inches, 
S = length of stroke in fraction of a foot, 
R = revolutions per minute. 
C a constant; 1000 for Otto cycle and 600 fer 
two-cycle motors, 
N = number of cylinders. 
Applying these formule, and summarising results in 
tabular form, the computed horse-power of the various 
motors are: 


Where 


2 
l 
R 


As 
rated 


As computed by formula, 


Motor. | Hospi- 
talier. 


: | | 
m. & Roberts.| Duryea, | Clough. | Neshitt, 


| | 


10-66 5-24 | 


2-cylinder af. 
Wolseley .. 74 5-33 

3-cylinder 
Maudslay . 

i-cylinder 
Star... ...; 18 


} 6°22 
| | 
25 16-66 | 24-99 14-72] 16-38] 19.65 


a 


12-8 | 21-32! 11-28] 12-54] 15-00 

It can scarcely be said that the results, as a whole, 
come within the limits of practical approximation. 1s 
this due to the formule or to incorrect rating? An 
answer is supplied by applying the formale to a motor, 
of which the correct rating is known to the writer, 
namely, the four-cylinder 4°13in. diameter by 5:1lin. 
stroke Daimler, giving 22 horse-power at 750 revolutions 
per minute. Calculated by the above formule, the horse- 
power would be :— 


As 


oe, | 


As computed by formula. 





Roberts. Duryea. Clough. | — 


y leshi 
maker Nesbitt. 


cylinder HP. 


Daimler... 22 16-86 


14-16 | 


The only formula giving, in individual cases, approxi- 
mately correct results is the Duryea. But, if applied in 
general, the results bear out the conclusion that, with 
petrol motors, horse-power computation by formule is 
entirely fallacious. 

It may be asked, why cannot steam engine formula be 
applied? No doubt they could, but for one unknown 
quantity—the mean effective pressure. In the case 
of the steam engine, this is determined by the cylin 
der pressure; but in the internal combustion motor, 
it is governed by the design of the engine itself. 
In the latter, the mean pressure depends on many 
factors—compression, ignition, temperature of cylinder 
walls, valves, speed, back pressure, &c.; and petrol motor 
designing is not yet sufficiently standardised to furnish a 
mean pressure figure applicable to all motors. Probab] 
from 831b. to 85 lb. per square inch represents a figure 
common to a large number of petrol motors, and if any 
formula is employed, closer results would, in general, be 
obtained by the use of an equation embodying this figure. 
Taking, for instance, 85 lb. as mean pressure, and utilising 
the formula :— 


ABS 
ngs 33,000 v7 
Where A = piston area in square inches, 
S$ = stroke in fractions of a foot, 
I’ = mean pressure in pounds per square inch, 
Kh revolutions per minute, 
N = number of cylinders, 
the horse-power of the above motors work out as : 
74 horse-power Wolseley 8°07 
25 horse-power Maudslay 25°20 
18 horse-power Star 19°30 
IL.—PISTON DISPLACEMENT, 

This also is frequently used as criterion for rapid val 

culation of motor horse-power, and various figures are 
iven :— 

: (a) Mr. Duryea allows 15} cubic inches piston dis- 

placement for every rated horse-power in the average 

American motor, and 12} cubic inches per horse-power in 

European motors. 

(b) Mr. Clough, taking the piston displacement and 
rated horse-power of the horizontal motors of twenty-two 
American cars, finds that the average manufacturer gives 
19°13 cubic inches displacement per horse-power. 

(c) The Motor Car Journal (July 25th, 1903) publishes, 
as average, taken from twenty-two motors, a displacement 
of 178 litres (10,481°2 cubic inches) per minute per horse- 
power. 

(d) Mr. C. W. S. Crawley, in a paper, “ The Limitation 
of Cylinder Capacity,” read before the Automobile Club, 
November 12th, 1903, states that an average taken from 
all the cara entered in the 1903 Reliability Trials, was 
10 cubic inches per horse-power. 

(e) The writer, dealing with the same motors, but 
classifying them according to the number of cylinders, 
found that there is, on the whole, a gradual increase in 
the piston displacement required, as cylinders are multi- 
plied. Taking the total displacements of the one, two, 
three, four, and six-cylinder motor entered, and dividing by 
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—— 
their respective total rated horse-power, the results were 
as follows :— 

Mean displacement 


Number of cylinders. per B.H.P., 
cubic inches, 
One-cylinder motors ,,, .. 8-65 
‘'wo-cylinder motors ... 12-08 
‘Three-cylinder motors 11-25 
our-cylinder motors ... 12-75 
six-cylinder motors i 13-80 


Summarising the horse-power calculated by piston 
displacements, we have :— 


Calculated from piston displace- 





| ment by 

ag isiee Maker's | 
Motor, rating. | Motor _— 
| Duryea.| Cur (Crawley. Ji4 ~ 
° | Journal, — 

uP, | 
»cylinder Wolseley. 74 | 8-02 7-16 10-04 8-30 
3 cylinder Maudslay 2 23°55 | 22-47 | 20-43 26-16 
18 18-08 | 17-24 | 22-60 17-72 


{ cylinder Star 


These figures are, perhaps, slightly more satisfactory 


of petrol motors, published a chart, from which, given the 
bore, stroke and speed, the indicated horse-power could be 
read off, and the brake horse-power calculated as three- 
fourths of the indicated. But the readings are far from 
accurate. If more data as to mean pressure were avail- 
able, and if less variations in design prevailed, a useful 
chart could be readily constructed. In the meantime, it 
would be more satisfactory to the public, and more 
beneficial to the trade, if. makers gave not only the 
accurate rating, but the number of revolutions at which 
that horse-power was developed, and also the fuel 
consumption. 








HOT SPRINGS AND THE SIMPLON TUNNEL. 
Il. 

ContinuinG the inspection by passing from tunnel 
No. 2 through the short air passage, 12 m. long, at | 
kilom. 10°104, the main heading No. 1 is reached, 25m. | 
in advance of the iron gates, which latter are boarded up | 
as in No, 2 tunnel. By returning backwards a short | 
distance, up a steep incline, the system of advancing the | 
heading of No. 1 by means of countergrading becomes | 
visible, as does also the process of enlarging from the top 
drift2?downwards, and shown by lig. 1 in the cross section 














employed, working from 6 a.m. to 10 p.m. All trucks 
from the headings had to pass into No. 1 tunnel by the 
cross passage at kilom. 9-680, the only other connection 
by rail with the line in No. 2 being at kilom. 8-825, which 
is the northern branch to the cut-out in the middle of 
the tunnel. On the Italian side there are now about 
six connecting lines between the two tunnels. The trains 
are hauled by steam locomotives up to a station located 
between kiloms. 8°900 and 9°300. At kilom. 9°320 is 
stationed the portable steam boiler for the compressed-air 
locomotives, and the valves for taking in the air are situated 
at kilom. 8-830 in tunnel No. 1, and at kilom. 9°640in tunnel 
No. 2. The total length of compressed air-pipe now laid 
is 10,417 m., of which 7170 m. are of 50 mm. diameter, and 
3247 of 30 mm., the pressure at the reservoirs is 1176 ]b., 
and in the tunnel 1030 lb. per square inch. From the 
points named the air locomotives ran right up to the 
advance headings without the intervention—for shunting 
purposes—of any other form of traction. Horses had to 
be abandoned about two years ago, the over-heated 
atmosphere rendering their employment impossible. 
Notwithstanding the very small space occupied by thesc 
compressed-air locomotives, they permit of very little room 
on either side in the narrow tunnel headings after allow- 
ance is made for the usual appliances, which have to be 
stored temporarily against each wall; but as the work 
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than those obtained from such horse-power formule as 
omit the mean pressure; but they are clearly of little 
practical value. The reason is obvious. Different motors, 
even of the same bore and stroke, vary in compression. 
cooling surfaces, valve resistance, suction temperature, 
quality of the mixture, correctness of timing, silencer 
back pressure, workmanship, &c. &c.—more than all, in 
speed, a factor vitally affecting the displacement per 
horse-power. Assuming equally favourable conditions of 
design, the value of the cubic inch displacement in the 
high-speed motor will evidently be proportionately greater 
than in the low-speed engine; and if accurate computa- 
tion is to be made on piston displacement, it must, for 
one thing, be based on averages taken from motors of 
equa] speed. 

From a comparison of rather over 100 British motors, 
classified according to the number of revolutions per 
minute, the average piston displacement per B.H.P. is :— 

With motors of 750-800 revs. per min. 

; 900-1000 
1100-1200 
1400-1600 ‘5 

Using such averages as constants, an empirical horse- 

power formula of simple form could be constructed :— 


H.P. = =x 5 yN, 


Where A = piston area in square inches, 

S = piston stroke in inches, 

C = the average piston displacement for a motor 
of the given number of revolutions per 
minute, 

N = number of cylinders. 

Applied to the motors already mentioned, the formula 
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12-5 cubic inches. 
11-0 
9.4 
6-7 
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Rated by maker. 


Computed by formula, 
74 H.P. Wolseley 


8-36 H.P. 


25 HP. Maudslay 23-55 H.P, 
18 H.P. Star... 18-08 H.P. 
22 H.P. Daimler... 21-60 H.P. 


Even here the results do not very closely agree with 
the makers’ ratings; but possibly nearer agreement could 
be obtained if the constants were averaged from a larger 
number of motors. It should be noted that the above 
average piston displacements do not apply to French 
motors, as sold in England. Either such motors require 
larger displacements per horse-power, or the rating, at 
which they are sold, is considerably under their real 
power. 

Il].—HORSE-POWER CHARTS. 
_For the same reasons that neither formule nor piston 
displacements furnish reliable methods of reckoning | 
petrol motor horse power, it follows that diagrammatic 
charts cannot, as yet, be constructed to give accurate 
readings, The Horseless Age of June 11th, 1902, assuming 
701b. mean effective pressure as common to the majority | 
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' essential in such a main heading as the tunnel No. 1, Fig. 1, 
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1—HEADINGS IN THE SiIMPLON TUNNEL—PLAN AND SECTI 
A, B, C, and D, representing part of the longitudinal 
| triangle E, F, G. In working by countergrades in No. 1 
| tunnel, there was always a chance that before the heading 
| had arrived at the highest point the intlows of hot water 
| might have been definitely outpassed, and that before the 
| subsequent fall had to be made to the level of tunnel 
| No.2; while, on the contrary, had the heading been 
driven continuously on a falling gradient of 7 in 1000, the ' 
great length of drainage plant then necessary, and 
|occupying the principal space in the advance drift, 
| would have sericusly impeded progress. The portable 
| pumping plant which was employed, and the means for 
handling it upon the steep return grade of 25 in 1000, 
have been illustrated on page 245, September 9th. The 
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same portable plant would have served again for the 
second return grade at the end of the subsequent rise of 
1 in 1000—beyond the iron gate—had it been necessary ; 
but at that feeble rate of inclination the end of the counter 
grade was but little more than half completed when the 
work ended. As all the cross passages had a fall towards | 
the tunnel No. 2 during construction, they aided in the 
natural drainage of the main heading, without it being 
necessary to encumber the latter with a great installation 
of conduits similar to those laid in the auxiliary gallery. 
It will be remembered that the greatest freedom is 


where, during full work at the advance section, as many 


| as 400 spoil trucks had to be removed from the tunnel 


daily, this amount only descending to 194—or eleven 
trains—daily after the advance work was stopped, and | 
since which time there were only two shifts of men’ 
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was planned the service of these little machines has proved 
highly satisfactory. The average sectional area of the 
advance heading is 6°1 square metres—roughly 3 m. wide 
by 2 m. high. 

The heat of the tunnel has also compelled the adoption 
of different methods of advance from those originally 
employed, and which we have already described in the 
account of the Italian side. The plan now followed avoids 
overhead drifts, and enlarges the primitive section direct 
without recourse to shafts for the starting of fresh head- 
ings above the main gallery. The disadvantage ex- 
perienced by the former method was that, with the great 
heat of the rock, the upper drifts ventilated solely by the 
shaft from the main headings, and having no through 
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current—since no auxiliary ventilation was employed— 


| the aération was seriously deficient and the progress slow. 


It also happened that certain forward sections were 


| occasionally finished before others, and the unfinished 


rearward section prevented the free circulation of air to or 
from the heading—this being the most serious in the man 
tunnel, where the gases would be compressed by the 
obstruction. 

Now, the enlargement pioceeds simultaneously ail 
along one section, which takes the form of acone between 
the normal section and the heading section, the conse- 
quent result being greater facility of flow for the air. 
The crown has to be removed entirely by hand labour, 
and in very hard rock it appears difficult to strike a 
powerful upward blow witha heavy hamn-er. For any- 
one unacquainted with the traffic requirements in the 
tunnel, the use of compressed-air drills would appear very 
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desirable for this kind of overhead work. But instead of 
being slower, the system now employed is found to enable 
the work to proceed faster than with ill-ventilated upper 
galleries, even though these had a number of different 
points of attack. 

Beyond the safety gates in the portion of the heading 
now submerged, the water flowing back down the 
gradients of 7 in 1000, and 25 in 1000—as also from the 
advance heading of No. 1 on the grade of 1 per 1000—was 
drained into passage No. 52, where a lined channel, 
varying in depth from 1m. to 83 cm. at its 
shallowest portion, served as a well or reservoir for the 
pumps in connection with portable pipe Jines, which 
passed down the middle of No. 2 tunnel until the gateways 
were built, and the permanent pipe lines then laid along 
the sides of the heading, as shown by the plan and cross 
sections in Fig. 2. 

The two pumps at first employed had, as stated on 
page 179, a capacity of 90 litres per second; but as these 
became insufficient to deal with the unexpected volume 
of water encountered, they were eventually replaced by 
the new pumps of 160 litres per second capacity. 

The extent of the tissures throughout the rock of the 
forward heading of No. 1 tunnel between kiloms. 10°177 
and 10°378—where the work stopped—and also the 
solubility in water of the micaceous and siliceous grey 
and crystallised limestones, which were exclusively 
encountered between those points, were the cause of 
numerous infiltrations in over a dozen places, varying in 
volume from half a gallon to about 400 gallons per 
minute, with temperatures of 106 deg. Fah., and ranging 
in hardness from 88 deg. to 142 deg., French standard. 
These springs are charged with gypsum, but appear to 
have no connection with others previously encountered 
between kiloms. 9°948 and 10°053, and which have 
undergone a marked change in temperature and in 
hardness, having fallen in temperature about 50 deg. Fah. 
and diminished in hardness from 161 deg. and 166 deg. to 
74 deg. and 60 deg. At present nothing more is known 
as to the actual volume of individual springs beyond the 
gates, but with certain of these in advance of the barriers 
there has been noted a considerable lessening in the 
volumes of their intiow. ; 

At kilom. 10°200 the temperature at first taken was 
113 deg. F'ah., and fell to 104 deg. Fah. fourteen days later. 
Up to kilom. 10°290 the lay of the stratifications is fairly 
regular, and dips N. to W. from 15 deg. to 20deg. Beyond 
that point the strata is broken and crooked, and filled 
with secretions of calcite. The fissures occur ina W. to 
E. direction, transversely to the seams, and correspond 
with the infiltrations noted. 








BRIDGE OF ARMOURED 
CONCRETE. 


At Soissons, a town in the department of Aisne, a skew 
bridge of steel and concrete has been recently erected over 
the river Aisne, which forms a remarkable and noteworthy 
example of that especial type of construction. It is probably, 
with respect to the obliquity of the spans and the flatness of 
the arches, the most important structure of its class at 
present existing either in Europe or America. It is a 
compound bridge—that is, it carries an ordinary roadway, a 
couple of footpaths, and a single-track local line from 
Soissons to the neighbouring town of Rethel. Both road 
and railway are in the same cross section, so that all double 
platforms at different levels are avoided. The new design 
oceupies the site of an old iron toll bridge purchased and 
demolished by the municipality. 

We are indebted to La Genie Civil for the following 
description. 

A full elevation of the up-stream face of the structure is 
given in Fig. 1, and the angle which is formed by the 
general direction of the river current, and the longitudinal 
axis of the bridge is 60 degrees. The total length on the 
skew between the abutment walls is 251ft., and the width 
between parapets in the clear 46ft. Of the three skew spans, 
the central is slightly larger than each of the other two, 
which are equal. Their respective lengths are 81ft. for the 
central, and 80ft. for the side arches, with intermediate piers 
5ft. thick at the springings. Each span consists of seven 
parallel arches or ribs, with a rise of one-tenth of the former 
measurement, and supporting at their intrados a horizontal 
ribbed hoarding, to be further described. There are no 
spandrels, strictly speaking, and the loading is transferred 
directly to the arched ribs. In the elevation the water-line 
corresponds with the ordinary mean level of the river, and 
the upper and lower hard lines represent high and low water 
respectively. There is a towing-path along the face of each 
of the abutments. 

It will be seen from Fig. 2, which is a half plan with the 
intradosal rough walling removed, that the distance 
between the seven separate arches or ribs varies, and depends 
upon the manner in which the ordinary roadway and the 
railway track are relatively located. The ribs may be divided 
into the following groups:—Two face ribs A A, two under 
the roadway B B, one central C, corresponding nearly with 
the longitudinal axis of the bridge, and a couple D D, 
one beneath each rail. Reckoning the distances between the 
centres of the compound ribs, they measure between A and 
B 4ft. 5in., between Band B, and also between B and C, 10ft. 
each. Upon the other side of the axis, the distance from C 
to D is 11ft., from D to D 4ft. 3in., and from D to A 5ft. 3in. 
Adding the following items together, they will be found to 
agree with the total width of 46ft., already stated as the 
distance between parapets. Railway, 16ft. 2in.; roadway, 
19ft. 9in., and footways, 10ft. lin. Each abutment—Fig. 2— 
consists of a rhomboidal-shaped caisson, strengthened in a 
direction parallel to the longitudinal axis of the bridge by 
the prolongations of the arches. It is further reinforced in 
a direction parallel to the stream by intermediate partitions. 
A vertical section on the skew of the left abutment is given 
in Fig. 3, taken through the line CD in Fig. 4, which is a 
longitudinal section through A B in the former figure. The 
vertical walls of the caisson are 5in. and 6in. in thickness, 
the sole 10in., and the intermediate partitions Gin. A bed of 
cement concrete and slag, 3ft. 3in. deep, which rests upon a 
substratum of sand and pebbles, serves as a foundation for 
the caisson. Twenty ferro-concrete piles, 10jn. by 10in., are 
driven into the ground upon the site of the abutment, as an 
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additional precaution to render the soil the better con- 
solidated. In Figs. 5 and 6 the cross-sections at the crown 
and the springings of the arches are represented, together 
with the longitudinal stringer F, also seen in Fig. 2. 

It has been already stated that the longitudinal partitions 


of the abutments—Fig. 2—are the prolongations of the ribs | 


in the form of counterforts. These vary in thickness from 
8in, to-10in., and are reinforced at their periphery by a 
metallic framework, which is an extension of part of the 
upper armatures of the arches. The bars constituting this 
framework are carried vertically downwards into the cement 
and slag foundation at the ends of the counterforts. Small 
iron rods strengthen the other vertical cells or compartments. 
A longitudinal section of the concrete platform under the 
railway is shown in Fig. 7, and Fig. 8 is a cross-section of 
one of the ribs and part of a flooring panel. It should be 
noticed that there are four series of reinforcing rods in the 
rib, as this combination will be again referred to. The 
foundation bed or sole-piece, 10in. thick, is armoured in a 
manner similar to that of the other partitions, and is, in 
addition, further strengthened at its union with each of the 
counterforts by a series of horizontal bars of different lengths, 


so arranged as to concentrate the maximum section of metal | 


at about a third of the base. Analogous disposition of the 
same material occurs at the lower part of the concrete 
foundation, and a certain number of isolated vertical 
members complete the bonding-in of the foundation with 
the upper part of the abutment. At the same time they are 
not uniformly distributed in the surface of the abutment, 
but attached to the counterforts themselves. Moreover, the 
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consolidate the whole combined mass. All the main and 
sheeting piles penetrate from 6ft. to 10ft. in the sand and 
gravel forming the bed of the river. Both the main and 
sheeting piles, 300 in number, were manufactured in hori- 
zontal moulds, and united laterally by tongue and groove 
joint, as in the section Fig. 12. Each pile was furnished 
with a wrought iron shoe, to which small claws were attached 
for the purpose of ensuring close contact with the iron bars 
during the concreting operations. During the building 
of the bridge it was subsequently found that the method 
adopted for getting into place the concrete piles rendered 
these shoes, which were of an expensive description, super- 
fluous. Tney were consequently dispensed with in the con- 
struction of the new quay wall for the port of Soissons. 

| The manner in which the reinforcement of the whole 
structure is carried out will be at once apparent from an 
inspection of Figs. 13 and 14, which are respectively a 
longitudinal section of the left shore span along the axis of 
the roadway, and a cross-section at the crown of the arch 
through the line GH. Seen in elevation parallel to the face 
of the bridge, all the ribs are identical, as is also apparent 
in Figs. 5 and 6, previously described. Their intrados follow 
the are of a circle, varying from 80ft. to 81ft. in span, with 
a rise of one-tenth of these dimensions. Their extrados 
conform to the lines of the upper platform, and the depth of 
the arches varies from lft. at the crown to 8ft. 3in. at the 
abutments, and to 9ft. over the piers. According to the 
position of the rib, so does the section change. Thus the 
thickness of the face ribs, which have comparatively but a 
small loading to support, is but 10in., but the five others, for 
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CONCRETE BRIDGE AT SOISSONS 


spaces between the compartments are filled, not with slag 
concrete, as in the case of the piers, but with good, hard, 
dry materials. 

_ A longitudinal section of a pier is given in Fig. 9, pro- 
jected upon a plan normal to the axis of the bridge, and a 
cross-section in Fig. 10, through the line AB in the former 
section. In the caisson constituting the pier proper, the 
sides are 8in. and the bottom 10in. in thickness—Fig. 10, It 
is reinforced, as already mentioned, opposite each rib, by a 
counterfort of the same thickness, extending the whole depth 
of the cells, and the spaces between the counterforts are 
filled with cement and slag concrete. Each pier rests upon a 
foundation of the same description, enclosed within a dam 
of armoured concrete, consisting of main and sheeting piles. 
Independently of the small round bars in the sides and bed 
of the dam, it is also provided with twenty-four vertical bars 
opposite the springings of the ribs, and embedded in the 
concrete foundation. Their lengths vary so that the total 
section of metal should diminish from the lower ends 
upwards. The bonding-in of the foundation and the pier is 
made in the same manner, by the employment of short 
isolated bars, as in the abutments. 
of main and sheeting piles, ready for driving, and a 
horizontal section of the same, are shown in Figs. 11 and 12. 
Each main pile is 12in. by 12in. and 18ft. in length, and 
the intermediate sheeting piles, which are in pairs, measure 
14in, by 6in. by 16ft. 6in. in length, and in each enclosed 
space there are 46 of the former and 84 of the latter. Four 
round bars, lin. in diameter, strengthen the main concrete 
piles, and six bars gin. are embedded, partly in the caisson 
and partly in the foundation upon which it rests, so as to 


An elevation of a panel | 


19ft. upon each side of the crown, are a foot in thickness, 
and increase towards their bearings to a maximum of 2ft., 
where they form a very solid bond with the rest of the 
structure. The metallic skeleton or frame of a rib consists 
of four series of round bars, placed one over the other at 
different distances—Fig. 8—and a double system of stirrups, 
Figs. 13 and 14. Each series of bars is composed of two or 
three in number, accordingly as the arches are face or 
intermediate ribs. 

The upper series is placed in the concrete hoarding forming 
the floor of the bridge, and the lower follows the surface of 
the intrados at a distance of 12in. to 16in. from it. One of 
the other two, in the shape of a flattened catenarian curve, 
runs into the upper layer at the supports, and closely 
approaches the lower series at the crown. The remaining 
one occupies a position between the last mentioned and that 
belonging to the intradosal surface—Figs. 13 and 14. 

A cross-section of a rib—Fig. 8—contains, from one end to 
the other, from eight to twelve bars, eight for the face ribs 
Zin. in diameter, and twelve for the intermediate, 1jin. in 
diameter for the rib under the centre of the roadway, and 
lhin. for the others. One of the rows of stirrups, which is 
| fixed normal te the curve of the intrados, is attached 
to the lower series of bars, and the other placed vertically 
|to the upper. Referring to Fig. 18, it will be noticed 
| that each of the armoured series of the ribs is continuous 
| from span to span throughout the entire bridge, and 

passes through the reinforced partitions of the mers described 
above. In this manner the three spans of the bridge are 
endowed with a solidity similar to that pertaining to the 
continuous girder principle, and are, in addition, immovably 
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incorporated with their terminal supports, by the prolonga- 
tion of a part of the two upper layers of bars, in the 
counterforts of the abutments. 

Below the central hand-rail, separating the railway track 
from the roadway, in the cross-section Fig. 14, is fixed the 
longitudinal stringer F, 14in. deep by Sin. in thickness. 
One of its duties is to strengthen the concrete flooring, 
varying from 4in. to 64in. thick. Transversely, the flooring 
is reinforced by beams lft. by 8in., as in Fig. 7. These 
beams are spaced 11ft. 6in. under the roadway and the up- 
stream footpath, and 5ft. Sin. beneath the railway and the 
other footway. The duplication of the cross beams under- 
neath the rail track was a precaution taken to prevent any 
serious damage to the flooring in the event of a derailment 
occurring. It has been stated that the upper system of the 
rods of the ribs are practically located in the flooring itself, 
and it therefore follows from this disposition that the two 
are rigidly incorporated. The flooring acts not merely in its 
own capacity as the receiver and transmitter of the loading, 
but, in addition, as wind-bracing, to prevent any lateral 
deformation of the ribs. It also serves to distribute the 
loading more uniformly over the whole structure, and to 
relieve the pressure upon the ribs when most heavily weighted, 
by transferring a portion of the lead to the others on each 
side of them. The method employed to sink the foundation 
piles of the abutments, and those enclosing the site of the 
piers, was that of the injection of compressed water. A 
timber framework, placed over the site of each pier, acted as 
a guide to the sinking of the panels of main and sheet piles. 
A small direct-acting pump, fed from the bank with steam at 
a pressure from 11 1b. to 13 lb., supplied the power required. 
An india-rubber tube, attached to the pump and furnished 
with an iron mouthpiece at its lower extremity, was suffi- 
ciently long to reach below the shoes of the piles to be got 
down. The compressed water furnished by the pump stirred 
up the sand and gravel into a state of suspension around the 
piles. Sometimes their own weight was not sufficient to 
cause them to sink to the proper level, but a few blows on 
the head overcame both their inertia and the friction of the 
concrete against the guides. 

In the concreting of the abutments and piers ordinary 
methods were used, which call for no particular comment. 
It is worth noticing—Fig. 13—how the vertical bars in the 
pier are buried in the upper layers of the concrete of the 
foundation. : 

In the central and right shore span, the centering consisted 
of seven frames, unequally spaced, so as to correspond as 
nearly as possible with the seven arches to be supported. 
Each centre rested upon seven uprights, placed 13ft. apart, 
and was in the form of an ordinary bowstring truss. It was 
imperative, in the case of the left-side span, to maintain the 
navigation open and unimpeded during the building of the 
bridge, notwithstanding the extreme flatness of the arch and 
the correspondingly pinched headway. A design was adopted 

shown in cross-section in Fig. 15—which presents some 
features of originality. The whole centering of this span was 
composed of four similar principals, two of which were 
erected outside the plane of the face ribs, and the other two 
in the spaces between the ribs, and so arranged that the 
total length of 49ft. was divided into three parts. Rafters, 
kingposts, and other members of the intermediate principals 
were so disposed as to avoid the cross beams and bear only 
upon the upper flooring, a disposition impracticable for an arch 
of masonry. In each span close planking was laid over the 
whole width of the arches, upon which was nailed canvas 
sheeting for the purpose of covering the joints and imparting 
i satisfactory appearance to the intradosal surface or ceiling 
of the soffit. The centers were not provided with sand boxes 
to rest on, and the amount of deflection under the loading 
was practically equal to zero. 

It will be seen, on reference to the elevation in Fig. 1, that 
the bridge has all the aspect of being built of stone. This 
resemblance to coursed ashlar work has been effected by the 
aid of thin slabs or plates of concrete fixed on the surface 
and incorporated with the body of the work. Each plate— 
Figs. 16 and 17—has a thickness of a couple of inches, and 
was covered with a thin layer of mortar, composed of two 
parts by volume of cement and one part of screened sand. 
A light reinforcement of rods and stirrups jin. in diameter, 
was given to the slabs, which, when dry, were maintained in 
place by temporary woodwork until thoroughly well set. 
In spite of their small thickness and slender strengthening, 
the use of these slabs have been attended with excellent 
results. They can be readily dressed and polished, so as to 
impart a far more finished appearance than can be obtained 
by any of the usual methods of coating or paying over the 
surface of the concrete. 

In the cross section—Fig. 14—the roadway, 30ft. in width, 
is carried upon the three ribs B B, and that at the centre C. 
It is paved with pine setts 6in. by 5in., flushed up with a 
layer of cement #in. thick, and flanked by two footpaths 
with asphalted surfaces lin. in depth. The railway on the 
extreme right of the section, separated from the roadway by 
the handrail R, is worked by electricity. The water main is 
laid in the concrete near the railing, and the gas main close 
to the parapet. A half plan of a pier—Fig. 18—shows the 
main and sheeting concrete piles constituting the caisson 
enclosing the foundations and the reinforcing bars. The 
general work of concreting was effected, after the round bars 
and stizrups had been got into place, by.the deposition of 
successive thicknesses corresponding to the joints into which 
the facing plates were divided. Towards the crown of the 
arches the concreting was attended with some difficulty 
owing to the number and density of the metallic members. 
In the neighbourhood of the haunchings the increased height 
and the length of the two systems of stirrups created also 
some little trouble. The chief strengthening members are of 
round steel, supplied in lengths varying from 20ft. to 60ft. 
A total length of 90ft. was obtained by using spiral splices, 
so that the bar could be conveyed to its site and fixed in 
position at one and the same operation. According to the 
practice followed in structures belonging to the Hennebique 
system, the ends of all round bars used in the work are 
forged out flat or fish-tailed, and those of the stirrups 
slightly bent. From every point of view the adoption of this 
precaution appears to be especially worthy of recommenda- 
tion, as stated by M. Riboud, in our contemporary Le 
Genie Civil. It should also be mentioned that the bars 
and stirrups have been embedded in the concrete after a 
sojourn of several weeks, and even of several months, on the 
ground without any attempt being made to remove the 
coating of oxide formed on the surface of the metal. 
Experience has shown that any preliminary cleaning is 
simply a work of supererogation. 

Strictly speaking, there was no striking of the centres, 
the temporary timber work being removed bit by bit, an 
operation lasting several weeks. It was necessary in the first 





place to clear the left side span, both for the purpose of 
making good the damage done to certain parts of the flooring 
by the intermediate center principals, and of taking down 
the obstruction the rafters presented to the boat traffic when 
the water was unusually high. The ribs remained supported 
by the centering for periods varying from one to three 
months. Check levels taken on the plinths to ascertain the 
amount of the deflections recorded, were so small that they 
were treated as negligeable quantities. 

Having described the successive practical steps to ‘be 
followed in the building of an armoured concrete bridge, a 
reference may be made to the calculations and working 
stresses to which the different materials have been subjected, 
Taking the unit at one square inch, the limits are for 
concrete in compression 354 lb., for steel in both com- 
pression and tension 7°3 tons, for steel in shear 5°5, and for 
wrought iron in tension in the stirrups 4°7 tons. The 
concrete is not supposed to be exposed to stresses of a 
tensile character. All the ribs are treated as true arches, 
exercising a horizontal thrust on their supports, and not 
considered in the light of girders with a varying depth. The 
strength of the abutments has been adapted to take the 
thrust which they received from the adjacent span under a 
full loading, so that the pressure on the foundation should 
not exceed 24 tons to the square foot. Each pier has been 
regarded as encastrée at its lower extremity, and subject at 
the upper to a normal force equal to the difference of the 
thrusts exerted by the contiguous spans when one carries a 
rolling load and the other does not. It should be mentioned 
that the stability of the abutments is further secured by 
the weight of the dry filling rammed into the hollow 
partitions of the reinforced concrete caissons. 

Three kinds of cement were employed in different parts of 
the work, including that from Boulogne for the general mass 
of concrete, slag cement from Vitry-le-Francais for the 
foundations and hearting of the piers, and Teil cement in the 
mouldings and decorations executed in a whiter tint. 
Throughout the body of the work the sand and gravel were 
of a calcareous character, but occasionally, as in the kerbs 
of the footpaths, gravel of a silicious composition, from 
Choisy-le-Roi, was substituted. The unit stresses and the 
working limits of the iron and steel reinforcements were as 
follows :—For steel, the practical limit of elasticity, 15 to 
20 tons per square inch; the maximum load previously to 
rupture, 23 to 31 tons; and the elongation before the same 
point is reached, from 9 to 20 per cent. in a specimen length 
of 8in. For iron in the stirrups, maximum load, 23 to 
24°5 tons, and percentage of elongation the same as for 
steel. 

The design of this rather remarkable structure was prepared 
by M. Hennebique, and the execution of the work was 
entrusted to M. Frappier. In the whole bridge the total 
volume of armoured and of ordinary concrete amounted to 
2380 cubic yards, which is at the rate of £3 per cubic 
yard for that particular description of work, fixed and 
built complete. There were 133 tons of the metallic 
element, including 4 tons in the shoes for the piles. The 
costs—deducting £280 for the roadway, laid down by the 
local authority, and some minor items—did not exceed £7900, 
which is a moderate sum enough. It is estimated that a 
similar bridge of masonry could not have been built under 
£9720, and that one of steel would have cost £9320. Both of 
these estimates leave a considerable balance to the good in 
favour of the armoured concrete example. 








A NEW SEWAGE PURIFICATION PROCESS. 


THE treatment of sewage by the addition of a solution pre- 
pared by electrolytically acting on salt water or brine is again 
receiving attention. The old Hermite process will doubtless 
be remembered by many of our readers. Perhaps the best 
known installation laid down on this system in this country 
was that at Netley Hospital. Here the electrodes consisted 
largely of platinum, and were of a very costly nature ; indeed, 
it was largely the cost of the apparatus which prevented the 
process from coming into more general use, for certainly at 
Netley the results obtained as compared with what had pre- 
viously existed were wonderful. There was, however, that in 
the system which probably also acted against it, and that was 
that the liquid produced was not stable. It would keep its 
power for a certain period, and would then gradually lose it. 
Sewage treated with it, though putrefaction was arrested as 
soon as the addition had been made, eventually again showed 
signs of fermentation. The work done was not of a permanent 
character. This, at any rate, was so with the effluent 
from Netley Hospital, whatever may be now the case in con- 
sequence of any improvements which may have been made in 
the Hermite process. 

Latterly, however, new methods have been devised for 
dealing with the saline solution, so that a much more stable 
liquid is produced, though, apparently one which at the same 
time can give up oxygen to bodies or liquids with which it is 
brought into contact. Within the last few days a demon- 
stration of a method of sewage disposal in which a feature is 
the use of a liquid of this character has been made at Guild- 
ford under the direction of Dr. Rideal. This gentleman 
made a series of experiments both in his own laboratory and 
in tanks which have recently been constructed at Guildford 
by the directors of Oxychlorides, Limited. There are three 
tanks, and their total capacity is 4000 gallons, each being 50ft. 
long by 2ft. Gin. wide. These three tanks are arranged to 
deliver into one another, and the admixture of the oxychloride 
solution and the sewage effluent is made at the inlet to the 
first tank. 

The investigations have included tests with raw sewage, 
septic tank effluents, and the effluents from primary, 
secondary, and tertiary filters. In one of the tests one part 
of effluent was added to three parts of river water, two 
samples of effluent being taken, one of which had been 
treated with the oxychloride solution, while the other had 
not. In the test where untreated effluent had been used, the 
oxygen had entirely disappeared in nineteen hours; in the 
other sample, where there had been an admixture of the 
oxychloride solution, there was, first of all, an initial fall, 
but later on the amount gradually increased, until at the 
end of three days it was almost as high as it was in the river 
water. During the whole of the experiments it was high 
enough to support fish life. A practical case, where the 
effluent amounts to one-third of the volume of the stream 
into which it is led, probably does not exist. In nearly 
every case the stream bears a very much greater proportion 
to the volume of the effluent. 

Apparently it was even possible to obtain an effluent so 
reduced in bacteria as to be equal to, if not better than, 


many samples of water now allowed to be used for drinking 
purposes. It is stated that the addition of 3} gallons of 
oxychloride solution per 1000 gallons will reduce the number 
of the bacillus coli from 100,000 per cubic centimetre to such 
an extent that after one hour none of these organisms could 
be discovered in 1 c.cm. This was with an effluent such as 
is obtained after land treatment or secondary filtration jp 
bacteria beds. With a tertiary effluent 14 gallons per 1000 
reduced the coli bacillus, so that from there being 1000 in a 
cubic centimetre none could be found in 4 c¢.cm. after two 
hours’ treatment. Even with raw sewage 184 gallons per 1000 
reduced the coli from over 1,000,000,so that none were found in 
1 c.cm. after five hours, and the total number of organising 
from 23,200,000 per cubic centimetre to 540. It has not 
been found, in practical work, advantageous to kill all the 
organisms; and, indeed, this would not seem to be necessary, 
as all that remain after treatment are regarded as harmless, 
Numerous examples of a like kind might be given, but the 
foregoing will suffice to show of what this substance js 
capable. 

It is suggested that the oxychloride solution might be 
added to the eftluent from septic tanks, and it is claimed that 
if this were done the effluent might perfectly well be run 
into rivers, for, though there might be much more organic 
matter in solution than is permitted by the Thames 
Conservancy, yet the effluent could not putrefy, and would, 
moreover, be free from pathogenic organisms. In proof of 
the statement regarding non-putrefaction, it is alleged that a 
septic tank effluent, after treatment with oxychloride, was 
mixed with river water, and that at the end of three days 
the oxygen was higher than when the mixture was first 
made, and almost equal to that of river water. 

Naturally enough, the success or non-success of such a 
system as the foregoing will depend upon its cost. No 
definite figures are at present available, but it is stated that 
if the effluent from a septic tank treated with oxychloride, as 
above mentioned, is only accepted as providing a resulting 
effluent which will not putrefy and which will be deprived of 
all its malignant organisms, and as such is passed by the 
Royal Commission, then the amount of the interest and 
depreciation on the sum saved by not having to provide for 
further treatment would pay for the outlay and upkeep of the 
oxychloride plant necessary to bring about this result. 

Further developments of this system will, no doubt, he 
looked for with interest. 








STEAM OMNIBUS FOR LONDON. 


We have received from Clarksons, Limited, of Chelmsford, 
copies of certificates of three days’ trials, eight hours each, of 
the chassis of the steam omnibus which has been supplied |, 
this firm to the London General Omnibus Co. The weight 
carried was equivalent to that of 16 persons, and the guarantee 
given by the makers was that the vehicle should achieve a 
speed of thirteen miles per hour on the level, seven miles 
per hour up Pentonville-hill, and the consumption of paraffin 
wis not to exceed a gallon for three miles. The routes taken 
on the first day were :—(1) North-road, King's Cross, Angel, 
Highgate, Victoria, Finsbury-square, Angel, home; (2) 
Kentish Town and on to [ong-acre, vid Holborn and Bank, 
Stepney to Camberwell Gate, vid Whitechapel, London 
Bridge, Elephant and Castle, and home rid Kennington, 
Westminster, Bloomsbury, King’s Cross. Mileage, by cyclo 
meter, 44 miles ; speed on level, 15 miles per hour; speed up 
Pentonville-hill, at least 10 miles per hour ; oil consumption, 
paraffin, 13 gallons; miles per gallon of oil, 3°4 miles. 

On the second day the itinerary was as follows: (1) 
North-road, King’s Cross, Pentonville-hill, Highbury, High 
bury Barn, Angel, Chancery-lane, Strand, Piccadilly circus, 
Walham Green, Hammersmith, Piccadilly, Liverpool-street, 
City-road, King’s Cross, home; (2) North-road, Scotland 
Yard, Haymarket, Oxford-cireus, Shepherd’s Bush, back to 
Notting - hill, Westbourne-grove, G.W.R., Euston - road, 
Pentonville-hill, Upper-street, Nag’s Head, Finsbury Park, 
Green-lanes, Highbury-hill, Highbury Station, Park Station, 
Offna-road, home. Mileage, 54 miles; speed on level, 15 
miles per hour; speed up Pentonville-hill, 10 miles per hour; 
oil consumption, 14 gallons ; miles per gallon of oil, 3°8. 

On the third day the runs were :—(1) North-road, King’s 
Cross, Holborn, Strand, Charing Cross, Strand, Fleet-street, 
St. Paul’s, Finsbury-square, King’s Cross, Marylebone-road, 
Edgware-road, Maida Vale, Adelaide-road, Camden Town, 
home ; (2) North-road, King’s Cross, Tottenham-court-road, 
Bloomsbury, Piccadilly, Hammersmith, Putney, King’s- 
road, Victoria, Vauxhall, Westminster, Waterloo-road, 
Elephant, Shard Arms, Liverpool-street, Holborn-viaduct, 
King’s Cross, and home. Mileage, 524 miles; speed 
on level, 15 miles per hour; oil consumption, 15} gallons ; 
miles per gallon of oil, 3°34. The mileage per gallon of 
paraffin was slightly reduced by the wet weather and mud. 
We understand that the omnibus is intended for service 
between Piccadilly and Hammersmith. 








NAVAL ENGINEER APPOINTMENTS. 


THE following appointments have been made at the Ad- 
miralty :— 

roe Commander.—R. W. Green, to the Fire Queen for the 
Marathon. Pith 

Engineer Lieutenants.—C. Broadber* to the Vivid for the Hood ; 
W. H. Murray, to the Fire Queen for the Ure ; H. 8. Briggs, to the 
Thames for the Forth, for service with submarines ; F. T. Simmons, 
to the Pembroke for the Colne; W. Dawson, to the Halcyon for 
the Sylvia ; C. P. W. Bartlett, to the Pioneer ; G. R. Martin, to the 
Fire Queen for Portsmouth Dockyard, as second assistant to chief 
engineer ; W. F. Rabbidge, to the Fire Queen, as assistant to chief 
engineer for charge of drawing-office, Portsmouth ; A. J. Hastings, 
to the Leander for the Bat ; G. H. Starr, to the Vernon for charge 
of machinery of steamboats other than torpedo boats, and for elec- 
tric light duties and instruction of engineer officers and engine- 
room artificers in electric light apparatus; J. M. Allenby, to the 
Pandora ; A. W. Reader, to the Cornwallis; W. N. McDonald, to 
the Vernon (T.), and A. F, Sawyer to the Vulcan. ; 

Engineer Sub-lieutenants.—A. Wild, to the Empress of India ; 
H. N. Gand, to the Vivid for the Highflier; C. C. Horsley, to the 
London ; F, L. Robertson, to the Prince of Wales; R. Beeman, to 
the Venerable ; and A. W. Hughson, to the Lancaster. 








THE LocoMoTIVE AND MAcHINE CoMPANY OF MONTREAL, 
LimrreD.—We are asked to state that this company, whose works 
were described and illustrated in our last issue, has a London 





office, at 26, Victoria-street, Westminster, S.W, 
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RAILWAY MATTERS. 


A Brit was passed by the Peruvian Government during 
the last session which authorises the construction of a line from 
Lima to Pisco. The State offers to guarantee 7 per cent. on a 
capital of £500,000, 

Tue railway from Oroya to Cerro de Pasco in Peru, and 
the electric tramway between Lima and Chorrillos, are now open 
to traffic. The work on the electric tramway between Lima and 
Callao is far advanced. 


AnovtuERr fatality has occurred in connection with the 
Liverpool and Southport section of the Lancashire and Yorkshire 
Railway. A Grenadier guardsman was found dead on the live 
rail last Friday between Hall-road and Hightown stations, 


Work on the Chilian Transandine Railway by way of 
Juneal is progressing a are ee 700 men are employed ; 
42 kiloms. have been completed. The locomotives, special for cog 
rails, are being made in Germany. The line will reach Juncal in 
March, 1906. 

On the representations of the Senate, the Emperor of 
Russia has consented to the construction of a railway from the town 
of Nyslott to Elisenvaara, which is calculated to cost about £430,000, 
to which an extra sum of £2600 has been added for procuring 
heavier locomotives, 


Tur Board of Trade has recently confirmed the Tickhill 
Light Railway (Extension of Time) Order, 1904, amending the 
Tiekhill Light Railway Order, 1901, and the Brackenhill Light 
Railway (Extension of Time) Order, 1904, amending the Bracken- 
hill Light Railway Order, 1901. 


Tue first two large-type locomotives to be turned out 
at the works of the Locomotive and Machine Company at Longue 
Pointe have just been completed for the Grand Trunk Railway of 
Canada, The railway had their own engineers saperiatonding 
the entire construction of the engines. 


Arter very keen competition with American manufac- 
turers, Guest, Keen and Nettlefold, Limited, of the Dowlais- 
Cardiff Iron and Steel Works, have secured the contract for the 
supply of 40,000 tons of 1001b. rails for the Buenos Ayres and 
Pacific Railway Company, at about 883., f.o.b. 


Tur Great Western Railway Company has practically 
completed its arrangements for the establishment of a road 
motor-car service between the Wiltshire towns of Calne and Marl- 
borough. The time-tables have been published, and it is expected 
a commencement will be made within a day or two, 


Tue Board of Trade have recently confirmed the 
following Orders made by the Light Railway Commissioners :—(1) 
Tickhill Light Railway (Extension of Time) Order, 1904, amending 
the Tickhill Light Railway Order, 1901; (2) Brackenhill Light 
Railway (Extension of Time) Order, 1904, amending the Bracken- 
hill Light Railway Order, 1901. 

Tue following survey for a line has been authorised 
from Cordoba, in a north-easterly direction, to join up with the 
San Cristobal-Tucuman line at La Cafiada, passing through Villa 
General Mitre, Rio Secco, Ojo,de Agua, Salabina, and Atamisque ; 
from Monte del Rosario, on the projected Dean Funes Rosario line, 
in an easterly direction, passing through Chipion and terminating 
at Rafaela. 


An additional penny per ton on coal brought to London 
will be imposed by the railway companies from the ]st inst., due 
notice of the increase having been given. The railway returns 
for 1903 give the coal brought to London by railway in 1905 as 
only 7,102,000 tons, and this additional penny would, therefore, 
amount to about £29,000 a year, to be distributed amongst about 
six companies, 

Tur Mexican Government during the year has become 
interested to the extent of 47} per cent. in the ownership of the 
National, International, and Interoceanic Railways, as_ this 
effectually prevents the entire railway system oi the Republic 
from falling into the hands of large foreign railroad combinations, 
and now the entire group will be administered under one general 
supervision resulting in considerable economy. This, without 
including the Tehuantepec Railway in this Consular district, gives 
the Government virtual control of 3500 miles of railway. 


Tue annual report of the Railway Commissioners for 
New South Wales was recently submitted to the Legislature. The 
result, although still showing evidences of the severe drought 
through which the country passed, is a great improvement upon 
the report for the previous year. On June 30th last the mileage 
opened for traffic was 3280, and the capital cost 42} millions, The 
earnings for the year were £3,436,000, and the expenditure 
£2,258,000, leaving a profit, after paying working expenses, of 
£1,178,000, which returned 2¢ per cent. on the capital invested, as 
against 24 per cent. for the previous year. 

Tur Peruvian Government are causing surveys to be 
made for the following projected lines of railway :—From Huan- 
cayo to Cuzco ; from a point on the coast between Salaverry and 
Paita to a navigable point on the Marajion or on one of its effluents ; 
from a point on the railway from Juliaca to Sicuani to a navigable 
point on one of the eastern rivers. The Government are further 
empowered to entér into a contract for the construction of a rail- 
way from Paita to a point on the Marajion below the Pongo de 
Manseriche, No guarantee for interest is to be given, but mining 
and land concessions are offered as an inducement. 


APPLICATION will be made next session on behalf of one 
of the principal electric traction companies for a Bill to authorise 
the construction of a continuous line of electric tramways along 
the South Coast, from Ramsgate to Hastings, vi@ Dover, Folke- 
stone, and Littlestone-on-Sea. The ay ge undertaking forms 
part of a still more ambitious project, by which it is hoped to 
connect the tramway systems of Brighton, Worthing, and the 
watering-places still further westward, with the existing electric 
light railways in the Isle of Thanet. ‘The scheme will, it is 
understood, be strenuously opposed by the railway companies 
affected, 


Rariway travelling in America still has its little diver- 
sions. For instance, the trans-continental express train of the 
Canadian Pacific was stopped by robbers near Mission Junction, 
B.C., on the night of September 10th, and the valuables in the 
express car and the registered matter in the mail car were taken. 
The value of the booty was about £1200. Again, on the night of 
September 12th, a passenger train of the Chicago, Rock Island and 
Pacific was stopped ‘by five robbers near Letts, Iowa, and the 
express car was robbed of about £4000, The robbers blew open 
the safe, meantime firing bullets along the sides of the train to 
prevent interference “7 eae. After finishing, the robbers 
ordered the engine to be detached and went away on it. 


For the winter season the best Great Western train 
from London to Plymouth is to be the 10.50 a.m. ‘* Cornishman,” 
which is timed to reach North-road at 3.43, with intermediate stops 
at Bristol and Exeter. The 3 p.m from London and the 12.5 p.m. 
from Exeter will run in each direction between those towns 
without a stop, a distance of 194 miles, performing the journey in 
each case in hours 30 min., which is only five minutes more than 
this summer’s record timings between those places. With these 
runs the Great Western retains the honour of making the longest 
daily non-stop runs in the world. The 10.50 a.m. from London is 
timed to reach Bristol at 12.50, thus covering the 118} miles in 
exactly two hours, or practically at a mile a minute throughout: 





NOTES AND MEMORANDA. 


Tue number of furnaces in blast for the quarter ended 
September 30th last was 322, and the estimated output of pig iron 
for the nine months, based on the average of furnaces in blast for 
the year 1903, was 6,064,469 tons, 


SPEAKING at the International Geographical Congress 
on the formation of Niagara Falls and Gorge, Professor (rove 
Karl Gilbert, of Brooklyn, prophesied that the Niagara River will 
probably run dry in 3500 years, because Lake Erie will find 
another outlet, 


THe Trans-Saharian telegraph fine for connecting 
Algeria with the Soudan is to start from In-Salah, traverse the 
Tidikelt, Tagemout, and Gao, terminating at Timbuctoo, a dis- 
tance of about 1000 kiloms., or 620 miles, The cost is estimated 
at nearly a million and a-half franes= £60,000. 


Tue designs for the Manhattan Bridge over the East 
River submitted to the New York Art Commission in June last by 
Commissioner Geo, E. Best were approved by the Commission at a 
meeting on September 15th by a vote of seven to one. Bids for 
the superstructure are soon to be advertised for, 


In a series of experiments made by Jeanteaud with an 
electric motor car a tractive effort of 42-7 lb, per ton at 10-8 miles 
per hour was observed on a dry road. Ona very muddy road the 
tractive effort rose to 74 lb. per ton at 9-32 miles per hour. Thus 
= aaa on adry road is 42-3 per cent. less than on a muddy 
roaq, 


THE air experiments of Canovetti, carried out at Zossen, 
showed that 1 square metre of surface experiences a resistance 
at 53 miles per hour, to overcome which the energy required may 
be 7, 11, or 20 horse-power, according as the coefficient K of 
Forestier, of Bouslet, or of Thibault be used—0-0288, 0-0648, 
0-116 respectively. 

WATER consumption in Lawrence, Mass., increased so 
rapidly in 1901-2 that the Water Board ordered meters placed on 
all services which were not already provided with them. Up tothe 
end of 1903 they had been set on most of the services supplyi 
twoor more tenements, resulting in a saving of over 70,000,000 
gallons of filtered water. The consumption was about 40} gallons 
per capita daily in 1903. 

A NEw electric resistance furnace, designed by a 
German, Herr 0, Frilich, is built up of bricks of a material which 
conducts the electric current in the cold state about twenty-five 
times less than:carbon, and hot, sixteen times less; it is not 
attacked by direct currents of usual voltages, and the melting 
point lies above 2000 deg. Cent. _ The furnace temperature of such 
a jacketed furnace can be pushed above 1600 deg. Cent. 


Important changes are being made on board the new 
cruiser Cornwall, which is being completed for sea at Devonport. 
The mountings of her twin 6in. guns have been hoisted out. The 
cradles of the other six guns are to be fitted with extra sleeve 
pieces to give them more steadiness, it having been found that the 
guns, owing to their length, have a tendency to spring when fired. 
The cruiser’s funnels are to be shortened by 15ft. and her masts 
lengthened, 


For many years Algiers has been one of the principal 
ports in the Mediterranean as a coaling station. ° The coaling trade 
at Algiers has steadily increased from the year 1885 to 1900, 
during which period it successively rose from 5000 tons in 1890 to 
244,000 tons in 1895, and to 290,000 tons in 1900. During the 
same time the coal trade at Gibraltar, which had risen to 562,000 
tons in 1889, gradually decreased to 272,000 tons in 1895, to rise 
to 303,000 tons in 1900. Algiers supplied in 1902 for ships’ bunkers 
297,000 tons, and in 1903 she supplied 339,000 tons, whereas the 
amount supplied by Gibraltar fell to 167,000 tons, and finally to 
123,000 tons, 


THE motor boat constructors who wish to engage in the 
Toulon-Algiers match, organised by the Matin, submitted that 
there is only just sufficient time for building, and, as they wish to 
take part in the Atlantic race after that of the Mediterranean, they 
asked that the technical conditions be settled by the same Com- 
mittee. This wish was at once acceded to, and the following con- 
ditions apply to both contests :—(1) The dimensions of the hulls 
and the power of the motors are not limited. (2) It must be pos- 
sible to start the motors in 10 seconds at the outside. (3) The 
required is 15 marine miles per hour. (4) Renewal 

(5) The crew of each 
We may add that the 


minimum s 
of the motive liquid supply is forbidden. 
boat must consist of, at least, six men, 
Atlantic trip has been abandoned. 


In an apparatus for ascertaining the effect of pressure 
on magnetic induction, Mr, F. C. Frisbie uses rings of iron placed 
in a box of iron having walls 2in. thick. Resin oil is forced in’and 
pressure applied to the inside by a screw plunger, the pressure 
obtainable being 18,0001b. per square inch. Using a steady field 
it is found that increase of pressure up to 16,000Ib. per:square 
inch increases the magnetic induction by from 0°5 per cent. to 3°0 
per cent., according to the primary field used. But using steady 

ressure, it is found, in general, that for an unannealed specimen, 
increase of field first decreases induction to 1 per cent., and 
then increases it until it becomes about 1 per cent. total increase, 
When the specimen is annealed, there is the same initial decrease 
but less pronounced subsequent increase, Besides the above 
results, it is found that hydrostatic pressure alters the amount of 
residual magnetism. 


A new method of driving and regulating clocks electri- 
cally by the use of selenium cells has been devised by Herr K. 
Siegl. The selenium cell, by Ruhmer, in an exhausted pear- 
shaped bulb, was placed in the focus of a parabolic cylindric mirror, 
so that the light from an incandescent lamp could impinge upon the 
cell whenever a seconds pendulum its lowest point, at which 
aslit in a card fastened on the pendulum coincided with a slit on a 
fixed screen. The effect on the selenium is made to actuate an 
electro-magnet—placed just to one side of the point of highest 
velocity, owing to the lagging of the cell—so that an impulse is 
imparted to the pendulum at the right instant. Another selenium 
cell can be used for imparting motion toa series of other electri- 
cally-operated clocks, which can be of the step-by-step type. A 
clock on these lines has given satisfaction, and demonstrated that 
an electric clock without contacts can be made. 


TwENTY-FoUR electric motors are used in the Olympia 
cotton mills, at Columbia, most of them rated at 150 horse-power, 
the total nominal capacity being 3175 horse-power. They were 
purchased under a guarantee that they would carry 30 per cent. 
overload without disadvantage. Asa rule, the motors are belted 
to the shafts, but in some cases they are direct-connected to them. 
This is the case, for example, with 100,300 ring spindles driven by 
ten motors, the shafting and motors being attached to the ceiling 
of the storey below, the belts coming up through the floor to the 
spinning frames. The shafting is 2/,in. to 2}jin. in diameter. 

ae weight Dig spindle is 1-70 lb. for shafting, 0.309 Ib, for 
couplings, and 1-367 Ib. for pulleys, a total of 3-376 lb.” for the 
rotating parts of the installation. It has been found that the full 
load of the mill, as measured at the switchboard, was 2597 horse- 
power, of which amount 552 horse-power, or 21-3 per-cent., was 
expended in the transmission system ; 5-13 percent. of the power 
is required by the openers and pickers, 14 per cent. by the cards, 
drawing, and roving machinery, 53-9 per cent. by the spinning 
department, 1 per cent. by the slashers, 25-17 per cent. by the 
looms, and the remaining 0-8 per cent, by the cloth-room 
maehinery, 








MISCELLANEA. 


Two thousand one hundred and eight men connected 
with Harland and Wolff's Queen’s Island Shipbuilding Yard, 
Belfast, failed to put in an appearance at their work on Monday. 
No reason was assigned for their action. ; 


In the month of August 3440 vessels used the North 
Sea and Baltic Canal, the total measurement being 483,529 tons 
net, against 3333 ships and 499,125 tons in August, 1903. The 
dues collected amounted to 231,322 marks, against 230,787 marks. 


Tue last block of the sea wall which is being con- 
structed with the marine drive round Castle Hill at Scarborough 
was formally cemented on Saturday. The foundation stone of the 
whole scheme was laid in 1897, but it is stated that the drive will 
not be completed and thrown open to the public till June next. 


THe United States Consul at Mainz reports that a 
Hamburg firm has patented a process for manufacturing an 
artificial building stone from infusorial earth, which they call 
Guhrolit. This stone is very light, is fire-proof, withstands the 
— of most chemicals, and can be easily sawed, nailed, and 
0r ° 


THE municipality of Lima, in Peru, are under the belief 
that refuse destructors cannot be used in that town owing to the 
large amount of earth which is mixed with the street refuse. This 
is the alleged reason for not adopting them. The British Consul 
suggests that British builders of destructors might offer some 
means of getting over the difficulty. 


Gross earnings of the Niagara Falls Power Company, 
which is perhaps the largest concern in the world engaged in the 
manufacture and sale of power, were £225,284 for the year ending 
June 30th last. Other income amounted to £22,987, and operating 
and other expenses were £42,906, leaving a net amount available 
for payments to security holders of £205,365. 


At Algiers the construction of an outer harbour in the 
Bay of Agha continues steadily, and is to be finished by the end 
of this year. It will form a basin open only to the south-east. 
The works already completed comprise 42} acres of quays, with a 
jetty 200 yards long, while another jetty, 300 yards in length, 
protects the works. The harbours at Bono and Bougie are also to 

considerably improved. 


In view of the fact that in recent years there has 
been great extension of the manufacture and use of water gas and 
other gases of a similar nature for heating furnaces and boilers in 
factories, driving gas engines, welding, and many other industrial 
purposes, the Home-office has issued a circular calling attention to 
the particular dangers associated with all these gases, and giving a 
list of preventive measures, ; 


A pespatcH has been received at the Foreign-office, 
from the British Vice-Consul at Pernambuco, relating to the possi- 
bility of obtaining electric power for industrial purposes from the 
Paulo Affonso Waterfalls. The Vice-Consul, who visited the 
Falls, is confident that they are eminently adapted for the produc- 
tion of motive power in vast quantities, and suggests that this 
might be brought into use at Triumpho, the prospective mining 
district of Pernambuco, where gold and tin and other minerals are 
said to exist, situated about 113 miles from Paulo Affonso. 


THE new American battleship Connecticut has been 
launched from the Brooklyn Navy Yard, says Reuter. The 
Connecticut, which was laid down in April, 1903, is an armoured 
battleship of 17,700 tons maximum displacement, and a designed 
speed of 18 knots. Her armament will comprise four 12in. guns 
in pairs in turrets, eight 8in. guns in pairs in turrets at the corners 
of the superstructure, and twelve 7in. guns in the main deck 
central battery. She will also carry 42 other guns of different 
ealibres. The Connecticut is remarkable for being one of the new 
type of United States battleships in which 8in. guns have been 
substituted for 6in. guns in the secondary armament. 


THE Commission appointed to investigate electric 
towing systems applicable to the enlarged Erie Canal have received 
the report of the Sub-committee on plan and scope of which State 
Engineer Van Anstyne is chairman. The Committee recommend 
that inventors be invited to design the proposed canal system, and 
that a standing Committee of five, three to be engineers, be 
appointed to examine all devices submitted ; also that any system 
proposed must be applicable to the entire route of the canal from 
Buffalo to New York. This last suggestion did not meet with the 
approval of all the members of the Commission, some of whom 
believe that on account of the varying nature of different sections 
of the canal more than one method of propulsion might success- 
fully be adopted. 


A NEw file-cutting machine, invented by a German, has 
been taken up by several firms in Sheffield. The chief charac- 
teristic of the machine is that it will cut half-round blanks, a3 well 
as flat ones, and is adaptable for cutting any length and shape of 
rasp. The blank is firmly secured, half-round side upwards, to a 
3 bed, which brings every successive punching line to the 
same distance below the chisel. There are ingenious devices for 
waving each line of punches, for lightening the blow as it ap- 
proaches the tapered end of the blank, and for putting the lines of 
punches in echelon transversely across the face of the blank, as well 
as undulating them longitudinally. In this way the desired 
irregularity is secured on the rasp, and when used on wood, 
leather, or soft metal, it leaves no straight lines. Coarse horse 
rasps are punched 300 punches a minute, fine rasps at 600. The 
machine requires little power. 


At the Monkbridge Ironworks, Leeds, on Monday, Sir 
James Kitson, M.P., who has been for fifty years associated with 
the establishment, met several hundred of his employés at a 
jubilee celebration. He traced the history of the enterprise 
from the early struggles of his father in the Airedale Foundry, 
alluding especially to 1842 as a disastrous year for commerce. Sir 
James then announced his intention of making money gifts to his 
workpeople. Including the staff there were 715 men and boys. 
Sixty-three boys had been there under five years, and seven had 
been over five years. There were 339 men whose service ranged 
from the present date up to ten years, 210 who had been from ten 
to 25 years, 92 from 25 to 45 years, three from 45 to 50 years, and 
one for the whole period of 50 years. To each of the 63 boys he 
proposed to give half-a-sovereign, to the seven boys £1, to the 339 
men £1, to the 210—from 10 to 25 years—£2, to the 92—from 25 
to 45 years—£3, to the three—from 45 to 50 years—£5, and to the 
one, £10. 

Contracts for the barge canal across New York State 
will soon be advertised. Plans and specifications for six contracts 
are reported to be nearly ready for letting. These six contracts 
embrace the most difficult and uncertain work to be done on the 
canal, and will be advertised first to determine whether the 
appropriation of £20,200,000 will be ample or not for building the 
canal. Contracts Nos. 1 and 3 will cover a section of the Champ- 
lain Canal from Northumberland to Fort Edward. Contract No. Z 
will cover locks Nos. 2 and 3 on the Erie Canal and a part of the 
canal from the Hudson River extending a mile west. Contract 
No. 4 covers five miles of canal at the east end of Oneida Lake. 
The excavation will be a fine sand that will probably be handled 
with hydraulic dredges. Contract No. 5 will cover a section 
through the Montezuma marshes. Contract No. 6 will cover about 
four miles of new canal between Rochester and South Greece. 
Contracts Nos. 1 to 3 will be advertised first. Contracts Nos, 1] to 
6 cover about all the barge canal work that will probably be done 
for a year or more, 
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THE NEW CONVEYOR CO., LIMITED, SMETHWICK, ENGINEERS 


(Foi description see page 354) 
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F. A. BRockBAvsS, Leipzic ; A. TWEITMEYER, Leipzic. 

A. J. COMBRIDGE AND Co., Railiray Bookstalls, Bombay. 
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MALY. LoESCBER AND Co., 307, Corso, Rome ; Bocca Frerxs, Turin. 
JAPAN.—KELLY AND Warsu, Limited, Yolkohana 


y. P. Manuva anv Co., 14, Nikonbashi Tori Sanchome, Tokyo, 
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GoRDON AND Gotcn, Long-strect, Capetown, 
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J. C. Jura anv Co., Capetown, Port Elizabeth, Johannesburg, 
East London, Grahamstown, King Williamstown, Stellenbosch. 
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Apams AND Co., Durban and Mariteburg. 
AUSTRALIA.—GORDON AND Gorcn, Melbourne, Sydney, and Brisbane. 
R. A. THOMPSON AND Co., 180, Pitt-stivet, Sydney; Melbourne, 
Adelaide and Brisbane. - 
TURNER AND HenpERsON, /Junt-street, Sydney. 
NEW ZEALAND.—Upton anv Co., Auckland ; Crato, J. W., Napier. 
CANADA.—MontREAL News Co., 386 and 888, St. James-street, Montreal, 
Toronto News Co., 42, Yonge-street, Toronto. 
UNITED STATES OF AMERICA.—InTERNATIONAL News Co., 83 and 
85, Duane-atreet, New York ; Susscription News Co., Chicago. 
STRAITS SETTLEMENTS.—KxLy and Watsu, Louiren, Singapore. 
CEYLON.—Wisavartna AnD Co., Colombo. e 








SUBSCRIPTIONS. 


Tas Enoeer can be had, order, from any newsagent in town or 
country, at the various y stations; or it can, if preferred, be 
supplied direct from the office on the following terms (paid in 
advance):— ~~ * 

Half-yearly (including double number) .. .. £0 14s. 
Yearly (includirg two double numbers).. .. £1 9s. 

Crors Reapino Cases, to hold six issues, 2s. 6d. each, post free 2s. 10d. 

If credit occur, an extra charge of two shillings and sixpence per annum 
will be made. 

Foreign Subscriptions will, until further notice, be received at the rates 
given below. Foreign Subscribers paying in advance at these rates 
wil] receive Tae ENGINEER weekly and post free. Subscriptions sent 
by Post-offce Order must be made payable to Taz Encinger, and 
accompanied by letter of advice to the Publisher, 


Tun Paper Corres. Taicx Parser Copies. 
Half-yearly .. .. £0 188 Oe | Belt enty oo o- &1 Os, 84 
Yearly .. . « £1 16s, Od. £2 0s. 6d. 


6a.’ 
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difference to cover extra postage.) 


ADVERTISEMENTS. 


4@ The charge for advertisements of four lines and under is three 
shillings, for every two lines afterwards one shilling and sixpence ; odd 
lines are charged one shilling. The line averages seven words. When 
an advertisement measuresan inch or more, the charge is 10s. per inch. 
All single advertisements from the country must be accompanied by 
a Post-office Order in payment. Alternate advertisements will be 
inserted with all practical regularity, but regularity cannot be guaran- 
teed in any such case. All except weekly advertisements are taken 
subject to this condition. 


Advertisements cannot be inserted unless delivered before 
Six o’clock on Thursday evening; and, in consequence of 
the necessity for golag to press early with a portion of the 
edition, ALTERATIONS to standing advertisements should 
arrive not later than Ten o'clock on Tuesday morning in 
each week. 


Letters relating to Advertisements and the Publishing Department of the 
Paper are to be addressed to the Publisher, Mr. Sydney White ; all other 
lettera to be addreaaed to the Editor of Tut ENGIngER. 


Telegraphic Address, ‘‘ENGINEER NEWSPAPER, LONDON.”’ 
Telephone—No. 13352 Central. 
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PUBLISHER’S NOTICES. 


“e" With this week's number is issued, as a Supplement, a Two-page 
Engraving of a Mallet Duplex Compound Locomotive, Baltimore 
and Ohio Railway. Every copy as issued by the Publisher 
includes a copy of the Supplement, and subscribers are requested 
to notify the Fact should they not receive it, 





** 


.* If any subscriber abroad should receive THE ENGINEER in an 
imperfect or mutilated condition, he will oblige by giving prompt 
information of the fact to the Publisher, with the name of the 
Agent through whom the paper is obtained, Such . inconvenience, 
Y nige, can be remedied by obtaining the paper direct from 
this office, 
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TO CORRESPONDENTS. 





4 In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
Jor insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by vs may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions, 

a2r All letters intended for insertion in THE EwomngEr, or containing 
questions, should be accompanied by the name and address -of the writer, 
not necessarily jor publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous. communications. 

a4 Wecannot undertake to return drawings or manuscripts ; we must, 
therefore, request correspondents to keep copies. 


REPLIES. 


T. (Bow).—Fairlie and Samuels’ steam bogie carriage was built at 
Hatcham, and described in Tae Enoringer, vol. xxviii., page 40. 

Wa ter (Brisbane).—We fancy that ‘‘ Electric Transmission of Energy, 
by Gisbert Kapp, will answer your purpose. The question of tangential 
pull in motors is fully investigated. 

J. B. (Crewe).—The articles to which you refer were written by the late 
Professor Rankine, ‘‘The Dynamical Principles of the Motion of 
Velocipedes.” They are a complete mathematical disquisition on the 
stability of ‘the bicycle. They were published in THz EncingEr, 
vol. xxviii., 1869, and are four in number. 

VeLox.—It is not easy to give a general answer to the question. How 
much heavier are merchant service than naval engines? Probably, 
excluding torpedo destroyers, about 30 per cent. for the same power, 
But the total weight of machinery in a fighting ship is always greater 
thin that of even an Atlantic liner of about the same power. 

8. J. D. (Dublin).—We know nothing of a hand-book on tunnelling which 
contains a notice of a visit paid in 1850 to the Dalkey atmospheric rail- 
way. “There were no tunnels on that line, which, for its whole length 
of a mile and three-quarters, ran in open cutting. Possibly the 
secretary of the Institution of Civil Engineers in Ireland may be able 
to give you information. 

J. B. (Birmingham).—The Board of Trade rule for safety valves is area 

37-5 ~ i 
aw us, for 160 1b. 
odie poms Thus, for 1601b. pressure 
the safety valve must have an area of not less than 0-214 square inch 
per square foot of grate. The area is that of the smallest part of the 
valve. The anomaly of the rule is that it takes no account of the rate 
of combustion. 

L. D. (Brussels). —The resistance of a tramcar on level rails in good order 
averages about 15 Ib. per ton. - That of a four-wheeled vehicle on a good 
common road depends very largely on the precise condition of the road 
surface, and may be anything from about 8301b. to 150Tb. per ton. You 
will sec that 1000 per cent. is ten times the original amount, and the 
resistance on a highway may very easily be ten times that on a tram- 
way, and very much more than ten times that on a railway. 

F. G. F. (York).—There is not in existence, and cannot be, any general 
formula which gives the amount of steam-heated surface required to 
raise the temperature of hanically-propelled air. The conditions 
are too diverse. The most that can be said is that experiments show that 
a bare cast iron pipe steam-heated will give out from 14 to 2} units per 
square foot per degree Fah. of difference of temperature between the 
steam and the air to be warmed perhour. Any of the makers of steam- 
heating apparatus will supply you with data applicable to a stated case 
as the result of practice, but not with a general formula. 


per square foot of grate = 








MEETINGS NEXT WEEK. 

Tae INSTITUTION OF MECHANICAL ENGINEERS: GRADUATES’ ASSOCIA- 
TIion.—Monday, October 10th, at 8 p.m. Paper, “‘ Exhaust System of 
Dust Collecting,” by Mr. V. I. N. Williams. 

NORTH OF ENGLAND INSTITUTE OF MINING AND MECHANICAL ENGINEERS. 
—Saturday, October 8th, at 2 p.m., in the Wood Memorial Hall. New- 
castle-upon-Tyne. Paper, “ The Miners’ Worm Disease as seen in West- 
phalian and Hungarian Collieries,” by Dr. Thomas Oliver. 








DEATHS. 

On the 29th ult., at his residence, Woodstock, Didsbury, Wiiu1am 
Forp-Smitu, in his 74th year. Founder and chairman of the firm of 
Smith and Coventry. 

On the 28th ult., at his residence, 375, Dickenson-road, Longsight, 
Grorcr Davis, M.I.M.E., for twenty-eight years with the Engineering 
Department of the Lancashire and Yorkshire Railway, aged 61. 
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THE ROYAL AGRICULTURAL SOCIETY. 


Ir the Royal Agricultural Society is to continue 
to exist a drastic change must be made in the con- 
duct of its affairs. For some time its career has 
been wholly down hill. It has lacked popularity 
and lost money. In the words of the Times, “the 
Society is practically bankrupt, with increasing 
liabilities staring it in the face.” When we remem- 
ber what excellent work the Society has done in the 
past we cannot but regard with regret a decadence 
so disastrous, and ostensibly so inexplicable. It 
will be found, we think, that the reasons why the 
Society has ceased to be prosperous are nearer the 
surface than many persons suppose. Various ex- 
planations are, of course, available to explain facts. 
The most obvious is, of course, mismanagement. If 
only the Council had done what it has not done, and 
left undone much that it has done, then all would 
have been well. This is, however, very far from 
being quite true. It is open to question if any 
policy could have been devised which would have 
kept the Society going on the old paths. 

We do not propose to go into the history of the 
Society in detail. It would not interest our readers. 
It was established in 1838 by a few noblemen and 
country gentlemen to encourage the practice of 
agriculture. Its first show was held at Oxford in 
1839.- There were 1100 members at that time. 
Ever since, a show has been held every summer, 
except in 1866, when the cattle plague occurred. 
Until last year it was held each season in a 
different place. There was a. good deal - of 
competition among towns for the Society’s patron- 
age, and guarantee funds were provided to 
satisfy risk of-loss. “There was always something 
of uncertainty as to whether a show would or would 





not pay. It seems, however, that for over twenty 
years the Society not only recouped expenses, but 
made a profit. Then the adverse tide set in. The 
shows did not pay. The expenses were high, and 
at last it was decided that migration should be 
abandoned, and a permanent site obtained some- 
where in the Midlands, and that on this permanent 
buildings should be put up, and the show held 
annually. Over this proposal. there was much 
contention. For our purpose it is enough to say 
that land was obtained at Twyford Abbey, since 
renamed “Park Royal,’ and on it the Society 
held. its first’ show last -year with a dead loss 
of about £10,000. . The second show on the per- 
manent ground was held this year. The expenses 
had been’ reduced by about £5000, but the loss 
again approached £10,000. It now remains to be 
geen whether or not the Society can continue to 
exist at all; and if it is not dissolved, under what 
conditions its life can be extended. « ° 

To us it appears that the objects for which the 
Society was established no longer obtain, or have 
lost their importance. Agriculture was in 1838, 
and for many years ‘subsequently, in need of deve- 
lopment. It constituted a principal factor in the 
wealth and prosperity of the nation. It has long 
since subsided into a third or fourth-rate place. On 
the other hand, the development of agriculture and 
cattle breeding has been brought to a point beyond 
which it would appear that no stimulus can carry 
the agriculturist. For years past no improvement 
worth the name has been possible in animals. At 
all events, we are told that, ten or even more years 
ago, beasts and sheep and horses were as excellent 
as they are now. This; if true, simply means that the 
awarding of prizes no longer does any good. The 
work of the Royal Agricultural Society in this 
respect has been complete. But it is right to add 
that eminent authorities on agriculture maintain 
that to give up the. awarding of prizes would be a 
mischievous policy. 

If we turn to “implements ’—in other words, the 
machinery used in agriculture and its development, 
the department with which we are chiefly con- 
cerned—it will be found that the position is more 
fixed. For years past nothing of any special 
novelty or commanding merit has been exhibited or 
made the subject of competition. The importance 
of the work done under the auspices of the Royal 
Agricultural Society was immense. The engineers 
of the present generation will realise this, if they 
bear in mind that in 1872 the most economical 
engines in the world—with a doubtful half-dozen 
exceptions—were the racing portable engines 
exhibited by Clayton and Shuttleworth, of Lin- 
coln, and the Reading Ironworks. A little under 
three pounds of coal per brake horse-power per 
hour, with single-cylinder non-condensing engines 
of small size is a performance which has yet to be 
beaten. Steam ploughing, the thrashing machine, 
the reaper and self-binder, to say nothing of a multi- 
tude of smaller machines, were all developed, and 
grew up under the wings of the Society. It is, too, a 
noteworthy fact that the money expended on prizes 
for machinery was always small in amount, and 
apparently quite indadequate to the object in view. 
But the Royal Agricultural Society was in those 
days a power. It was well known that the judges 
were men of. the utmost competence and the 
highest reputations for probity. The result was 
that a prize awarded-in the showyard possessed an 
infinitely greater value than any money gift. The 
trials lasted for several days. They were exceedingly 
popular; and they added to the prestige of. the 
Society in a very remarkable way. No machinery 
trials of much importance have been held for several 
years. The reason is two-fold. In the first place, 
they cost a good deal of money, and, in the 
second, they must cover old ground if they were 
continued. If the engines of 1871 and 1872 repre- 
sented the best that was possible with simple port- 
able engines, the work done by the Davey Paxman 
compound portable engine, which took the first prize 
at Newcastle in 1887, represented finality in that type 
of engine. Competitions in oil engines of various 
kinds have been held since ; but to all intents and 
purposes it is certain that nothing more can be 
done under the old system of competition in promot- 
ing the improvement of machinery. 

A review. of the facts, then, leads ultimately. to 
the conclusion, already stated, that the Royal Agri- 
cultural Society has outlived its. usefulness.. No 
dispassionate, competent person will maintain 
that the breeding of cattle, or horses, or sheep, or 
pigs, would suffer in the least if the Royal Agricul- 
tural Society became extinct to-morrow. It has 
long ceased to influence machinery in any. way. 
During its past career it has done practically 
nothing politically to promote the interests of the 
farmer. For various reasons it has never enjoyed 
unqualified popularity. It is, however, worth 
notice that even last year, in disastrous weather, it 
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had no fewer than 65,000 visitors at Park Royal. 
If does not follow that because the Society has done 
badly the exhibitor has suffered. There is plenty of 
room still for a society as a means of promoting 
intercourse between breeder and consumer, manu- 
facturer and purchaser. But it is doubtful if 
the Royal Agricultural Society could continue to 
live if all its functions were circumscribed, its 
staff reduced, and its expenses cut down to starva- 
tion point. It would be more honourable, we think, 
if the inevitable were accepted, and the fact that the 
Society had done its work fully recognised. An 
honourable death would be more consonant with 
the fine traditions of the Society than an ignoble 
existence. From much contention and conflict of 
opinion one fact comes out undisputed. The Royal 
Agricultural Society cannot continue to exist under 
present conditions. Pecuniary aid may, indeed, be 
forthcoming; but unless an institution of the kind 
can be made self-supporting, it must be useless. 
Societies living on charity soon degenerate into 
refuges for more or less incompetent officials, and 
= to command that respect which is essential to 
utility. 


THE EFFICIENCY OF HEAT ENGINES, 


Last month Mr. Longridge delivered in Manches- 
ter before the British Association of Managers of Tex- 
tile Works, a lecture of unusual excellence. He took 
for his theme steam, gas, and oil engines. Speaking 
to men highly intelligent, yet possibly lacking special 
training in the mathematical theory of thermodyna- 
mics, and traversing well-worn ground, he succeeded 
in making his audience understand how really 
simple are the issues with which those who design 
heat engines are concerned, and he put facts 
in a way to render that which is too often regarded 
as abstruse easily intelligible. We hope to re- 
produce this lecture in our columns at no distant 
date, and for the present we shall confine our 
attention to two or three leading propositions which 
we have found in it. 

Mr. Longridge, dealing with the conditions of 
maximum efficiency, explained why it is that, roughly 
speaking, a steam engine has a thermodynamic 
efficiency of about 20 per cent., a gas engine an 
efficiency of 30 per cent., and an oil engine an 
efficiency of 40 per cent., or about double that of the 
steam engine. He drew a lesson from Carnot’s 
well-known theorem, and he finally arrived at the 
conclusion that since the available efficiency of a 
heat engine augments with the difference between 
the initial and terminal temperatures of the working 
fluid, and is, in fact, a function of the difference, 
that engine must be most efficient, other things 
being equal, in which the difference between 
the initial and terminal temperature of the 
working fluid reaches a maximum. For the 
steam engine he holds that in practice the 
highest available temperature must be sought in a 
superheater, and will be about 800 deg. Fah. As 
this is very close to a dull red heat—iron glowing 
in the dark—it is clear that steam so hot could not 
be used in a cylinder. Now 800 deg. and higher 
temperatures are admissible in internal combustion 
engines, because the cylinder walls can be kept 
moderately cool by the aid of water jackets; but to 
use a water jacket in this way with a steam engine 
would simply neutralise the value of the superheat. 
Consequently, Mr. Longridge does not propose to 
use the superheat directly, but to employ it in 
raising receiver temperature. It is, however, quite 
well kpown that a good deal will be lost in this way. 
Maximum efficiency can be secured only by letting 
steam at 800 deg. enter an engine and expand in its 
cylinders in the normal way. Saturated steam at 
800 deg. would have a pressure of probably 4000 lb. 
on the square inch, which is, of course, quite out of 
the range of practical engineering. But there is no 
reason why steam of, say, 150 lb. should not reach 
that temperature in a superheater, the pipes of 
which ought to be competent to withstand such a 
moderate pressure in spite of the weakening effect 
of the heat. 

It is not in any way necessary to our present 
purpose to give a numerical example of the results 
to be obtained by the use of highly heated steam. 
Indeed, it is extremely unlikely that the results 
obtained in practice would agree with that of 
theoretical calculations. There are far too many 
modifying conditions to permit of close agreement. 
It will suffice to say that it is beyond dispute that 
the hotter the steam the less of it will be required 
to do a stated amount of work. There are obvious 
objections to the use of temperatures over 500 deg. 
Fab. in a steam engine cylinder. But are we con- 
fined to the use of cylinders? The obstacles to 
economy barring the engineer’s way are, for the 
most part, connected with lubrication, friction, and 
distortion. Let us, however, abandon the recipro- 
eating engine, and substitute the turbine. The 





moment we do this we augment mechanical possi- 
bilities enormously. There is nothing to prevent a 
turbine running with its wheels red hot. Turbines 
of the Parsons type, in which the vanes are small 
and the fitting accurate, would not answer, because 
of distortion due to unequal heating. But this 
objection would not apply to wheels of the De Laval 
type, in which there is no close apposition of 
moving and fixed parts. So long as the heat was 
not great enough to so far weaken the revolving 
dise that it would not hold together under the 
centrifugal stress, any temperature might be used, 
and we are much mistaken if Mr. Longridge’s limit 
of 800 deg. could not be considerably exceeded. We 
might have the working fluid admitted to the engine 
at, say, 1000 deg. If it was discharged at 100 deg. 


we should have 1460 deg. — 560 deg. — ‘616 as the 


1460 deg. 

igen of the total heat converted into work. 
e can contrast this with an engine receiving 

steam with a total temperature of 826 deg. 

and exhausting at 560 deg. The figures become 


po = ‘322. Under the first conditions, the 
steam engine, instead of being more inefficient than 
the oil or the gas engine, would at once excel 
‘both. 

Of course, all this is theory; but, granting so 
much, there remains a stratum of fact, and although 
the efficiency of the steam engine might not be 
nearly doubled, it is certain that there is sufficient 
reason to believe that a pitch of economy might be 
obtained by using highly superheated steam in a 
Laval turbine greater than any reached up to the 
present moment. As we have said, the Parsons 
type of turbine does not admit of being used with 
very highly heated steam. In the Laval turbine the 
whole work of expansion is done in the jet, the 
pressure being changed into velocity, the tempera- 
ture falling at the same time. There is, therefore, 
reason to believe that the heat of the revolving bucket 
wheel need never reach a dangerous point, although 
the nozzles were red or even white hot. Certain 
very pretty and interesting problems suggest them- 
selves for solution, as, for example, the velocity of 
outflow of the steam, which ought to become 
excessively mobile. Then no one knows precisely 
how the superheat will disappear; or, in other 
words, what the effect of expansion would be on 
the velocity of the steam when free of the nozzle. 
The shape of the expansion portion of the nozzle 
would demand study. All such matters, however, 
may well be left for consideration to the mathema- 
tician; our purpose will have been served if we 
have made it clear that the turbine permits an 
important advance to be made in the use of super- 
heated steam; while reasoning based on thermo- 
dynamics goes to show that by its employment 
economies may be realised which are quite beyond 
the powers of the reciprocating engine. 
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COPPER. 


ENGINEERS will do well not to hurry their purchases of 
copper, for there seems reason to expect that the present 
period of high prices will soon pass away, and that, by 
waiting a little, engineers will be able to obtain supplies 
at rates which, from their point of view, must be regarded 
as more reasonable. Copper tubes, engine fittings, and 
paae engineering accessories into which copper and 

rass largely enter, and which, to some extent, are 
influenced by those metals, should also before long, be 
obtainable upon somewhat easier terms, and under these 
circumstances there should be no particular haste to 
replenish supplies wherever it is practicable to wait a 
little longer. It is true that there has been a revival of 
activity lately in the copper mining shares of certain of 
the leading companies, and that some shares which early 
in the year were being dealt in at 3 have recently been 
changing hands at 5, and it is also true that Chili bars, 
when they closed in September at £58 7s. 6d. to 
£58 12s. 6d. for cash, represented an improvement of 
£1 2s. 6d. on a month previously, and that on Tuesday 
of the present week the top price for cash had gone up 
a further 1s. 3d. But it has yet to be demonstrated 
whether this upward movement is due to speculative 
influences or to legitimate trade improvement. It is to be 
hoped that the latter is the true cause; but, in any case, 
engineers are not likely to lose much by waiting a little 
longer to see how the market goes, whereas they may 
easily throw away money by purchasing copper and 
brass at the wrong time, for they are expensive metals. 
We should not be surprised if values became easier again 
before long, when the recent temporary flutter in shares 
has quieted down, and we should not like our readers to 
make unnecessarily expensive bargains. ‘“ Make haste 
slowly” is occasionally a good motto. 


THE PANAMA CANAL. 


Tue Panama Canal Company is giving out rm 
orders for excavating machinery. The orders include 
one steam navvy of 70 tons, and two of 90 tons. Quan- 
tities of plumbing fittings are being purchased for a 
large hospital to be built at Ancon for the use of the men 
constructing the canal. The Commissioners, who have 





been for some time in the Isthmus, have returned. The 
most remarkable result of their investigations appears to 
be the discovery that the French maps and borings are 
from first to last, untrustworthy. From a report supplied 
by Mr. Wallace, the company’s chief engineer, we learn 
that all topographical work covering territory more thay 
a few rods from the axis of the canal has been found to 
be so defective as to be wholly misleading, while the cal. 
culations of the Irench engineers of the length of 
the tunneling to be done are found to be more than two 
miles in excess of the actual work. A number of test 
borings made under the supervision of Mr. Wallace hayo 
shown the French records to be worthless, and consider. 
able anxiety has been caused by the discovery that while 
the French records of borings showed solid rock in certain 
sections of the canal at a depth of 100ft. to 125ft., the 
borings made by American engineers have developed 
nothing but sand and clay. What this may involve reinaing 
to be seen. On the one hand it may mean less, on the othey 
more work, The astonishing fact is that French engi. 
neers, men possessing a world-wide reputation for 
scientific accuracy, should have fallen into such errors, 
The announcement has been made that a route has been 
discovered for the diversion of the Chagres River, which 
will confer great benefits on the company, among other 
things permitting the number of locks to be reduced, 
This, however, awaits confirmation. 








COMMISSION ON SEWAGE 


DISPOSAL. 
No, I. 

A sERtIEs of five Blue-books has just been issued by the 
Royal Commission on Sewage Disposal. These are supple. 
mentary volumes to accompany the Comuission’s fourth. 
report, which has already been discussed in our columns, 
The new volumes deal with reports made to the Commission 
by Dr. McGowan, Dr, Houston, and Mr. Kershaw on land 
treatment of sewage. They comprise Part I., General 
Report ; Part I1., Chemical Report, by Dr. G, McGowan; 
Part III., Bacteriological Report, by Dr. A. C. Houston; 
Part IV., Engineering and Practical Report, by Mr. (G. B, 
Kershaw ; and Part V., Report to the Commission by Dr. (;, 
McGowan, Mr. R. B. Floris, and R. 8S. Finlow on Methods 
of Chemical Analysis as applied to Sewage and Sewage 
Effiluents. The Commission have considered it desirable to 
publish these reports, which embody the results and informa. 
tion obtained by their officers, but they defer reporting on 
these matters until their investigations, which are now in 
progress, in regard to other methods of sewage treatment, are 
completed. 

The Commissioners visited a number of sewage farms 
throughout the country, and directed their attention to a 
number of points which are set out at length in the report, 
but which are too numerous to give in detail in the present 
instance. We may say, however, that they included the 
character of the soiland subsoil, drainage, crops, the method 
of applying the sewage and its general treatment, the charac- 
ter of the sewage, arrangements for stormwater, discharge of 
eftiuents, &c. In fact, they went systematically to work to 
investigate, and, as it were, to catalogueall the sewage farms, 
and to study their working and management. Twenty-nine 
farms in all were visited, and it soon became evident that a 
sort of classification would have to be resorted to. First of 
all farms were taken whereon only domestic sewage, or 
sewage containing no excessive amount of trade effluents, was 
treated. Then the farms were differentiated according to the 
nature of their soils. Practically speaking, farms were found 
on seven different kinds of soil, and the following were 
chosen for detailed observation as being representative of 
these seven kinds of soil :—Aldershot camp, sand ; Croydon 
—Beddington, gravelly loam; Nottingham and Cam- 
bridge, light loam; Rugby, high-level farm, heavy loam; 
South Norwood and Leicester, clay; and Altrincham, peaty 
soiland sand. Luton, as being a typical instance of a chalk 
sewage farm, was also kept, to some extent, under observa- 
tion. Samples were also obtained from Worsley, where the 
soil is partly peat and partly sand and gravel ; Hemsworth, 
where the ground is clayey ; Derby County Asylum, where 
the soil is stiff, and overlies red clay ; Lindfield, with clay ; 
Sandhurst, with a sandy soil; and Woking, with Bagshot 
sand, Only the eight first-mentioned farms were, however, 
kept under detailed observation, and a table is given setting 
out the full particulars relating to these farms, and also a 
set of diagrams illustrating these particulars, which diagrams 
are distinctly interesting for the purpose of forming 
comparisons. The various farms are then discussed 
as regards their position, total acreage, total irrigable area, 
average area irrigated at one time, gallons of sewage per head 
per day, dry-weather flow per twenty-four hours, gallons of 
sewage treated per acre per twenty-four hours—this being 
exclusive of storm water, characters of the sewage, method of 
treatment, general character of the subsoil, separate or com- 
bined systems, rivers or brooks into which the final effluent 
is discharged, and length of time in operation. Then follows 
a summary of the feregoing particulars, in which each farm 
is considered in the order of volume of sewage treated per 
acre in the twenty-four hours. That at Cambridge heads the 
list with 121,600 gallons per acre; South Norwood comes 
last with 12,000 gallons per acre. These short summaries 
allow of the general characteristics of each farm being 
immediately grasped and help largely in the proper under- 
standing of the report. 

The foregoing represent an outline of the contents of 
Sections I. and II. Section III. is concerned with the 
work done by the Rivers Pollution Commission of 1868 on 
the land treatment of sewage, together with a reference to 
the results obtained by the 1857-65 Commission. This forms 
a useful record in concise form of what has been done in the 
past. We have not space, however, to refer to it at the pre- 
sent time in greater detail. Sec. IV. deals with Practical 
and Meteorological Observations, and the methods employed 
in visiting the farms and taking samples. We learn 
that, as far as possible, several different times of the year 
were chosen for visiting each of the farms selected 
for observation, This precaution was taken with a view 
to ascertaining, if possible, to what degree the effluents 
were affected by seasonable variations in temperature, rain- 
fall, &c., and also so as to obtain a fair idea of the working 
of the farms throughout the year. The best endeavours of 
the Commissioners could not, however, ensure just the 
weather they wanted occurring when it was desired that 1 
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hould do so, and on more than one occasion a spell of cold 
her coming on in the warmer months of the year, and 


, saa a period of warm weather during the cold season, 

set the anticipations of the Commission to a considerable 
ast. In this section there are given tables dealing with 
a differences of air temperature during the visits to the 


yarious farms, and the influence of the temperature of the 
air on the temperature of the effluents. A description is also 
viven of the methods employed in sampling the sewage and 


effluents. ; 
=. \. gives a summary of the chemical results and 


the conclusions arrived at from a consideration of these. 
The purification results obtained at each of the farms are 
<ummarised, and in a note at the end of this portion of the 
section we learn that, as far as results went, the quality of 
the various effluents from the different farms was not found 
tovary very materially at different times of the year. On the 
whole, however, they were not so good during warm seasons. 
It is difficult to understand why this should be so, and the 
Commissioners propose that this point should, in future, be 
tested systematically by the rate of absorption of dissolved 
oxygen. There are two tables in this section, the first of 
which gives the average figures showing the chemical compo- 
sition of the different sewages; and the second, some average 
figures showing the chemical composition of the final and 
general effluents. The following are some of the average 


ratios of analytical figures—obtained in most instances from 
geven different farms—and are of considerable interest :— 
About. 
tal nitrogen to total organic nitrogen .. 8tol 
os . a buminoid pm si Ttol 
Total organic nitrogen to albuminoid oo 
to 


Oxygen absorbed ia 4 hours at 26-7 deg. 
Cent, to total organfe nitrogen ., .. 

Oxygen absorbed in 4 hours toalbuminoid 
nitrogen .. cc ++ cc ee of co «ve IO13t0l se 

The section then proceeds to consider river and brook 
waters, subsoil waters, storm waters, and surface street 
washings. In connection with this last investigation the 
conclusions arrived at were that even when a street water is 
comparatively pure organically it requires settlement for grit, 
and that, even after long-continued rain, street surface waters 
may be very impure. 

The question of the allowable standard of purity of 
effluents is then dealt with. The Commissioners do not at the 
moment propose to discuss whether or not the chemical 
standard of purity of an effluent might be allowed to vary 
within certain limits according to the volume of the stream 
into which it flows. All that they have done in the present 


4 tol domestic sewage. 


report is to consider upon what principles a standard might | 
reasonably be based ‘‘ supposing the Commission were | 
| standard required, possibly either by working the process at 
| a much slower rate, or by subsequently passing the effluent 


ultimately inclined to recommend one.’ It is remarked that 
a standard might be either 
(1) One of the non-putrescibility of an effluent, without 
regard to the rate at which that effluent takes up 
oxygen ; or 
(2) One of non-putrescibility, having regard also to the rate 
at which oxygen is taken up. 
In both cases it would be assumed that suspended solids were 
either absent or, at all events, no‘ present in larger quantity 
than is allowed for by the Rivers Pollution Commission. 
In discussing the first of these possible standards it is 
remarked that an effluent may show itself to be non- 
putrescent under the incubator test, but at the same 
time may not actually be a good effluent, though the 
probabilities are in favour of its being so. 


On the one hand, it may be a sample which is so fully | 


oxidised as not readily to take up oxygen from the water of a 
stream. Or, on the other hand, it may be only partially 
oxidised, and therefore prone to take up oxygen from 
surrounding water, but at the same time kept from being 
offensively putrescent by the presence of excess of nitrate. 
The Commissioners, therefore, while considering the incubator 
test as most valuable when taken in conjunction with others, 
say that it cannot be recommended alone as a basis for a 
standard. It is not impossible, it is remarked, that an 
effluent only partially purified, but still containing sufficient 
nitrate to enable it to withstand the incubator test, might 
still tend to deposit colloidal matter, which, separated from the 
nitrate in solution, might be putrescible. Moreover, a point 
against the incubator test is that it takes time—several days 
—to carry out. It is recognised that to institute a more or 
less ‘‘ absolute ’’ standard such as that provisionally imposed 
by the Mersey and Irwell Board must necessarily press more 
hardly upon places which have to deal with strong sewages 
than on places where the sewage is weaker. The report, 
however, has no comparative data to answer the question— 
whether it is easier on a given area to purify 50 volumes of a 
stronger sewage or 100 volumes of a sewage half as strong, 
the organic matter in both cases being equal. 

The outcome of a consideration of the whole matter, wherein 
the advantages and disadvantages are weighed without bias, 
is the following pronouncement :—‘‘ Without making any 
definite or final statement on the subject at present, we think 
it would probably be found that any effluent which did not 
within the twenty-hours after drawing take up more than 
about 3 to 4 ¢.c. of oxygen per litre—when kept in a full 
bottle at, say, 18 deg. Cent. or 65 deg. Fah.—would be found 
to be chemically satisfactory.’’ This test, it is pointed out, 
might have to be taken in conjunction with the permanganate 
“oxygen absorbed ’’ test, to provide against the contingency 
—unlikely as it probably is—of an effluent being already 
sterilised. Also, it might possibly—in the present state of 
our knowledge—be advisable, as a further safeguard, to 
stipulate as to the maximum of nitrogenous organic matter to 
be allowed in any effluent at any time. This might be 
measured, say, by the albuminoid nitrogen. It may be, how- 
ever, that the precautions may in the end be found unneces- 
sary. In closing this part of the subject the report adds :— 
‘‘ We think there can be no doubt that, if it could be satis- 
factorily and easily worked out in practice, a standard based 
upon the above principles would deal equably between 
effluents from strong and weak sewages, not favouring the 
one at the expense of the other. 

Sec. VI. is devoted to a summary of the bacteriological 
results and conclusions. It would appear that with one 
exception, which is stated to be apparent rather than real, 
the effluents from land processes of sewage treatment were 
not found to be in a fit state to be discharged into drink- 
ing-water streams. The effluents were usually found to 
contain from 100 to 1000 B. coli or coli-like microbes, and 
from 1 to 10 spores of B. enteritidis sporogens per cubic 
centimetre. Extreme dilution, long distance of flow in a 
stream between effluent outfall and the nearest waterworks 
intake below it, and efficient filtration, are all of them modi- 
fying factors, which “taken singly, much more in conjunc- 
tion, confer a relative, it may be even a reasonable degree of 








safety. But it were wise to judge effluents about to be 
discharged into drinking water streams on their merits, 
and unfettered by attention to necessarily variable factors 
of which the influence cannot readily be weighed or 
measured.’’ The soils of sewage farms, und, in general, 
sewage polluted soils contain strepto-cocci, B. coli 
and B. enteritidis sporogens. In virgin soil these objec- 
tionable microbes would appear to be absent, or rela- 
tively absent. The spores of B. enteritidis remain in the 
soil along time. Experience has shown that the original 
soil microbes persist, and if the supply of sewage microbes to 
the land be discontinued, they contend with and ‘‘ gradually 
oust such of the non-sporing bacteria of excremental origin as 
may be judged to be of adventitious sort.’’° The effluents 
from sewage farms are relatively free from soil microbes, 
while containing large quantities of sewage microbes. With 
the one exception already mentioned, no single farm of the 
eight kept under special observation yielded effluents of an 
entirely satisfactory character. Thus the average numbers 
of bacteria found in the effluents at these places were as 
follows :— 
Bacteria per c.c. 
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The general results arrived at, however, were so far satis- 
factory ‘‘as to give rise to the belief that land, although of 
not altogether suitable sort, can, if it is not greatly over- 
worked, purify sewage to a reasonable extent.’’ The per- 
centage improvements, judged by the reduction in the number 
of bacteria, were in some instances most striking. Thus :—- 


At Aldershot Camp the improvement was 99 per cent. 
9 
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All these figures being with agar at 37 deg. Cent. The 
inequality of the effluents was, however, noticeable. This is 
seen by the fact that the best results at foregoing seven 
places showed 196, 930, 1080, 900, 300, 980 and 900 bacteria 
per cubic centimetre respectively. Comparing land treat- 
ment generally with the treatment by contact beds, continuous 
filters, &c., it would appear that as at present conducted the 
operation of the so-called artificial processes does not produce 
such good results bacteriologically as does land. The report 
adds, however, ‘‘ But there seems no reason to assume that 
these effluents might not be brought up to any reasonable 


through some special filter, or by chemically treating it.”’ 








DOCKYARD NOTES. 


Tue King Edward VII. has arrived at Portsmouth, and is 
going into No. 15 dock preparatory to her trials. 





THE Formidable left Portsmouth for the Mediterranean 
station on Wednesday. She only paid off on Saturday, so 
her re-commission was fairly smart work. No repairs of any 
sort have been effected upon the ship at Portsmouth. 
Special interest attaches to this second commission of hers 
in connection with the ‘‘ battle of the boilers,’’ as she is put 
to serve a double commission in order to prove what is the 
‘life ’’ of Belleville boilers without dockyard re-fit. Three 
years used to be the popularly assigned life, but as the 
Formidable came home with boilers in perfect condition, 
there is no reason to suppose that she will not run to double 
the reputed span. lets 

Tue Triumph, which reached Portsmouth last week, was 
on Wednesday docked for repairs after collision, and for 
general overhaul. She is a sumptuously-fitted vessel inside, 
suggestive of the liner rather than the British warship. The 
principal thing that strikes one in her is the saving of weight 
in the bulkheads between decks and so forth, where hits will 
matter little. She is very long, and her stumpy masts and 
big crane derricks give her a semi-German appearance, which 
is heightened by a red band round each funnel. Generally 
speaking her crew seem little dissatisfied with her, though 
complaints are heard that there might be more in the way of 
safety arrangements to the guns, and that the coal bunkers 
are hardly enough for her needs. She is very fast, and said 
to do her twenty knots easily on such runs as she has had. 
These, however, have not as yet been very many. Nothin 
more is heard about her reported wetness in a seaway, an 
the contention of the critical that she cannot fight her main 
deck guns in a seaway has not yet been proved one way or the 
other. Till it has been, it may be just as well to take 
ailverse reports upon the matter with some salt. 





THE Hogue is to be commissioned for the China station 
towards the end of October. 





Tue destroyers Eden and Derwent are to undergo a series 
of competitive trials as to the relative merits of turbine and 
reciprocating engines for these craft. The Eden has turbines 
fitted to her. 








THE DAIRY SHOW, 1904. 


Tue British Dairy Farmers’ Association has held its 
thirty-ninth annual dairy show at the Agricultural Hall, 
Islington, this week ; it opened on Tuesday and closed to-day, 
Friday. The display maintained the interesting character 
of the previous exhibitions, and from a point of view of 
numbers of entries, even exceeded them. There were over 
400 classes, whilst the number of exhibits were well in the 
thousands. 

From an engineering point of view, various small devices 
showed that this department of applied science is constantl 
being brought into requisition in the delicate and light cee | 
connected with the dairy.. In Class 88, inventions, &c., 
there were thirty-six entries. The most conspicuous were those 
relating to the refrigeration of milk; at various points in the 
hall the frost-covered pipes were to be seen, generally with 
crowds round them, anxious to test the character of the deposit. 
The more ambitious had complete plants with carbonic acid 
compressors and circulating systems for the expanded gas 
and for brine. That of H. J: West and Co., Limited, of 





Southwark Bridge-road, for instance, was a neat plant, which 
succeeded in covering a good length of pipe with frost. The 
Linde Company was there, also A. G. Knock and Co. These 
comprehensive plants serve for cooling storage chambers, as 
well as for merely cooling milk. But there were less ambi- 
tious installations for cooling the milk by means of ice and 
salt, and then the problem resolved itself into keeping a 
stream of brine cold and circulating it through the milk 
cooler, and various types of small engines and wee pumps 
were brought into requisition for this purpose. Cream 
separators again came in for a share of attention, but the 
improvements turned chiefly on the arrangements for divid- 
ing the milk into thin layers on entering the bowl. Alumi- 
nium plates were apparently in favour for this purpose, and 
two or three exhibitors showed how a number of these 
plates could be successfully packed together for use in 
the separator. To render these plates accessible for 
washing without separating them from the cone, the 
‘Globe’? Separator Company use curved blades set 
vertically, and hinged and jointed to a central mem- 
ber. They are easily cleaned by placing them on a 
wooden peg, and twisting them round in hot water. The 
Alexandra Separator Company, to prevent the bow! slipping, 
has put an excentric ratchet on the spindle head, which is 
thrown out by the centrifugal force, and engages in a notch 
in the bowl bearing ; the rubber ring, too, has been replaced 
by a spring steel ring in this separator. Hayes and Son, of 
Stamford, hada new patent hygienic tap, provided with a 
plate which passed under and covered the orifice when the 
tap was turned off, and so kept out dirt. There was a pat- 
making machine, a diversity of boxes for the conveyance of 
eggs, churns made with the body in a single piece without a 
joint, and other milk vessels; also various kinds of vehicles 
for conveying milk. Messrs. Blackstone and Company, 
Limited, of Stamford, showed the new Blackstone swath 
turner and hay collector, which runs on two wheels. In front 
of each wheel a crown of tines is placed in a head, which is 
made to revolve by means of a spindle and gearing from the 
wheel. Each head revolves independently of the other, and 
the tines are hinged and curved so as to be able to accommo- 
date themselves to the unevenness of the ground. The 
machine can be used either to turn hay over, or to collect it 
together by merely changing the gearing with a lever. 

So large was the class of inventions, that when we left, Mr. 
Young, the secretary, had not yet received the awards of the 
judges. 








MALLET DUPLEX LOCOMOTIVE. 


Our Supplement this week completes our illustration of 
by far the largest locomotive ever built. No engine of the 
size could be worked in Great Britain. Full particulars of it 
have been published, with sectional drawings, in our im- 
pression for September 16th, 1904. 








OBITUARY. 


Ir is with much regret that we have to announce the death of 
Mr. W. Ford Smith, a prominent Manchester engineer, and the 
founder of the firm of Messrs. S:vith and Coventry, of Salford. 
He was a man possessed eminently of business qualifications, and he 
was instrumental in raising his firm to one of the foremost positions 
in the engineering world. He was, how2ver, little seen in engineer- 
ing circles, being always of a very retiring disposition, He was 
in his seventy-fourth year. 








BOOKS RECEIVED. 

The Ratepayer’s Guide: Being Notes - the Assessment oy 
Property to and Appeals against the Poor Rate. By H, Goddard, 
Surveyor. Published by the Author at St. Stephen’s-chambers, 
Wolverhampton. Price Is. 

Practical Coal Mining. By T. K. Cockir. London: Crosby 
Lockwood and Son, 7, Stationer’s Hall-court, Ludgate Hill. 
Price 4s, 6d. 








INSTITUTE OF MARINE ENGINEERS.—The session for papers and 
discussions in connection with the Institute of Marine Engineers 
will be re-opened on Monday, October 10th, at the premises of the 
Tustitute, 58, Romford-road, Stratford, at 8 p.m. The following 
is the programme for October :—Monday, 3rd.—7.45 p.m., “ Fuel 
Testing.” Monday, 10th.—8 p.m., ‘‘ The Protection of Metal Sur- 
faces.” Discussion on paper, by Mr. H. Brandon, member, read 
on April 18th, and already published in the ‘‘ Transactions.” 
Monday, 17th.—7.45 p.m., ‘‘ Fuel Testing.” Wednesday, 19th.— 
6.30 p.m., annual dinner at Liverpool-street Station Hotel. Mon- 
day, 24th.—8 p.m., ‘* Technical Education,” paper and discussion. 
Monday, 31st.—8 p.m., illustrated lecture on “ Lighthouses,” by 
Mr. J. Sparling. Ladies invited also. 


AUTOMOBILE PROTECTION SoctETy.—The usual monthly meeting 
of the Council of the Automobile Mutual Protection Association 
was held at Cecil-chambers, Strand, on September 30th, when the 
Earl of Shrewsbury, President of the Society, took the chair. 
Seven firms were submitted for election and admitted to member- 
ship, whilst four members were added to the Council, viz.:— 
Messrs, Jesse Ellis, Maidstone; W. E. Rowcliffe, Manchester ; 
A. Pereno, Farman Automobile Company, and W. R. McTaggart, 
Dublin. It was decided to appoint a sub-committee for the com- 
mercial vehicle and heavy transport section of the Society, and 
the foliowing were appointed :—Messrs. Wm. Deighton, Yorkshire 
Wagon Company, Leeds ; Jesse Ellis, Maidstone ; Jno. H. Toulmin, 
T. Coulthard and Co,, Preston ; J. Donovan, Londonderry Works, 
Seaham Harbour; W. H. Maudslay, Maudslay Motor Company. 
Coventry ; John T. Savage, King’s Lynn; and Henry Spurrier, 
jun., Lancashire Steam Motor Company, Leyland. The finance 
report showed available funds amounting to £2044 5s, 10d. after 
providing for all liabilities. 


INSTITUTION OF ELECTRICAL ENGINEERS (GLASGOW Local 
SECTION).—The opening meeting of the session will be held on 
Tuesday, November 8th, at 8 p.m., when the chairman, Mr. 
Robert Robertson, M. Inst. C.E, will deliver his inaugural 
address. The Committee inform us that, as in previous years, 
they have secured the large hall in the Institution of Engineers 
and Shipbuilders building at 207, Bath-street, for the meetings. 
It is possible, however, that one or two out meetings will tahe 
place, of which due notice will be given. It is hoped that members 
of all grades of the Institution will assist the Committee in making 
this section in the coming session as successful as in the past, by 
attending the meetings, taking part in the discussions on the 
papers brought forward, and introducing visitors. In view of the 
success of both the dinner and smoking concert last year, the 
Committee have decided to repeat the arrangements to hold both 
again this year. The session will be opened with the former on 
October 28th, at which it is expected that the Lord Provost of 
Glasgow, the President of the Institution, and other distinguished 
guests will he present. 
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STEAM EXCAVATOR 


MR. A. W. ROBINSON, MONTREAL, ENGINEER 


~FHe= 


THE ROBINSON STEAM EXCAVATOR. 
For heavy earthwork excavations on railway and canal 
work, and in general construction, the American engineer 
and contractor makes extensive use of the ‘‘steam shovel”? | 
or steam excavator, and within recent years some very large 
and powerful machines of this class have been built. One 
of the interesting machines at the St. Louis Exhibition, 
is a new design of steam excavator, which embodies, it is said, 
a number of novel and special features. This machine is the 
invention of Mr. A. W. Robinson, C.E., of Montreal, Canada, 
who has had long experience in the design, construction, and 
operation of excavating and dredging machinery. It was 
built by the American Locomotive Company for the Atlantic 
Equipment Company, of New York. 

This excavator, which is illustrated from a photograph, 
has a heavy steel underframe, and is mounted on a pair 
of four-wheeled bogies. At the rear end is a boiler of the 
locomotive type, with cab and side tanks representative of 
locomotive practice. At the forward end is the swinging jib 
or boom, the operations being controlled by a cranesman in 
a steel cab at one side. To increase the laterak width of the 
base of support, so as to afford stability in swinging and in 
making side cuts, there are projecting arms on either side, 
which are set up by screw-jacks. The tension members are 
attached to a strong transverse truss, so that the heavy 
tension and compression strains in the jack-arm members do 
not come upon the underframe of the machine. 

The two most important and novel features are the follow- 
ing :—First, the winding engine is mounted directly upon 
the turntable forming the base of the boom; secondly, the 
usual hoisting chain is replaced by a single wire rope 
attached directly to the bucket instead of to a bail; and, 
thirdly, the wire cable runs directly from the winding drum to 
the bucket, instead of being led to and fro through a series 
of blocks to form atackle. With the powerful machines now 
buiit and the high speeds at which they are run the chain 
becomes a serious consideration, as it often weighs more than 
a ton and is run at a speed of 500ft. to 1000ft. per minute ; it 
is also reversed twice for each lift, or perhaps eight times per 
minute. This, with the number of bends around the small 
sheaves, consumes considerable power and involves much 
wear. In the new machine tkere is but a single sheave, of 
large diameter, reducing the friction loss and also increasing 
the angle of lead to the bucket, with the result of greatly 
increasing the digging effect with the same power. A direct | 
hoist with wire rope has previously been employed with | 
success in dipper dredgers. The construction of the new | 
machine is such that a higher lift can be obtained than with 
other machines having the same length of boom. 

The hoisting engine is mounted at the base of the boom | 
and revolves with it, so that no guide sheaves are required, | 
as where the engine is mounted stationary on the floor of the | 
machine. The engine, with drum and gearing, takes up very | 
little room, and can operate the dipper at the rate of five to | 
six loads per minute. The drum is short but of large | 
diameter, and fits between the sides of the boom. Steel | 
gearing is employed, strong enough to stall the engine under | 
full steam pressure. The hoisting friction gear is operated by | 
steam. 

The A-frame, from which the head of the boom is guyed, | 
is formed of steel bars, resting on shoe pins, and having a 
cast steel head. For travelling over the line this frame can | 
be lowered to a clearance of 15ft. above the rails. The boom | 
is straight, with two side frames, each composed of a web | 
plate, with flanges formed by steel channel bars. The turn- | 
table is built up of steel plates, and carries the cast steel | 
engine frame, which also forms the foot of the boom and the | 
centre of the turntable. The base-plate attached to the | 
underframe is of cast steel. It might seem at first sight that 
the added weight of the hoisting engine on the front end 
would be a disadvantage, but in practice this does not prove 
to be the case. The engine frame, forming also the centre 
of the turntable and foot of the boom, takes the place of four 
or more castings of greater total weight, and the load due to 
the weight is much less than that due to the working stress. 
The arrangement has the positive advantages of permitting a 
direct lead of the hoisting rope from the engine to the dipper 
or bucket, and it leaves more room on the machine, which is 
available for a larger boiler. 

The hoisting cable is double, looped over a thimble on the | 
bucket, and having both ends attached to the drum. The 
cost of this cable is about £8, as compared with £27 for a 
chain, which would be subject to more wear, and would not | 
last any longer, while absorbing more power. 

The dipper or bucket is ef special design, and the arrange- 
ment of the dipper beam or handle is such that the bucket 


can be raised 6ft. higher than in other. machines with the 
same length of handle. The back of the dipper is a single 
steel casting, with legs to receive the dipper handle and the 
legs for bottom door. The dipper handle is worked by a rack 
gearing with a pinion driven by a thrusting engine bolted to 
the boom. 

The swinging of the boom is effected by an independent 
reversible engine, similar to the thrusting engine, and double 
geared to the drum. This drum carries in each side a double 
steel rope which is attached to the turntable. The same 
engine furnishes power for propelling the car when required ; 
the power is transmitted to a cross shaft beneath the under- 
frame, from which sprocket chains lead to sprocket wheels 
on the inner axles. 

The larger Robinson machines handle buckets of 34 cubic 
yards capacity, and give a pull of 50,000Ib. on the bucket. 
These are in use on the Pennsylvania Railroad and the New 
York Central Railroad. The machine at the St. Louis 
Exhibition is somewhat smaller, and its leading dimensions 
are as follows :— 

Length over underframe 
Width over underframe.. .. 
Rolled joists of underframe .. 
Capacity of bucket .. Pe 
Clear height of lift 
Pull of engines .. 88,000 Ib, 
Length of boom ie’ tats aoe . 23ft. Sin. 
re 
Diameter of sheaves eae » 
Cylinders for hoisting engine 10in. by L0in. 
a » Swinging ,, Tin, by Sin. 
e », thrusting ,, Tin. by Sin. 
hoe ER eee 2ft. Sin. 
Journals .. .. jin. by 9in. 
Boiler, diameter 3ft. 10in. 
length 20ft. 


26ft. 

10ft. 

20in., 651. per yard 
24 cubic yards 

16ft. 


” 








SENSITIVE DRILLING MACHINE. 


WE illustrate below a small-geared sensitive drill suitable 
for use either on a stand or ona bench. In design it is rigid 


SENSITIVE DRILL 


and compact, the amount of space occupied on the bench 
being only 17in. by10in. It is driven through spur and bevel 


' gears by a cone pulley, with 1fin. belt. This gives sufficient 


power to enable two or more holes to be drilled simultane: usly, 
The illustration shows the machine arranged for drilling 
four holes at once in discs requiring twenty-four holes, a small 
indexing jig—also shown—completing the operation. While 
specially adapted for such work, it is also easily adapted for 
general work. The spindle, which is generally fitted with 
a drill chuck, has a travel of 24in., with adjustable stop. A 
pump and reservoir for oil are fitted when required. The 
tool is designed and built bv Messrs. Spong and Co., of High 
Holborn, London. 








WALES RAILWAYS AND 


TRAMWAYS. 


ONE of the best indications of the prosperity of the State is seen 
by the volume and class of railway traffic carried, and the report 
of the Railway Commissioners for the year ended June 30th last, 
which is just to hand, affords some interesting reading. Through 
the breaking up of the disastrous drought which had prevailed for 
some considerable time and culminated last year, an impetus was 
given to the cultivation of the grain crops, which were so prolific 
that they created a record in the carriage of grain and flour over 
the railways. On the other hand, with the good season the 
necessity for carrying hay, straw and chaff at nominal rates, in 
order to assist in keeping starving stock alive, no further existed, 
which reduced the carriage of this traffic to the extent of 141,793 
tons. A considerable time must elapse before the live stock will 
have reached its normal conditions, as a decrease of 127,533 tons 
on the live stock traffic of last year testifies. 

During the year 142 miles of new lines were opened for traffic, 
making in all 3281 miles open, of which 36 branch lines or country 
sections, aggregating 2096 miles, are worked at a loss. These 
lines, for the construction of which the Railway Commissioners are 
not responsible, represent a capital expenditure of £18,320,149 out 
of a total of £42,288,517, on which the loss, including interest 
charges, amounts to £440,697. This loss has been reduced to 
£306,676 when the whole of the lines are taken into account. 

Although the nature of the traffic has not been as remunerative 
as in former years, the upkeep of the lines has not been allowed to 
suffer for the purpose of showing a favourable return in the 
working expenses. The replacements and rebuilding of rolling 
stock have tn effected to the extent of £94,439, in which amount 
are included 51 locomotives and 223 coaching and goods vehicles ; 
237 miles of line have been renewed and improved, and 71 miles of 
line have been materially strengthened by the substitution of 
strong angle plates in place of the original strap fish-plates. 
Reference to a series of years shows that while the volume 
of traffic has been increasing year by year, the low grade goods 
has been increasing out of all proportion to the better class traffic, 
which is the principal cause of the net earnings not being con- 
siderably higher. 

The savings effected by the reductions in grades and curves, the 
employment of more powerful engines, and the better loading of 
wagons, are now being brought more prominently under notice, 
for during the past year while the ton-mileage carried was only « 
little over 1 per cent, less than the previous year, a reduction of 
1,101,096 goods train miles was effected. 

Tramways.—Since the conversion of the city steam trams to 
electric traction, and the reduction of the fares to one-penny sec- 
tions, the traffic has increased to so great an extent that additions 
to the plant can hardly keep pace with requirements ; the total 
output of the plant at the Ultimo Power-house for the year was 
33,740,277 «kilowatt hours, Several new sub-stations have been 
equipped and brought into use. When they are all completed, 
there will be seventeen sub-station units of 450 kilowatt output 
each distributed over the various suburbs. The central power- 
house is now being extended by the addition of a generating unit 
consisting of a calh-quadiatec of 1875 kilowatt power. New elec- 
tric cars to the value of £110,737 have been provided out of working 
expenses since the conversion, replacing 158 cars and 29 steam 
motors, 

Earnings for the past year amounted to £802,985, being an 
increase of £50,951 over the previous year, while the working 
expenses were £673,625, being anincrease of £19,460. The number 
of ngers carried during the year was 137,843,513 as against 
136, 405, 402 for the previous year. . On the 125? miles open for 
traffic—181} miles of single track—the cost, including equipment, 
was £3,471,759. Interest on the tramway capital called for 
£122,784, thus showing a surplus of £6576 over working expenses 
and interest, 


NEW SOUTH 








BIRMINGHAM ASSOCIATION OF ,,MECHANICAL ENGINEERS.—'The 
opening meeting of the section of the above Association was heli 
on Saturday at the Grand Hotel. Mr. R. Holliday, president, 
was in the chair, and there was a very large attendance of 
members. Messrs. W. J. Martin and F. Platt were electe: 


| members, and Messrs, F. Bagnall, H. W. Dures, A. Robinson, 


and W. H. Broadfoot were nominated for ordinary membership. 
The diploma for the best paper read before the Association duriny 
the past session has been awarded to Mr. R, B, Hodgson, 
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THE ROVER MOTOR CAR. 


od 


In our reports of the trials of small motor cars recently 
leld by the Automobile Club, reference was made to the 
which has been constructed by the Rover Cycle 


vehicle 





the pedal is pushed forward and the levers Q—of which there 

are three—pull back the disc P which carries the levers, and 
forces O into driving contact with N. 

The gearing is designed to give three speeds forward and 

| one reverse, namely, eight, sixteen, and twenty-four miles per 

hour and eight on the reverse. The top speed is obtained 


Fig. 1—-SIDE ELEVATION OF ROVER CHASSIS 


Company, Limited, Coventry, from the designs of Mr. E., 
W, Lewis. We are now enabled to place before our readers 
several illustrations showing the novel form of construction 
adopted. Figs. 1 and 2 show an elevation and plan: of 
the chassis, and Fig. 3 represents a sectional elevation 
through the crank chamber, clutch, and gear 
boxes. The engine is of the vertical single 
cylinder water-cooled pattern with mechanically- 
operated exhaust and inlet valves. The cylinder 
is 44in. diameter by 5in, stroke, and it is claimed 
that 8 brake horse-power can be developed at a 
speed of 900 revolutions, while the engine is 
capable of acceleration up to 1500 revolutions. 
The crank is made from a solid steel forging, 
internal fly-wheels being bolted to the cheeks of 
the cranks. The weight of the fly-wheels is 1201b., 
or about one-eighth of that of the car when in 
running order. The bearings of the crank and 
crank shaft run on large size balls, and a pinion on [— 
the crank shaft drives a spur wheel which in turn a 
gives motion to a gear wheel keyed on the half 
time shaft. The latter is provided with a set of 
cams, Which by an endwise movement, communi- 
cated by means of a foot lever, affect the operation 
of the exhaust and inlet valves. For instance, 
when it is desired to reduce the speed of the engine, 
pressure on the foot lever causes the cams to 
reduce the lift of the inlet and exhaust valves, 
while a further depression causes the cams 
to close the valves altogether, and the engine acts 
only as an air compressor, thus forming a 
highly effective brake. Power is transmitted to 
the main driving shaft G, through the medium of a 
specially constructed clutch N, O, P, Q—Fig. 3. This 
is made in the form of a floating cast iron disc O, 
having a centre boss with a square hole, the power 
being transmitted from the crank shaft D through 





by means of a direct drive right through from the clutch 
shaft to the rear bevzl wheel, which is secured to the 
differential case, and is situated in the aluminium casting 








and Z is slid along its shaft from the neutral position between 


the slow forward speed and the reverse speed into a small 
wheel behind L, which is continually rotating on an idle 
fixed shaft not shown in the figure. This wheel is always in 
mesh with L, and only comes into driving action when the 
slow speed wheel Z is moved into gear with it. The 
changing of the gears is effected in a novel 
; manner through the medium of a tube arranged 
concentrically with the steering stem, and 
connected to a lever situated under the steering 
wheel. 

From the illustrations it will be seen that 
the engine A, the clutch box B, gear box C, 
propeller shaft casing and exhaust box D, 
together with the aluminium casting E, form 
one solid whole. The front axle is a steel tube, 
the end jaws being brazed into it. The steer- 
ing levers are situated at the rear of the axle, 
and are connected together by means of a cross 
rod, but the steering is effected by means of a 
double cable, which is rotated about the spindle 
at the bottom of the steering stem by means of 
the steering wheel. The connections between 
the cable and the ends of the levers which 
actuate the wheel spindles are made through 
the medium of a spring, the spring being 
so adjusted that only one of the cables is 
taut, the second being slack and acting as a 
reserve. 

The front end of the car is carried by means 
of a horizontal bolt resting on a bracket on the 
transverse plate spring Y, supported on the 
front axle. The body is supported at the rear 
on two longitudinal springs, which are sepa- 
rately fixed by means of a single bolt in 
brackets carried at the outer ends of the rear 
axle case, the front end of the body being 
hinged to a swivel bar E,, which is in turn 
secured to the bracket carrying the swivel pin 
before mentioned. The frame of the car is 
chiefly an aluminium casting, and the body is 
designed to carry two persons. The splash 
system of lubrication is adopted for the engine, 
and the lubricant for the clutch, gears, and 
rear axle is inserted through inspection covers. An 
electrical system of ignition with accumulators is pro- 
vided, and has one or two novel points. The circulation 
of the water through the cylinder jacket is effected by a 
special form of pump with a two-bladed propeller, but 
























































E. As will be seen from Fig. 3, for the low speed the wheel 
X meshes with C, and transmits the motion through the 
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Fig. 3.—SECTIONAL ELEVATION OF CRANK 


countershaft N, to the wheel E,, thence to Z and the shaft 
H,. This finally transmits the drive to the propeller shaft 
through a connection to the end of H,. For the second 
speed, the motion is transmitted in the same manner 
between the two constant wheels X and C;, and along the 


{ Fig. 2—VIEW ON TOP OF THE CHASSIS 


tke casting N to the plate O, and through the square- 
ended shaft G, to the first gear wheel X, which carries 
the jaws A;,,and also carries a bearing for the shaft 
H,. The clutch foot lever operates the lever R, and draws 
back the sleeve V against the action of the spring W, when 


shaft N,, through the two wheels D, and Y and the shaft Hj, 
and thence to the propeller shaft. For the top speed, the 
jaw clutches B,, fitted to the gear wheel Y, mesh with the 


jaws A, on the small wheel X, thus giving a direct through | 


drive. The reverse is obtained when the sleeve carrying Y 








CHAMBER, CLUTCH, AND GEAR CASES 


should this become deranged the water will still continue 
to flow on the thermo-syphon principle. Inspection of 
the water jacket is rendered easy by the provision of an 
aluminium cover bolted on top of the combustion chamber 
as shown. In addition to the engine brake, powerful band 
brakes are also provided on the rear wheels, 
the brakes being of wrought iron working on 
malleable iron drums. At the rear of the 
engine is a vertical cast aluminium bracket I— 
Figs. 1 and 2—bolted to the clutch case B. 
This forms a stand for the petrol tank, and 
carries the electric battery and the carburetter 
H and various other attachments. 


In the trials alluded to above the car was 
constructed to accommodate two persons, but 
it was apparent that there was sufficient power 
in reserve to enable at least three persons to be 
carried with ease. 


THE INSTITUTE OF SANITARY ENGINEERS,—The 
— meetings of this Institute have been 
arranged :—October 10th, Organising Committee 
at 3 o'clock, Examination and Literary Committee 
at 5 o'clock; October 15th, visit to the Liernur 
system of sewerage at Stanstead, train leaving 
Liverpool-street at 1.23 p.m.; October 19th, 
Election Committee at 3 o’clock, General Purposes 
and Finance Committee at 5 o'clock. The Institute 
also announces a course of lectures in Practical 
Sanitary Science, to take place between this time 
and February next. The course will consist of 
twenty lectures. The various lectures to be given 
will be by well-known professional men, and will 
be illustrated with diagrams, drawings, models, 
and lantern slides. The lectures are intended 
to cover the whole of the subjects scheduled 
by the different bodies who hold examinations 
in sanitary science, and wil] deal with mechanical 
physics, hydraulics and hydrostatics, building 
construction, plumbers’ work, sewerage, sewage 
disposal, water supply, meteorology, ventilation, 

ee heating and hot-water supply, lighting, scavenging 

nr Se and disposal of refuse, &c. Visits to sanitary works 

of interest are being arranged in connection with the 

lectures. The reference library is open free to 

students attending the course. The loan of books from the library 


| can be obtained on payment of 1d. per volume per week. The fee 
| for the course will be 15s. Application for admission should be 


made as early as possible to Mr. Arthur E. Ashby, secretary, 
19, Bloomsbury-square, W.(., from whom further particulars may 
also be obtained, 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions o, our 
: correspondents.) 


NILE IRRIGATION. 


Sin,—In your issue of September 16th, Sir Hanbury Brown has 
reviewed the scheme suggested by Mr. J.S. Beresford, C.1.E., and 
conditionally approved by Sir William Garstin, for diverting the 
waters of the Albert Nile—known as the Bahr-el-Gebel—-from Bor 
to the mouth of the Saubat River, on a length of 340 kiloms., and 
sending them down a canal capable of carrying 600 cubic metres 
per second, at an estimated cost of £5,500,000. In his review Sir 
Hanbury puts his finger on the weak point in the project, viz., the 
difficulty and loss of water entailed at the crossing of the Albert 
Nile just up-stream of the Saubat mouth. The difficulty will be got 
over, as Sir Hanbury himself suggests, by an earthen embank- 
ment provided with a regulator. The loss of water cannot be got 
over. 

I have taken the following figures from Sir William’s report and 
from the gauge records of the Public Works Ministry :— 

Discharge in Cubic Metres per Second during February, March, 

and April of the Albert Nile. 
1901. 1902. 1903. 1904. 
At Gondokoro above Bor .. .. 600 .. 600 .. 700 .. 1000 
Up-stream of the mouth of the 
Saubat River oe 2 oO. Oe... 6 ee 

Now, in a year like 1901 or 1902, with 600 cubic metres per 
second passing Gondokoro, the diversion canal might be allowed to 
take in 500 cubic metres per second, leaving 100 cubic metres per 
second for the Albert Nile, Atem River, and all the Nuer, Dinka, 
and Shillook country between Gondokoro and the Saubat mouth. 
An allowance of 100 cubic metres per second would not be liberal, 
and would probably result in the water becoming stagnant and 
very impure, but we shall leave that alone. Starting with 500 cubic 
metres per second of clear water, the high-level diversion canal 
would never lose less than 50 cubic metres per second through 
percolation and evaporation before it reached the Saubat mouth. 
Many authorities would put the loss at 40 per cent., but I shall 
svy 10 per cent. 

We should then have 450 cubic metres per second entering the 
White Nile at its head, just at the end of the Albert Nile and the 
mouth of the Saubat River. At this point, however, under 
normal conditions the Albert Nile would have been discharging 
300 cubic metres per second. This supply, after the opening of 
the diversion canal, would have failed utterly, as the waters of the 
Albert Nile would have been diverted down the diversion canal. 
Whatever water there was in the Albert Nile would, moreover, 
have been at so low a level that it could not have flowed down the 
White Nile together with the high-level water of the diversion 
canal. We should, therefore, have had in a year like 1901 and 
1902 a net gain of 450 less 300 cubic metres per second, or 150 
cubic metres per second at the head of the White Nile. By the 
time this extra water reached Assudn it would have become 
100 cubic metres per second ! 

If this project, or any other project of any kind, is ever to be 
carried out on the upper waters of the White Nile, the very first 
thing to be done will be to construct a weir or barrage at the 
outlet of the Albert Lake at Wadelai, or lower down at Dufile. I 
should say, judging from the map and the cross section, that 
Wadelai itself would be an excellent site fora weir. I have advo- 
cated this project in season and out of season these ten years, and 
now that actual discharges and figures are before me, I am more 
than ever convinced that I was no untrue prophet when I wrote in 
my book on ‘The Assuan Reservoir Dam and After” that ‘‘ the 
point where Lake Albert ends and the Albert Nile begins to have 
a rapid and contracted stream will be the site of the future great 
regulator or barrage of the upper waters of the Nile. This work 
will be here or at Dufile.” Such a work would cost anything 
between £400,000 and £1,000,000. 

If such a work were carried out, it would be possible to ensure 
every year a discharge of between 1000 and 1500 cubic metres per 
second at Gondokoro from January 15th to May 15th—i.e., during 
the months which determine the summer water supply of the 
White Nile for Ezypt. Such a quantity of water would ensure 
150 cubic metres per second at the head of the White Nile, as it 
has done this year even under existing conditions ; while with a 
littie training and dredger work in the Albert Nile between 
Gondokoro and Lake No, it might be increased to 600 cubic metres 
per second and even more. 

The way in which this work of training should be carried out 
has been admirably laid down on page 174 of Sir William’s report. 
‘* Alter the flood conditions of the Albert Nile (Bahr-el-Gebel) as 
little as possible, let the excess flood water escape on both sides, 
but keep the summer supply in its channel.” This is to my view 
the soundest statement from an engineering point of view in the 
report. Hitherto we have always assumed a vast expenditure for 
keeping the flood supply in one channel, but with our attention 
devoted to the summer channel, we should have before us all the 
advantages of summer training works without any fear of inunda- 
tions. The very wildness of the regions would be in our favour. 
To be able to train a river in summer, without any nervousness in 
floods, is given to few engineers. I had never thought that any 
good thing could come out of the Sudd region, but, looked at from 
this point of view, we can, even in this inhospitable waste of 
waters, confirm Shakespeare’s saying that ‘‘ There is some soul of 
goodness in things evil.” 

Cairo, September 26th. W. WILLCocKs. 


RAILWAYS AND TRAMWAY COMPETITION, 


Sir,—It is not an uncommon os to hear the average 
investor make a remark to the following effect:—‘‘What a 
calamity it must be for the X. Railway Company to have to with- 
stand the competition of the Y. Electric Tramway Company. 
They have been compelled to reduce their fares, otherwise local 
traffic would have been completely annihilated. I am glad I have 
no shares in the railway company.” And so on, and so forth. 

I have ventured to put the above declaration into the mouth of 
a man who sometimes speaks unbiassed by any real knowledge of 
the subject with which he is dealing ; but the same complaint is 
also heard in the councils of those who are better qualified to 
express an opinion, At several recent half-yearly meetings of rail- 
way companies endeavour has been made to explain the absence of 
large dividends, or the falling off in traffic receipts, by referring 
to the opening of an electric tramway in competition with local 
traffic. 

It goes without saying that there is some foundation for this 
complaint. If the fare between two places is 6d. by rail and 5d. by 
tram, many people will travel by tram, in order to save the penny, 
even at the expense of a considerable amount of time. . Realising 
the truth of this fact, a railway company is bound to reduce it: 
fares, and to the extent of that reduction must rest content to 
suffer an immediate loss, which may amount to something consider- 
able in the course of the year. A reduction so made has the 
appearance of causing an absolute loss, as compared, say, with the 
traffic returns for the previous year; and the shareholder of a 
railway who would fain test the accuracy of the chairman’s state- 
ment that the company was — injured by electric tramways, 
need only refer to the report and balance sheet for the necessary 
confirmation, In the result he may feel nervous as to the safety 
of his investment. 

But it is submitted that the question of profit or loss must not 
be considered, nor can it be answered by reference merely to a few 
annual balance sheets. The real problem for the railway com- 
pany to consider is whether the damage by electric tramway com- 
petition is likely to be permanent or far reaching in its effects, 
The average investor has rejoiced that he is not a shareholder in a 





railway company which is exposed to competition. Has he any 
legitimate cause for satisfaction on this head ? 

Speaking as one who cannot pretend to have any special know- 
ledge of railway matters, I submit that, for anumber of reasons, 
it is not safe to assume that railway companies will be seriously or 
permanently injured by the competition of electric tramways. 

On all the large railways local passenger traffic forms but a part 
—often, it is true, a considerable part—of the undertaking. This 
is the only portion of the company’s business which can possibly 
be affected by the competition of an electric tramway, even if the 
tramway line runs—as it seldom does—parallel with and very near 
to the permanent way. Furthermore, it is only a certain propor- 
tion of the local passenger traffic which can be affected. Thus it 
is probable that no business man who had to reach a particular 
town every day would undertake a 10-mile journey on an electric 
car. The service would be too slow, and he would not have the 
advantage which every railway passenger enjoys of being able to 
choose his class. Nor could he avail himself of a season ticket, the 
purchase of which saves so much time and trouble. There is one 
other matter which deserves more than passing notice. An electric 
tramway to some extent itself creates and supplies its own 
demand for locomotion. A concrete example may best serve 
to explain this proposition. An enterprising tramway com- 
pany has recently extended its lines to a town which is 
about 15 miles from London. The railway from London to 
the town in question only runs near the road for a small part 
of the way. Anyone who happens to visit this town ona 
Sunday will be struck by the large number of persons who come 
from London on the top of the electric cars. Their object, 
it may be surmised, was not to reach the town, which has never 
been the resort of trippers or tourists on a large scale, but 
merely to have a ride on top of an electric car, In what 
sense does traffic of this kind compete with the railway com- 
“angel No one would dream of taking the journey in question 

y rail for pleasure; and hence it is conceived that the railway 
company, having nothing to lose, has lost nothing. 1 do not know 
whether it has reduced fares or not. If it has done so, it can 
hardly have been under any real sense of compulsion, because no 
one who wanted to travel to the centre of London from a place 
15 miles away would travel by tram if he could catch a train. 
A fortiori, the season ticket holder who journeys to and from 
London every day could hardly be tempted to change his method 
of locomotion. 

The example above quoted represents one aspect of a state of 
things which exists when a tramway competes with a railway over 
a considerable distance. The same observation, that a tramway 
creates and supplies its own demand for locomotion, applies to 
every tramway ; at any rate, a large percentage of the persons who 
use the cars which run through the streets of a populous district 
would never have used the railway if the cars had not been there. 
They would have used an omnibus, or the more energetic would 
have walked. 

Hitherto I have merely endeavoured to show that the local 
competition of an electric tramway is not so terrible as might be 
imagined at first sight. Nor must their directly beneficial effect 
be lost sight of. By its tendency to open up and develop new 
districts the spread of electric traction may well prove advan- 
tageous to railway companies, 

When a tramway is laid between one district and another new 
houses spring up all along the route. These will eventually form 
the nuclei of new villages, and new villages will involve goods 
traffic which cannot be dealt with by the tramway company, and 
must enure to the benefit of the nearest railway. It may be said, 
of course, with some show of reason, that development of this kind 
would take place whether the tramway had been laid or not—that 
is to say, such building}would be the necessary result of increasing 
population, This may be true ; the only point I desire to make is 
that, in so far as they lead to the rapid opening up of new dis- 
tricts, electric tramways are not performing an absolute disservice 
to the railway companies. 

If asked to give assurance that the theories above propounded 
are likely to show themselves founded on fact, I need only 
refer to an earlier chapter in the history of electrical enter- 
prise. When electricity first began to be supplied for light- 
ing purposes on a commercial scale, the ruin of the gas com- 
pany was predicted. It was thought that, with the improvements 
which were sure to be made in dynamos, the cheaper and cleaner 
light would assuredly drive gas completely out of the field, and 
that shares in gas companies would soon be so much waste paper. 
It may well be that some part of this prophecy has come true, but 
what is the financial position of gas companies at the present day / 
Whatever the effect produced by electricity as a competitor, the 
gas companies are still prosperous. So great is their prosperity, 
that it has been stated, with respect to one company, that all the 
lighting gas manufactured during the year could be given away, 
and yet a prvfit could be made. The companies may have been 
affected—and severely affected—in the ré/e of supplying gas as an 
illuminant, yet the fact that there is a demand for gas works, nay, 
that they are a necessity, is shown by the fact that they continue 
to be run at a profit. I should require an expert in matters relat- 
ing to the manufacture and supply of gas to explain the reasons for 
this; but the discovery and use of incandescent mantles, the use of 
gas for heating and for internal combustion engines, and the 
demand for by-products, including coke and all the innumerable 
derivatives of coal tar, must have contributed largely to the result. 
Yet the fact that gas could, and would, be commercially used for 
other purposes, and that the value and importance of mere by- 
products would so increase as to enable gas companies to with- 
stand the competition of electricity as an illuminant, was not 
present to the minds of those who, when electricity came to the 
fore, feared that the gas industry had seen its palmy days and 
must soon decline. Of what might have been the history of the 
gas company if electricity had never been discovered I cannot pre- 
tend to speak with any certainty. The demand for gas as 
an illuminant might have increased; but in their unassailed 
position of easy security, those interested in the supply of 
gas might not have given attention to sources of income which, 
under the stress of adversity, have been made so lucrative. 

It is hoped that the experience of the railway company inits war 
with electric traction may be that of the gas company in its struggle 
with the electric light. The establishment of electric generating 
stations to supply electric light has probably checked the establish- 
ment of new gas works, Consequently the supply of gas for every 
purpose to an ever increasing population still remains in the hands 
of old-established companies. So it is conceived the existence of 
an electric tramway in an urban or suburban district, which is able 
to deal with much of the smaller local traffic, will have the effect of 
checking fresh railway enterprises. In the result, the larger local 
passenger traffic will remain in its present hands, and the fear of 
railway competition from other railways will be reduced to the 
vanishing point. WeVed. 

Temple, October 3rd. 


PLATE WEB GIRDERS. 


Sir,—With respect to the theory of plate web girders, I beg to 
submit the following reasoning, which may help to throw light on 
the matter. 

When a plate girder is subjected to a load it deflects, and the 
top and bottom flanges are respectively decreased and increased in 
length. As the top of the web is securely riveted to the top flange, 
it is also decreased in length, and, correspondingly, the bottom of 
the web is lengthened to the same extent as the bottom flange. 
In other words, the top of the web is subject to the same compres- 
sive unit stress as exists in the top flange, and the bottom of the 
web is subject to the same tensional unit stress existing in the 
bottom flange. Now, these horizontal stresses in the web increase 
from 0 at the neutral line of the girder to, say, 6-5 tons per square 
inch—assumed working stress in flanges—at top and bottom, 





These horizontal compressive stresses above and tensional stresses 
below the neutral line of the girder so transform the shearj 
unit forces per square inch, acting on the web at an angle of 45 deg, 
that it is quite impossible to use a strut formula and expect ty 
determine the crippling resistance of the web. In fact, it would 
seem by considering the deformation of a web under load, that 
whatever the shearing compressive unit stress acting near the to 
at an angle of 45 deg. may be, it will gradually decrease tuo 0 at 
the neutral line, and below that line there will be a gradually 
increasing tension. 

The above reasoning leads to the conclusion that the top of the 
web and top flange are the parts of a plate girder which require 
stiffening, and hence the introduction of vertical stiffeners, which 
act as cantilevers above the neutral line, 

Again, it is well known that the various positions in which « plate 
girder may be placed before being deposited on its final bed may 
cause a serious cross strain on the web; this may be provided 
against by designing the web plate and stiffeners to resist the bend. 
ing moment caused by the weight of the top flange and three. 
fourths of the web acting as a cantilever at a distance of, say 
three-fourths of the depth of the girder. . 

J. R. Porter, A.M. Inst, CE, 

October 4th. 


AIR PUMPS. 


Str, —Having read the letter which appeared in your issue of the 
16th inst. by ‘A. C. P.,” asking for more data re the above, | be 
to submit a test which has been taken from the pump illustrated in 
yours of September 9th last. 

The pump is attached to a horizontal compound cond hsing 
steam engine on the tandem principle, the cylinders being 8in. and 
l4in. diameter respectively, 2ft. stroke, making at the time of the 
test 108 revolutions per minute. 

Particulars of Test. 

Temperature of injection water .. 
Temperature of overflow... 
Temperature of engine-house 
Vacuum by mercury gauge .. .. .. .. «. «. 28in. 
Vacuum by indicator diagram .. .. .. . 124 Ib. 
Terminal pressure in low-pressure cylinder .. 0 .. 7 th absolut: 
Indicated homse-power .. .. .. «. +: es »+ Wid 
Weight of steam per indicated horse-power per 

| ee ee are 
Weight of steam used per hour at 501. absolute... 7211). 
Weight of injection water used per hour.. .. .. 30,275 1b. 
Volume of steam used per stroke at 501). absolute 800 cubic inches 
Barometer at sea level oe ee +e ce ce co §6$90:068in. 
Barometer at Haslingden .. .. .. .. «. os 29in. 
a reer reer ree 

The engine to which the pump is connected has now been work- 
ing for about twelve years, without any repairs having been made 
to the pistons or slide valves of either the high or low-pressure 
cylinder, and in all probability there will be some leakage taking 
place if a thorough examination had to be made, 

The test was taken with the pump working under everyday con- 
ditions, i.¢., with the discharge water at 160 deg. Fab., which | 
think is the most economical working point for this engine. 

With respect to the point raised by Mr. D. A. Bremner in the 
same issue—September 16th—that the vacuum is 3-2 per cent. 
higher than the theoretical maximum, probably he may have 
arrived at this conclusion through reading the barometrical pres- 
sure 29-2 as being the pressure at the sea level, whereas it was the 
pressure at Haslingden, and at the time the test took place 
the barometer was registering 29-984 at the sea level, thus 
accounting to a large extent for the higher percentage. 

I have also received the following particulars this day from a firm 
who have one of these air pumps working, and which is situated 
about 1200ft. above the sea level. 

Particulars of Test. 
Diameter of air pump, 10in, by 7in. ; making 138 strokes per minute 
EJOCURORS WEEE. 0c 40 cs ce es te oe ce ~6OO Gag. Fah. 
Discharge water de ae ee Cad. ibe 9 
Vacuum registered on mercury gauge 

The gauges that were used for the foregoing tests were, I may 
say, obtained specially for the purpose, so as to avoid as much as 
possible any inaccurate indications. 

Beech House, Haslingden, near Manchester, 

September 28th. 


73 deg. Fah, 
} 


28-625in. 
Sykes Benn, 


PROGRESS OF THE AIR-COOLED MOTOR. 


Sirk,—I have read with interest Captain C. C. Longridge’s 
article in your issue of September 30th, on the ‘‘ Progress of the 
Air-cooled Motor,” in which he states that the American engineers 
have made considerable progress in air-cooled motors for auto- 
mobiles, and that ‘‘ water circulation is universal for high-powered 
motors in Europe ;” and further, that ‘‘there is not a single car 
on the European market in which air cooling is used with any degree 
of success,” 

My experience as a motorist and engineer hardly agrees with 
this statement. I have driven three Lanchester cars in the last 
three years, two of which were of 10 horse-power, and one of 16 
horse-power, all air cooled. The air cooling on these cars has been 
satisfactory, specially in the latter one, and I am at one with 
Captain Longridge in thinking that air cooling has advantages over 
water cooling, and can be made even more satisfactory than it is at 
the present time. The 10 horse-power Lanchester, which gives 
rather more than 15 brake horse-power, certainly got hot when run 
hard over hilly roads, but a jammed piston was never ny experience, 
I think for the reason that both the cylinder and piston expanded 
together, whereas in a water-cooled motor, the piston expands 
more than the cylinder, which is kept comparatively cold by the 
water jacket. 

The 16 horse-power car is a great improvement on the 10 horse- 
power as regards heating. I have run it for 500 miles in a single 
run in rather over twenty-four hours, partly over hilly country and 
with heavy roads, without any over heating. With reference to 
economy, it is at least equal to any water-cooled motor. Ona 
consumption test with the 16 horse-power car, at 20 miles per 
hour, I obtained 138-5 miles on 4-125 gallons of petrol, which 
equals 33-57 miles per gallon, the car oaded weighing rather 
over 27 cwt., the result being -022 gallons per ton-mile, which | 
believe has not been approached by any other car. 

There is undoubtedly a loss of power after continuous running on 
a low gear, probably not so much from increased piston friction from 
heat as from charge rarefaction, both in the cylinders and ports, 
and also from the fact that the vaporiser is fed by hot air to get 
perfect vaporisation of the petrol. On the other hand, is there a 
water-cooled engine which does not lose power under similar con- 
ditions owing to the pistons expanding more than the cylinders, 
and so giving rise to piston friction, amounting in some cases to 
a complete jam! I have never experienced any pre-ignition, 
which may be accounted for by the fact that the compression is 
high and the mixture weak. CHARLES W, DIXON. 

85, Lionel-street, Birmingham, October 5th. 


WATER-TUBE BOILERS AND REDUCING VALVES. 


Sik,—Our attention has been drawn to the correspondence in 
your columns on ‘‘ Water-tube Boilers and Reducing Valves.” In 
our experience it has been proved over and over again that 2 
reducing valye acts either as a steam dryer or superheater. 
Whether it acts as a superheater depends upon the dryness of the 
high-pressure steam. All excess of temperature may disappear 
by evaporating the moisture in the steam. The experience of 
‘Reducing ” related in yours of the 16th ult. shows that a saving 
is effected. We think your correspondent could obtain more 

ular pressures and without waste of steam by using a reducing 
valve with a differential spring action, such as our ‘‘ Foster,” which 
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can vary its lift to suit a changing load whilst keeping the reduced 
vssure constant. No valve with a direct-acting spring will do 
this unless the spring is made exceedingly long—too long for most 
situations. Besides the saving from superheating or drying the 
steam, « reducing valve prevents the fluctuations of steam pressure 
at the boilers from affecting the engines, thus giving a constant 
apeed, Which is of great importance in most manufacturing plants. 
*F W. H. Baiey. 
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Salford, October 5th. 





CIRCULAR SHEARS, 
sin, We see on page 322 of this week’s edition of THE ENGINEER, 
that a circular shears is illustrated, and from the remarks you 
appear to think that these machines are almost unknown in this 
country. We would like to say that we were the first to manu- 
facture this machine in Europe or elsewhere, and we have been 
them for upwards of eighty years, 
JOSEPH RHODES AND SONs, LIMITED. 
Grove Ironworks, Wakefield, 
October 4th. 
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SOUTH AFRICAN MINING AND THE 
INVENTOR.* 
(Concluded from page 322.) 


{ye Wransformation of heat into work through the media of gas 
producer and gas engine can be performed so efficiently that there 
ust be agreat future before this system of power production. 
he gas producer is approaching perfection, and is simplicity 
itself. Future further development will probably be on the suc- 
tion principle with one producer to each engine, whereby the 
apparatus generates gas just as it is required, regulating auto- 
matically the supply of air and steam, while it simplifies cleaning 
and charging and avoids clinkering to a great extent. It has not 
yet been found protitable in other countries to recover the by-pro- 
ducts from plants of less than about 3000 horse-power, the amount 
of sulphate of ammonia recovered, and which fetches about £12 10s. 
per ton, varying between 20 Ib. and 30 Ib. per ton of coal, accord- 
ing to the nature of the fuel. Many large plants of 1000 horse- 
power tu 2000 horse-power have been at work now for considerable 
periods, thus proving their practical possibilities. Already the 
economy of such is far higher than we can ever hope to attain 
through the medium of steam, but, in the present stage of its 
history, the gas engine leaves much to be desired. ‘The difficulties 
of compression, frequency of impulse, compounding, jacket and 
piston circulation, stuffing-boxes, great weight and first cost, and 
inability to meet overload demands, are purely mechanical and 
will be overcome in time. Indeed, many of these are already 
overcome in some designs, but they are not all eliminated in any 
individual machine. There are, however, other factors which are 
of more vital importance in this country than in most others, and 
which cannot be so easily obliterated, such as distance from cheap 
markets, cost of repairs and renewals, and that ever present 
necessity for continuous running. Excluding air compressors and 
hoisting engines, our coal costs seldom exceed 2) per cent. of the 
total working costs of the mine ; therefore the saving in this direc- 
tion is secondary to the saving of labour and capital expenditure. 
Such considerations are at present sufficiently prominent to delay 
the advent of large gas engines for gold mining work and restrict 
the field for its employment to countries where labour is cheap and 
fuel very dear, or where gas is available as a by-product, say from 
blast furnaces. The revolution that would be effected in our 
practice by the invention of what seems to be the ideal system of 
transforming heat into mechanical work, the gas turbine requires 
a fine imagination to fully realise. But that problem is still un- 
solved, and a multitude of capable minds are endeavouring to 
overcome the difficulties, A number of experimental machines 
have been made, but nothing of a commercial value has been 
evolved. 

Owing to the absence of physical and technical laboratories, and 
a leisured body of scientific men to work in them, we are, ina 
great measure, prevented from carrying out refined investigations 
into the more abstract questions of engineering ; but there are 
still many directions in which we can make inquiries that would 
have a beneficial effect on our practice, and attention may be drawn 
to a few of them. 

That stamp mills will continue to occupy a prominent place in 
reduction works is certain, although it is probable that their work 
will in future be confined within narrower limits than previously. 
Already, tiner crushing by preliminary ore breakers has relieved 
stamps of some of their work, while the metallurgical changes that 
are now being brought forward will induce inventors to turn their 
attention to the problem of grinding. In spite of many 
endeavours to supersede the use of the stamp mill altogether by 
treating the ore directly after it leaves the stone crusher, it has 
upheld itself in porters & and practice for some hundreds of years, 
yet through all this time little investigation into the real economics 
of crushing has been made, Everyone concludes that, because its 
principle is primitive, the battery is a wasteful machine, but until 
something is really known of its efficiency such statements do not 
carry any weight. It is impossible to calculate the theoretical 
amount of work necessary to reduce a ton of rock from the size 
that will pass a Zin, ring to what will go through a 700-mesh 
screen ; all that can be said is that with a stamp mill this result 
absorbs, approximately, 20 million foot-pounds of work. Before 
any improvement in ore crushing can be hoped for, a complete 
investigation of what part of the reduction process can be most 
effectively dealt with by each type of machine, whether breaker, 
stamp, or grinder, will have to be made, and the information 
would have direct results on our daily practice. Observations of 
the output obtainable from each of these machines, through 
various screens, would give curves from which the points at which 
a change of method must occur to obtain a further reduction in 
size of material at the best efficiency could be seen. Without 
these, further improvements will have to be principally a matter 
of fortunate accident. 

The effect of vibrations in lowering the efficiency of stamp mills 
has never been systematically recorded, and must be considerable. 
he departure from ordinary practice, carried out in 1895 at 
the Geldenhuis Deep, by substituting heavy concrete blocks for 
the usual timber blocks, has already been mentioned. This was 
not done with the object of reducing vibration, but was almost 
compulsory owing to the great pet of surface soil overlying the 
rock bottom. The design successfully overcame that matter, and 
at the same time substituted a permanent material for one that is 
generally short lived in such a situation, and, after a few minor 
troubles, has given every satisfaction up to the present. Lately, 
at the Village Deep, there has been introduced a system of mortar 
blocks and foundations that has proved successful elsewhere. 
Chis system, while having all the eb. ee of the Geldenhuis 
Deep as regards practical independence of site and permanence 
of sub-structure, will also increase the crushing efficiency. “The 
method of construction is to mount two mortar boxes on a heavy 
cast iron anvil block, which weighs about 15 tons, and can be 
arranged to carry the king posts also. This, in turn, is bolted to 
« block of concrete running the full length of the mill, weighing 
‘bout 100 tons for each ten stamps, with a cushion of timber 
between it and the anvil. The inertia of the mass is thus much 
greater than when timber piles are used, and much of the energy 
in the falling stamps now lost in setting up unprofitable vibrations 
will be recovered in useful work. There will, nevertheless, still be 
considerable vibration through the ground near the mill, affecting 
foundations and increasing the pressure on retaining walls in the 


* From the retiring address of Mr. David Gilmour, president of 
be con African Association of Enginecrs, Johannesburg, delivered 
1¢ 29th, 





neighbourhood, and to dampen this it will probably be found 
advisable to put in a mat of imperishable felt or similar substance 
under the concrete block, When the stamps at the Village Deep 
are at work some reliable comparisons on the effects of vibrations 
will be obtainable. 

It is possible that we may be able to derive some material 
advantage from the discoveries now being made regarding the 
effect on steel of heat treatment during manufacture. Much of 
the loss due to stems and cam shafts breaking may perhaps be 
reduced by studying the conditions and carefully conducting 
experiments leading to a change in the process of manufacture 
that would have profitable resalts, The same may be said of 
shoes and dies, probably no two of which are alike either 
structurally or chemically, and increased life, combined with more 
regular wear, might result from the study of their processes of 
manufacture. 

In face of the great extent to which surface condensing is 
practised here there is little accurate data on water cooling and 
evaporation losses. The present practice is principally founded 
on the results observed elsewhere. These are generally meagre 
and vague, but are adopted with whatever individual fancy 
dictates added to allow for climatic conditions, and altogether the 
procedure may be pronounced primitive. Information on the 
influence of surface exposed, type and area of cooling tower, 
hotwell temperature, and volume of water in circulation is 
required. 

Investigations into stream line motion may lead to considerable 
changes in condenser design. Professor Barnes, before the Royal 
Society in 1900, gave the results of his experiments on the critical 
velocity of liquids, from which it appeared that when the velocity 
of water through a tube heated on the outside is less than the 
critical velocity, the motion is in the form of parallel stream lines 
and only a few layers of the water directly in contact with the 
tube become heated, but when the flow increased beyond this 
critical velocity its motion became sinuous, and the heating of the 
water was uniform throughout. Such research should put us on 
the high road to correcting the absolute guesswork that now 
prevails in the designing of air coolers. 

One cannot but remark on the indefinite statements made 
regarding the solution, zinc and pumping capacity required in any 
scheme of treatment, and the bearing that each of these factors 
has on the efficiency of the cyanide process. Inquiry in these 
matters that would result in some approach to uniformity would 
greatly help the engineer’s work. In this connection, too, the 
friction of slime sludge of various specific gravities at various 
velocities require elucidation, as the type of pump in use at our 
slimes works, and in which speed, head, and volume are so inter- 
dependent, necessitates an accurate knowledge of all the factors 
if large power losses are to be avoided. 

Comparisons have been made as to the relative cost of white 
and native stokers per ton of fuel fired, the results being almost 
identical. Economies arising from the effect of superior intelli- 
gence being brought to bear on the care of brickwork, operation 
of dampers and fire-doors, variation in stoking to suit the changes 
in fuel that are of frequent occurence, and losses at the safety and 
blow-off valves, would appear to warrant an investigation as to 
whether intelligent white labour would not be cheaper in the end 
than unintelligent Kaffirs. 

The efficiency of the labour required for ore sorting under the 
variety of methods now practised is not at all clear. Between the 
extremes of a revolving table where the rock is passed before a 
number of sorters—each, as the ore gets near the point of dis- 
charge, doing less and less unless his fellow workers have left their 
work undone—and the sorting floor where each sorter has to 
handle a definite portion of the rock without mechanical assist- 
ance, a method might be found that would produce more even 
results on the grade and a more equal expenditure of muscular 
energy. 

One very important question of the day, which the mechanical 
engineer will be called upon to solve, is the correct determination 
of the weight of dry ore treated during a given period. Of late, 
considerable discussion has taken place regarding the. whole 
scheme of milling and re-treatment, and elaborate statistics have 
been prepared to prove this or that proposition, but the end and 
aim of both chemist and engineer is to achieve the ultimate yield 
per ton of ore treated at the minimum cost. Although the final 
value of sand and slime residues is of the greatest importance, yet, 
without an exact knowledge of the original dry weight of the ore 
treated, these values can scarcely be taken in calculations of the 
ratio of extraction to, say, the ;5}55 part. The want of this 
original knowledge invalidates practically all comparison between 
the elaborate schemes suggested of late as regards reduction and 
re-treatment processes, 

In the re-treatment processes subsequent to milling a very fair 
degree of accuracy is easily obtainable as regards the weight of 
sand and concentrates, but no standard is available for the 
measurement of slime, which is generally assumed as making up 
the balance between tons of ore crushed and tons of sand and con- 
centrates treated. Were the original dry weights of ore treated 
and of sand and concentrates produced accurately known, this 
figure for weight of slime would be accepted as sufficiently 
accurate, 

Schemes of treatment, in which costs and yields are worked out 
to saj5 OF y oho parts against the original tonnage crushed, must 
be useless for purposes of comparison when it is recognised that 
the original tonnage may have a plus or minus error of at least 
5 per cent., or 34; part. In some few cases strong efforts are being 
made to attain accuracy in this direction ; but, generally speaking, 
the methods adopted for arriving at the dry weight of ore crushed 
are most primitive. This weight has been estimated in the past, 
or is being estimated to-day, by the following methods amongst 
others :—(1) The tonnage is calculated from the number of skips 
or trucks reaching the mil] bins, sometimes from occasional actual 
weighing of a few trucks, but generally taken at an average weight 
of, say, 100 1b. per cubic foot. To be of any accuracy, thismethod 
requires continued uniformity in truck capacity and in percentage 
of moisture, even could one take for granted the 100 Ib. per cubic 
foot factor for dry weight. (2) In isolated instances continuous 
mechanical weighing is being adopted. 

Only an actual weighing of the ore can be seriously taken in com- 
paring the work on different mines, and by different processes, and 
the devising of such methods rests with the mechanical engineer. 
The continuous determination of contained moisture should 
present no overwhelming difficulties. The feasibility or maintained 
accuracy of any of the automatic weighing processes adopted, or to 
be adopted, is beyond the scope of this review, which only aims at 
directing attention to their urgent importance. 

The system of returns at present in vogue is, unfortunately, 
valueless as a means of ascertaining the efficiency and performance 
of mechanical! operations, on which so much of the general economy 
in working costs depends. The cost of hauling and pumping per 
ton crushed conveys nothing to the engineer, and is not a standard 
by which he can compare his costs with those of others, or even 
ascertain, from month to month, how the plant is being cared for. 
In order to ascertain the efficiency of any of the plant where no 
returns of a continuous kind are obtainable, the only course open 
isto make an occasional test under circumstances that very pro- 
bably differ materially from everyday conditions, and in the full 
conviction that in a very short period the performance may have a 
value entirely different. ‘lhe labour of preparing the ground for 
such special tests, and the cost of carrying them out, amount to 
an appreciable expense if conducted sufficiently often to be of any 
value. There is also a considerable disorganisation of routine 
necessary to obtain results which, whatever value they may have, 
do not give any idea of such important matters as reliability in 
continuous running and capability of those in charge. Only con- 
tinuous records can supply these, and a knowledge of how often a 
machine has to be repaired and of- the causes which result in its 
stoppages, together with the ability to tell exactly when the 
e‘Ticiency is falling off and what svoat ee done to rectify it; would 














have some material advantage. By establishing units suited to 
each of the varieties of mechanical work performed the record of 
each machine or group of machines could be graphically displayed 
from month to month, and any —— from the normal condi- 
tion seen. A uniform system of returns would enable reliable 
results to be brought on to a common basis to our mutual 
advantage. Without such reliability in comparisons our inter- 
change of ideas loses much of its value. The record of such 
simple investigations as I have in view would prevent the repe- 
tition of work that has been done by others with sufficient care 
for general use. The labour involved in establishing such syste- 
matic records may appear to be greater than the value to be 
derived warrants, but when it is remembered that the work can 
be reduced to such elementary factors as the reading of ‘meters 
and counters, the taking of diagrams, and simple methodical 
attention, the difficulties are not overwhelming. it will be said 
that already the returns are sufficiently numerous, but the records 
to which I have been referring could be embraced in those 
existing, or would appear in a form that would merely transfer 
some of the work from one sheet to another; at any rate, I 
believe that in the aggregate the work would be no greater than 
at present. The question is a large one, and the establishment 
of a system is deserving of attention. If thoroughly gone into, 
bearing ‘in mind the danger of asking too much data, or data 
too difficult to ascertain reliably, and if the ultimate purpose of 
the facts to be obtained is not obscured by clouding it with 
demands for impossible accuracy, a system having both a com- 
mercial and scientific value could be evolved. 

In the belief that ‘‘ what is everybody's business is nobody's busi- 
nes,” I will conclude with some remarks of a more general nature, 
in the hope that they may serve to crystallise thought on a few 
points of policy, and enable those who come after us to avoid some 
of the mistakes of the past. 

Much avoidable waste and loss of time results from attempting 
too much in the direction of having an ideal plant, while attempts 
to have something differing, however slightly, from what has been 
done elsewhere, or something larger, can never, when done from 
motives of notoriety alone, have any commercial or scientific 
value. Our endeavours should be towards uniformity in design. 
This, in large matters, is a species of that standardisation on 
which Mr, R. M. Catlin addressed the Mechanical Engineers’ 
Association lately, and whose views should meet with the strongest 
support. No matter how careful one may be, there are always 
improvements in design that only become obvious on the comple- 
tion of the work, and this shadow of coming events hasa paralysing 
effect on many. Almost every conceivable arrangement of plant 
will be comparatively obsolete in a few years, and may possibly 
require considerable amendment to-morrow. Delay enables more 
of these improvements to overtake us, each, as it arrives, necessi- 
tating changes or modifications in design, whereas by getting 
rapidly ahead with the work on sound and established lines, 
avoiding the erection of monuments to posterity, it is probable 
that the plant will be as economical in first cost and working 
expenses and as amendable to such modifications as one that 
occupied far more time in arriving at and the value of which has 
been lost through the producing period having been over long 
delayed. 

There are few industries in which such versatile knowledge is 
required and where experience and common sense are more valu- 
able than in gold mining. The conditions under which working 
has to be carried out on a mine make it hopeless to attempt to 
design many of the structures in accordance with the accepted 
methods practised in specialised branches of engineering. 
Although we can apply methods of calculation to ropes, crank- 
shafts and steam boilers, for instance, that enable us to discover 
their ultimate strength with a reasonable amount of accuracy, 
similar methods cannot be used for the strength of a tailings 
wheel or a timber roof principal wire nailed at the joints. It can 
thus be easily conceived that much loss of time and energy is 
possible through too refined an attention being paid to details 
which could be dealt with much more satisfactorily and rapidly by 
the erector. Other points in drawing-office economy might be 
mentioned, such as that of supplying a carefully selected library 
of those reference books which are usually too expensive to be 
within the reach of all, and which, when they are to be found in 
public libraries, are generally useless for everyday work in such a 
situation. 

Cheapness in first cost is too often obtained in the competition 
that is so manifest here at the sacrifice of quality. It is easy to 
buy cheaply, for even the most unbending manufacturers will yield 
to the demand for cheap goods if only the pressure is sufficiently 
great. But cheapness for itself alone, in every commodity, not 
excluding labour, is bad. The best value is what is required to 
keep down the cost of maintenance, and so one of the first 
essentials in a modern engineer is to be a good buyer. The aggre- 
gate initial saving due to such pressure for cheapness as is often 
brought to bear on manufacturers in our local dealings hardly 
affects the total cost of equipment, while the result is felt in direct 
losses through waste, increased attention, more frequent renewal, 
and often accidents that cannot be estimated. In large matters, 
too, the attempt to save in the initial cost of equipment by 
adopting cheap classes of machinery, or by ingeniously devising 
methods of working in some plant that should be on the scrap 
heap, often results in power losses and running costs that so 
increase working expenses as to invite failure. Instances have 
been known of low grade mines struggling through a few months 
of production and then shutting down which might have survived 
if sound engineering had been shown in the first equipment and 
disposition of the plant. These poorer mines require more 
elaborate care in ensuring low surface costs when producing than 
those more fortunately circumstanced, and, owing to the narrow- 
ing of the field in which large savings can be made, these are the 
days of small economies, effected in such a way that the first cost 
may be the last. 

The question of centralisation is one that is bound to become 
more prominent with the increasing magnitude of our mining 
operations. Already we see the union of some of the integral 
parts of separate large groups. into smaller groups for the purpose 
of giving greater economy and efficiency in working than is possible 
if each were to be worked separately. In such cases those 
interested reserve to themselves only the settlement of the broad 
principles of general policy to be adhered to. The harmony that 
exists between groups and the facility with which blocks of ground 
can be squared up indicates that further centralisation on these 
lines, especially in the cases of mines deeper than those now being 
developed, will result. In such, the responsibilities attaching to 
those in charge of the work in every department will be much 
greater than is the case in existing plants, great as that is. In all 
likelihood these deeper levels will combine their surface interests, 
at any rate, within well defined areas. The fact that many mines 
lying close together are now involved in large capital outlay 
through each one being equipped with similar expensive 
machine tools which are not used 5 per cent. of the working time 
will indicate one direction in which centralisation will be beneficial. 
Milling capacities will not be limited to 300 or 400 stamps and the 
probabilities of 1000-stamp plants with their own railway administra- 
tion and central power stations are by no means imaginary. But 
there is a maximum as well as a minimum limit beyoad- which, in 
either direction, the benefits due to centralisation are lost, mainly 
through the curtailing of that initiative that is a characteristic of 
ability, and in view of what the future is likely to hold in the way 
of large undertakings, mistakes can best be avoided by applying 
ourselves, before the necessity arrives, to the evolution of a system 
more closely resembling that existing in our Navy than that which 
was the cause of such disappointment in the old War-office system. 

Experience is the best guide in such questions, and experiments 
to prove what has been proved elsewhere over and over again can 
only result in a return to conditions that recognise the human 
factor and the universal spirit of ambition at the back of it which 
marks all successful undertakings, - . 
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COAL-CONVEYING PLANT AT A MAN- 
CHESTER POWER STATION. 

A FEATURE in modern electric power stations is the coal- 

conveying plant, which frequently also embodies arrange- 

ments for dealing with the ashes produced. By the courtesy 


of Messrs. Kennedy and Jenkin, the consulting engineers for | 


the Stuart-street Power Station at Manchester, we are 
enabled to give a description of the coal and ash-handling 
arrangements at that station, together with engravings show- 
ing the actual machinery installed. From all of these our 
readers will be able to form an accurate idea of the plant, 
which claims to include all the latest improvements made in 
conveyors for electric generating stations. 

There are two conveyors, which are precisely similar in 
length and in construction. They are of the gravity-bucket 
type, so called because the buckets are hung on pins, and are 
able to swing freely, so that no matter in what direction the 
chain is travelling, whether vertically, horizontally, or at 
an angle, the buckets always hang top upwards. It is a 
form of conveyor which has obtained considerable vogue in 
electric power stations, and it is claimed for it that it has a 
large capacity per hour at a slow speed of travel, that it takes 
but little power to drive it, and that it works without noise. 
The buckets are of the malleable cast seamless pattern, and 
measure 20in. long by 17in. wide. They are carried by two 
chains, which are fixed 233in. apart, which leaves ample 
clearances at each end to permit of the buckets swinging 
quite freely. The capacity of each bucket is 1 cubic 
foot. They are spaced at 2ft. centres, so that there 
is a space of 4in. between the edges of two adjacent 
buckets. This space is partly taken up by arod lin. in 
diameter, the duty of which is to keep the chains at the 
proper distance apart, and also to carry some of the wheels 
on which the chain runs. The chains are made up of double 
steel links 3in. wide by gin. thick. Each link is drilled with 
two lin. holes spaced at 12in. centres. In each link, in 
addition to the joint pin, there is a lin. stud, which is pro- 
tected by a bush which engages with the teeth on the driving 
wheel. Between the driving stud and the joint pin there is 
a swivel pin, which serves a double purpose. It passes 
through the double links and carries the other wheels on 
which the chain runs. The wheels are thus placed alter- 
nately with those at the end of the distance rods, and hence 
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be seen in Fig. 1, and there is a travelling ash filler running 
on rails in the trench, which can be drawn under any of these 
spouts to receive the ashes, and to transfer them into the 
buckets. The buckets loaded with ashes travel along to the 
12in. elevator, and are emptied down a shoot into the boot of 


| this, where the elevator buckets pick up the ash, lift it to the 


ash hopper, whence it can fall by gravity into railway trucks. 

The total length of each conveyor is 630ft., and the actual 
power required to drive coal and ashes at the rate of 30 tons 
per hour is, we are informed, 20 ampéres, with a continuous 
current of 220 volts. 

The whole of the apparatus above described, that is to say, 
conveyors with the necessary structure, motor, gearing and 
weighing machines, was supplied and fixed by the New Con- 
veyor Company, Limited, of Smethwick. 








THE MANAGEMENT OF THE EDISON 

ELECTRIC LIGHT COMPANIES. 
By E. Kinscurn Scort, M.I.E.E., A.M.1.C.E. 
Tue remarkable success of the Edison Electric Lighting 
Companies in the States is largely due to the very ‘live ’’ 
management of the various concerns. It may not be generally 
known that there are seventy-four companies in the Edison 
group, all technically in touch with each other, although 
financially separate. 

In order to ensure that the electric lighting shall be a 
credit to them, the companies make a practice of giving all 
renewal lamps to their customers free of charge, whilst about 
fifty of the companies supply the original lamps as well. So 
much is the advertising value of a good show of light 
appreciated, that the shopkeepers are solicited constantly to 
change their lamps. 

Another means of pushing business is the publication by 
the New York Edison Company of a monthly magazine, full 
of interesting and useful information suited to the general 
reader. This electrical magazine is unique in being edited 
by a lady, and I understand that it has been remarkably 
successful in getting new business, particularly in motor 
work. 

The New York company has still another way of indirectly 
advertising their business, and that is by having an extensive 
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Fig. 6—COAL AND ASH CONVEYOR, STUART STREET POWER STATION, MANCHESTER 


the wheels are fixed uniformly at 12in. centres. The wheels 
or rollers are 5in. in diameter, and are turned on the tread, 
which is re wide. 

The coal is brought on to the site on ordinary railway 
trucks over a viaduct under which is situated the coal hopper. 
At the bottoms of these coal hoppers are doors fitted with 
double racks, pinions, worm gear, and hand wheels, which 
regulate the flow of the coal into an automatic revolving 
filler, the general construction of which may be seen in Fig. 
3. Into this fer the coal is led through the side, and 
escapes through roles in the periphery, which holes are 
slightly less in size than the mouth of the buckets. There is 
an arrangement of plates by which spilling of the coal is 
prevented. From this point the buckets travel in the trench, 
which is 8ft. 9in. below floor level, to the driving wheels, which 
are nearly 4ft. diameter, and revolve four times per minute, 
giving a speed of 48ft. per minute on the chains. The spur gear- 
ing is of steel, with machine-cut teeth, the last pair of wheels 
being 64in. face, 2}in. pitch, and the first pair 4in. face, lin. 
pitch. Each motor is designed to give 17 horse-power at 
650 revolutions when supplied with a direct current of 
220 volts. The gear is entirely cased in. After passing 
round the driving wheels the chain curves back, and 
is guided round rails which end with a vertical line, and up 
this the chain passes to a height of 42ft. above boiler-house 
floor level. On reaching this height they then pass round 
corner wheels, which are 3ft. 6in. in diameter, and travel a 
distance of 66ft. 6in. to the wall of the boiler-house. In this 
Jength they pass over the viaduct, which has three lines of 
rails—two over the coal hoppers, which are covered by a roof, 
and one under the ash bunkers. The span between the 
uprights of the ash bunkers is made by 16in. by 6in. joists, 
braced with 8in. by 5in. joists to support the 8in. by 5in. 
horizontal conveyor beams, on which are secured the rails— 
these weighing 301b. per yard—on which the rollers of the con- 
veyor are carried—see Figs.4.and5. Just before reaching the 
end wall of boiler-house, the machine passes over a Denison 
automatic weighing machine, which may be seen in Fig. 2. 

Near this point also the chain goes over a tipper, which can 
be arranged to empty the buckets of ashes—these falling into 
the ash hopper—when the conveyor is used for lifting the 
ashes. As a matter of fact, however, this is only an alterna- 
tive method of dealing with the ashes, which are, as a rule, 
lifted by the separate elevators provided for this purpose, as 
may be seen in Fig. 6. By this arrangement, of course, 
ashes and coals can be dealt with at the same time. 

Entering the boiler-house, the coal conveyors are carried 
from the roof girders. They pass over the coal hoppers, and 
the buckets may be tripped and emptied at any desired point. 
On reaching the end of the boiler-house the conveyors take a 
turn round 4ft. diameter tension wheels, pass back and over 


a further set of corner wheels, on rounding which they | 
descend in the lattice-braced framework to the trench already | 


mentioned. This trench is situated between a double row of 
boilers, and in it work the two conveyors. The sloping ash 
shoots under the boilers are fitted with steel spouts, as may 


system of electric automobiles. There are twenty-five 
vehicles in use for the superintendents, the delivery of goods 
to customers, and for heavy work in connection with cable 
laying, &c. The man in the street sees these vehicles doing 
their work well, and the company finds that this has 
undoubtedly had the effect of increasing the use of electric 
automobiles generally. The service is about twice as fast as 
by horses, and the cost is less, whilst the superintendents 
are able to give a higher degree of oversight to important 
work than would otherwise be possible. 

A 5-ton truck has been specially designed for cable laying, 
which is fitted with an electric windlass for drawing cables 
into the ducts, and an electric pump for removing water from 
the manholes. In addition to providing means for quickly 
drawing cables into the subways, this truck transports the 
cable and drums between the storeyard and point of use. 
Provision is made to enable the battery to be charged from 
the mains whilst the vehicle is standing in the street. 








INFORMATION FOR EMIGRANTS. 


FRoM the October circular issued by the Emigrants’ Information 
Office, 31, Broadway, Westminster, 8.W., we learn that the third- 
class fare to Canada is now as low as £2 10s, to £3, but it is too 
ate in the year for the ordinary emigrant to go there in search of 
work unless he can keep peace § through the winter. During last 
summer the demand for farm labourers, especially in Ontario, was 
very large. The building, metal, engineering and manufacturing 
trades generally have been busy for some time, and skilled men, 
such as carpenters, bricklayers, masons, sawmillers, brickmakers, 
woodworkers, coopers, &c., have had no difficulty in procuring 
work ; but now the supply of mechanics and general labourers is 
quite sufficient, and the emigration of such persons is not recom- 
mended, especially as the winter season is coming on. The long- 
continued strike of steel workers at Sydney, Nova Scotia, ceased 
at the end of last July, the demand of the men for increased wages 
having failed. On the coast of British Columbia employment has 
not been so good, but at the Rossland gold mines and neighbouring 
mining districts. there has been considerable improvement and a 
fair demand for skilled artisans and miners. At the Nanaimo 
coal mines, however, on Vancouver Island, work has been slack. 
There is a great demand for female servants everywhere both in 
towns and on farms, and a limited demand for lady helps in the 
North-West and British Columbia. . Female factory hands are not 
recommended to go out unless they have secured work beforehand. 

In Australia there is a demand for experienced farm labourers 
in Western Australia, Queensland, and parts of Victoria, and for 
female servants in most districts. There is littledemand anywhere 
for more miners, mechanics, or general Jabourers, Late reports 
from New South Wales state that owing to the severity of the late 
drought and the numbers of the unemployed, no one without 
capital should emigrate to New South Wales at the present time. 
The ordinary fare to Australia is somewhat less than it was, and 
certain classes of emigrants who have friends in Queensland and 
Western Australia are eligible for reduced nominated passages to 


| those States, 


In New Zealand employment has been good, and skilled 
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mechanics, farm labourers, and female servants should be able {o 

obtain work without waiting long. Reduced passages are given to 

snag possessing fixed incomes or a “— of at least £50, 
here are good openings for farmers with a little capital. 

No persons are now allowed to land in Cape Colony unless they 
have secured definite employment in the Colony, and possess £1) 
on arrival, or have permits to enter the Transvaal or Orange River 
Colony. The labour market is overstocked, and a great man 
mechanics and labourersat Cape Town, Port Elizabeth, Kast London 
Kimberley, and elsewhere, are unable to obtain work. There js. 
therefore, now no opening for hanics in the building or other 
trades, and all persons—especially general labourers—-are warned 
against going at the present time, unless they go out to situations 
engaged for them, or have means of their own sufficient to keep 
them for some months, But in any case, there is no opening for 
indifferent workmen, There is nodemand for farm hands, as 
coloured labourers are mainly employed. There is some demand 
for female servants. 

The ey trade in Natal has been fairly busy, but labour js 
plentiful, and large numbers of unskilled workers and indifferent 
workmen are unable to obtain employment. Emigrants, therefore, 
other than those obtaining nominated passages, are warned against 
going to Natal at the present time on the chance of work. 

No one can enter the Transvaal without a permit, and persons 
are warned against going there at the present time in search of 
work, There is no improvement in trade, and many persons are 
dependent on relief works or charity. There is some demand for 
house-parlourmaids, cooks, and cook-generals, who may obtain 
assisted passages through the South African Colonisation Society, 
47, Victoria-street, London, S.W. There is no demand for 
governesses, lady clerks, dressmakers, nurses, shop assistants, 
ladies’-maids, housekeepers, companions, or lady helps, unless 
they are snanges beforehand, or have friends with whom they may 
live at first. rices of rent and food remain very high, and smal] 
houses are very difficult to obtain. The cost of living generally 
is from two to three times as much as it is in this country, 

In the Orange River Colony there is very little demand for 
skilled mechanics, and none at all for second-class hands or 
general labourers. It is officially notified that in view of the large 
number of candidates already registered, no further applications 
for appointments under the Government of the Orange River 
Colony can be entertained. There are some openings for farmers 
with a capital of a few hundred pounds and with experience of the 
Colony. The cost of living is very high. Residents in the Colony 
may obtain reduced passages for persons from England. Female 
servants may obtain assisted passages through the South African 
Colonisation Society, 47, Victoria-street, London, 8.W. 











THE IRON AND STEEL INSTITUTE. 

SoME further particulars of the arrangements made by the 
Reception Committee for the American meeting of the Iron and 
Steel Institute are given below :— 

New York.—On Monday evening, October 24th, the opening 
meeting will be held at Sherry’s, and will be followed by a 
reception. 

Pittsburg.—For the days in the Pittsburg district an elaborate 
programme has been drawn up. This embraces, on November Ist, 
a visit by all the members to the Westinghouse plant and to the 
Edgar Thomson and Homestead Steel Works, luncheon being 
served on the train between Edgar Thomson and Homestead. In 
the evening there is to be a reception at the Schenley. The second 
day, November 2nd, takes in a trip to McKees Rocks to visit the 
plants of the Pressed Steel Car Company and the Pennsylvania 
Car Wheel Company, the Phcenix Glass Company at Monaca, the 
American Axe and Tool Company at Beaver Falls, and the great 
Shenango Works of the American Sheet and Tin-plate Company at 
Newcastle. In the evening there will be a theatre party for both 
ladies and gentlemen. After the theatre the party will have a 
view of Pittsburg from the Union Club, where refreshments will 
be served. As an alternative, a visit will be arranged to Mount 
Pleasant to inspect the works and coal mines of the H. C, Frick 
Coke Company in the Connellsville ion. Probably on the 
morning of the third day, November 3rd, before leaving for Cleve- 
land, there will be optional trips to a number of plants of all kinds 
in the Pittsburg district. An attractive programme has been laid 
out for the ladies, chiefly in form of drives, 

Cleveland.—For the time spent in Cleveland in a general way tho 
plan of the —— Committee is to take the party in a special 
train out to Newburg on the morning of Friday, November 4th, 
visit the works of the American Steel and Wire Company, which 
includes the new Bessemer plant, open hearth rolling mill and 
wire mill, entertain them at luncheon at the office of the works, 
and take the same train to the central blast furnaces of the 
American Steel and Wire Company, where they will see the ore 
handling, furnaces, and proceed thence to the ore docks. In the 
evening it is pages to entertain the members at a banquet. 
The ladies will be taken for a drive through the parks, and pro- 
bably will lunch at, the Euclid Golf Club. On Saturday morning 
the members will probably be split up into small parties and visit 
the different works, 

Institute offices. —The library of the Institute will be closed for 
cleaning during the riod of the American meeting, from 
October 17th to November 17th, 1904. 

Postal and telegraphic address.—Communications intended for 
members during the visit may be addressed care of American 
Institute of Mining Engineers, 99, John-street, New York City, 
or care of ‘‘ Aime,” New York, 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 
THE October quarterly meeting is due next week. Business, in 
consequence, on the Exchange in Birmingham to-day—Thursday 
was of a meagre description. It is customary in this part of the 
kingdom for trade to slack off immediately before the quarter 
days, and there is no exception this month. Buyers who have not 
already operated are holding back until they see what are to bethe 
actual conditions of the meeting and what prices are to prevail. 

The impression this afternoon was that next week’s market will be 

a quiet, but firm, one, and that the extent of sales will probably be 

less conspicuous than the steadiness, with a tendency if any- 

thing upward that is likely to mark prices. Quotations to-day 
were regular, without being advanced. This applies to manufac- 
tured as well as raw iron, but steel prices are not satisfactory. 

Pending next week's quarterly poate, quotations are this week 

a sama suspended. In the few instances where they are not, 

usiness is being done on the same basis as last week, 

Current prices for iron and steel are reflected a good deal in the 
return of the accountants of the Wages Board respecting the rates 
realised over the two months of this year, July and August. Bars 
produced an average of £6 4s. 10d. per ton; sheets and a few 

lates with a fraction of £6 18s. per ton; strips, hoops, &e., 
Os. 6d.; and tees and angles, £6 oe. 3d. Com with May 

and June, the net average price of these four sections (£6 4s. 11}d.) 

is a drop of nearly 2s, 3d. per ton, and compared with July and 

August, 1903, a drop of close upon 1s, 8d. per ton. It would need 

a lot of argument to explain these fi away, and South Stafford- 

shire ironmasters know it ; yet it is a happy augury that no un- 

relieved depression exists in consequence. Iron men in this centre 
are not easily beaten, and they are certainly not accustomed to 
make the most of difficulties, even though the trial should be 
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prolonged. Confidence prevails that trade will again restore itself, 
given time, and the future is faced without serious misgiving. 

Scarcely more satisfactory than the prices are the returns respect- 
ing make. The output at all the mills connected with the Wages 
Board was 25,292 tons last July and August, contrasted with 
4,863 tons in May and June, and 27,177 tons in July and August, 
1903. ‘his looks very bad upon the surface, but the actual state of 
tho manufacture is perhaps—if it could be exactly ascertained—Icss 
unpromising. It is estimated that there are to-day about twenty- 
five firms engaged in the rolled iron business in the districts 
governed by the operations of the Midland Wages Board who are 
not members of that institution. It is a self-evident truth that 
when the ‘make ” of these producers, added to the ‘‘ make” of 
subscribing members not embraced ia the twelve selected firms 
whose books are periodically examined for the purposes of the 
sliding-scale is calculated, the total production of the districts 
regulated by the Board will be much more than the figures formally 
ublished from time to time. Reverting to the just submitted 
accountants’ return, it appears that the “‘make” of bars by the 
twelve selected houses for July and August last was 18,254 tons, 
which realised a net average of £6 4s. 10d. per ton ; hoops, strips, 
&c., 4731 tons, net average price £6 0s. 6d.; sheets and plates, 
1631 tons, net average £6 183.; and angles and tees, 665 tons, net 
average £6 7s. 3d. 

On ‘Change this afternoon there was much discussioa 
touching the probable result of the effort which is about to be 
made to increase the number of subscribing members to the Iron 
and Steel Wages Board. The ironworkers declare that not only 
do the bulk of the ironmasters in the finished iron section of the 
trade argue indifference to the Board’s existence by their non- 
formal attachment, but that in by no means a few instances 
employers have in the past left the Board because of decisions 
which in private disputes with their workmen the Executive have 
given against them. Further, they declare that the employers 
“are constantly endeavouring, by a re-shuftling of the firms from 
whose books the average selling prices are obtained each two 
months, to make the net average fit an imaginary premium of 
1s, 6d.” The men say that their object in having given notice for 
a termination of the existing wages arrangement is to obtain what 
they phrase ‘‘a real representative basis of the selling price.” 
They add that no scale will in future be acceptable which does not 
embrace a larger representation of works, and at the same time 
they vbject to account being taken of the selling prices of any 
other districts than the strict Midlands. 

The Kidderminster Town Council on Wednesday decided to 
proceed without delay with a water supply scheme at a cost of 
£18,000. so 

Satisfactory progress was reported this week at the anaual 
meeting of the South Staffordshire Mines Drainage Commissioners. 
On the proposition of Sir Benjamin Hingley, the meeting re-elected 
Mr. George McPherson as chairman, who commented upon the 
great utility of the surface works, and said that during the year 
the rainfall had been very heavy, keeping the pumps at full speed. 
He made reference to the injury caused to the pumping plant by 
galvanising acids being allowed to flow into the water-courses. 
There was a deficit of £4000 upon the Tipton district, but the 
amended engineering scheme would enable owners to get consider- 
able quantities of fuel that was now waterlogged. They also needed 
good trade, and he hoped that local manufacturers would buy local 
coal, ‘The report and statement of accounts were passed, 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 

Manchester, There is again considerable variation in the reports 
which come to hand as to the engineering trade in Lancashire. 
Toolmakers are well engaged, and electrical engineers are fairly 
busy, though there are indications of slackness in certain depart- 
ments. A hopeful feature is the fact that the cotton trade has 
presented symptoms of revival, and this should give an impetus to 
the textile machinery trade which has been long lacking. 

The iron market has assumed a rather better tone during the 
past week, The improvement, however, seems to be confined to 
Middlesbrough pig, though Scotch has been fairly firm, and there 
is no indication of g Area operators anticipating a downward 
course on the rock bottom prices already prevailing. Lancashire 

ig iron has been steady, and holders do not grant concessions, 

he output for the first six months of the year shows a decrease of 
over 80,000 tons. Ata recent meeting of Lancashire makers there 
was a resolution passed to maintain the lowest basis price delivered 

Manchester. Derbyshire has also followed in the same direction, 

so that there is little to indicate that holders will accept under 
current rates, 

There is still no news of any shipments of American jig iron, 
although it is anaounced that the direct shipments of cotton for 
Manchester have been fixed. It is just possible that there will be 
ho great quantity arriving in this connection. 

Forge iron is in an unsatisfactory condition, and hematites are 
also dull, Ordinary quotations are :—Lancashire foundry No. 3, 
5ls.; Lincolnshire No, 3, 46s. 6d. to 47s.; Derbyshire No. 3, 
52s, to 52s, 3d.; Middlesbrough open brands, 51s. 10d. to 52s. 10d.; 
named brands, 6d. to 1s. more. Scotch :—Gartsherrie 54s, 3d. to 
54s, 6d., Glengarnock 52s, 3d. to 52s. 6d., and Eglinton 51s, 9d. to 
52s,, delivered Manchester; Gartsherrie 51s. 9d. to 52s., Glen- 
garnock 50s, to 50s, 3d., and Eglinton 49s. 6d, to 49s. 9d., 
delivered Morecambe. 

Middlesbrough iron was about 3d. higher on the week, and 
appears to be firmly held, though this shows no great advantage 
over Scotch iron, and makers appear to be inclined to buy Scotch 
in preference. Forge:—Derbyshire nominal at 43s., delivered 
Warrington; Lancashire and Lincolnshire unchanged. There is 
also little change in finished iron; Lancashire bars remain at 
Association rates, £6 5s.; Yorkshire, £6 5s.; North Staffordshire, 
£6 7s. 6d. delivered Manchester. Foreign bars are reported on 
the easy side, Crown bars, £5 17s. 6d.; hoops, £7 17s. ak ceckion 
and 5s, more for specially cut lengths delivered Manchester. 
Steel rather dull. English billets £4 7s. 6d. to £4 10s. 6d., with 
foreign about £3 17s. 6d. £4 2s. 6d. For boiier-plates 
Association rates remain firm at £6 15s, to £7 5s, 

In metals there has been a distinctly higher tendency, although 
lead is a trifle lower on the week, while spelter is about 2s, 6d. per 
ton dearer, Tin ingots have advanced from 20s. to 50s. per ton 
in sympathy with the metal. Merchants, however, complain of a 
lack of orders in copper tubes and sheets in this district. 

The Manchester Association of Engineers opens the winter cam- 
paign to-day, October 8th, with a visit to the Stuart-street electrical 
power generating station of the Manchester Corporation. After 
this the proceedings will take a social form, and the president will 
formally present the ‘‘ Constantine gold medal,” which has been 
unanimously awarded by the Council to Mr. W. E. Storey, for his 
paper on ‘Some Applications of Copper in Engineering Practice.” 

On October 19th the annual conversazione will be held at the 
City Art Gallery in Mosley-street, Manchester. The syllabus is 
varied and possessed of the greatest interest for members of the 
engineering profession. 

In coal there is little new to report, but a hopeful feature was 
the resumption of work at the pits of about five days a week, and 
this has been continued. The demand for domestic house coal is 
quiet. Shipping is reported better by about 3d. per ton. Quota- 
tions :—Best house coal, 13s. to 14s., with occasionally 14s. 6d. 
demanded ; seconds, 12s. to 13s.; common, 9s, to 10s.; best engine 
slack, 7s. 6d, to 8s.; medium, 6s. to 6s. 9d.; common, 4s, 3d. to 
98.; steam and forge, best, 8s, 3d. to 8s, 9d. at the pits. 

: Barrow,—There is, if anything, less business doing in hematite 
Pig iron, and this is saying much, because for some time past only 
about one-third the smelting plant of the district has been work- 
ing. The prospects for the winter, indeed, look gloomy, but it 
has been felt for some.time past that less business would be done 


at the back end of the year even than was done in the summer, 
little as that was. The fact is that the life in the open market is 
very small, and makers of iron who consume none of their own 
produce find very little opportunity of booking orders sufficiently 
large to justify even a reduced output of iron. The trade in 
Bessemer qualities is small, because steel makers require such 
limited deliveries, These are not likely to increase for some time 
to come ; indeed, prospects rather seem to point to the prospect that 
the needs of steel makers will be smaller than they are at present. In 
forge and foundryiron, and in commoner sorts of metal generally, 
there is a very gee trade indeed, although, generally speaking, the 
lower grades of hematite iron find a better market when prices rule 
low, as then this class of metal can be used for many purposes 
where only common iron is generally used. Mixed emel 
numbers are quoted at 53s. 6d. net f.o.b., although no business 
is being done at that figure. Warrant iron is at 52s, 6d. net cash 
sellers ; buyers not offering. It is indeed a bad sign when prices 
remain so stationary as they have done of late in the hematite 
market. Stocks remain low in warrants, 13,330 tons being still 
held. Makers hold fairly large stocks. 

Iron ore is in very small request. Local mines are being worked 
very indifferently, and the output is very much below the average. 
This is the fact, notwithstanding that the Lindal Moor Mines have 
lately recommenced working under the auspices of new owners. 
Good average sorts are at 83. 6d. per ton net at mines. 

In the steel trade there is not half the business doing which the 
mills are capable of, and as a consequence short time is the general 
rule. This is the fact not only in the rail and plate trades, 
but in every branch of the business, and prices are consequently 
low, for competition in trade is very keen in every department, 
and the time has gone past when it was possible to make a profit. 
The question now is how can work proceed with the minimum of 


oss, 

The shipbuilding trade is quieter, and prospects of new orders 
are in no sense satisfactory. The quotations for the two new 
battleships to be built for the Admiralty by private firms seem to 
point to the probability that the orders will go to two Clyde firms. 
It was hoped one of these orders would come to Barrow, where 
business is quiet and the need of new work pressing. 

The coal and coke trades are very quiet, and prices are lower. 

Shipping at West Coast ports has been fairly employed of late. 
Last week’s exports embraced 10,835 tons of iron and 8285 tons of 
steel ; total, 19,120 tons. Corresponding week of last year, 8825 
tons. Increase, 10,596 tons. Aggregate for the year, 570,713 tons ; 
corresponding period last year, 695,975 tons; decrease, 125,262 
tons, 








THE SHEFFIELD DISTRICT. 
(from our own Vorrespondent.) 

ALTHOUGH the weather continues exceptionally fine, there is a 
sharp touch of frost which has stimulated the demand for house 
coal from the South Yorkshire collieries. House fuel has, there- 
fore, been considerably firmer for Metropolitan and Eastern Coun- 
ties consumption, as well as on local account, but there has been 
as yet no distinct upward movement in values sufficient to cause 
alteration in quotations. Barnsley house, in which the largest 
business is done, remains at from 10s. to 10s. 6d. per ton, secondary 
grades ranging from 7s. per ton upwards, While there is not quite so 
much doing in steam coal, trade is active both for ordinary ship- 
ping and export. At the same time, the home railway companies 
are having deliveries fully up to the average. Values remain at 
former quotations, and are firm. Even coke, though far from being 
strong, is in somewhat brisker demand than last week. The im- 
provement in the Lancashire textile trades continues to favourably 
affect the market for small coal, but there is no general improve- 
mentin prices, though in several instances a little more money has 
been obtained, The pits are working fairly well for the season of 
the year, four and five days per week being the rule in some of the 
principal collieries, 

There is no change to report in the lccal iron market, prices 
remaining as last quoted, but underselling is reported to be fre- 
quent wherever opportunity offers for obtaining business. A larger 
output is reported of Siemens-Martin and Bessemer steels, but 
the predaction, though in excess of what it was at the beginning of 
September, compares unfavourably with twelve months ago. 
Comparison of values with the corresponding period of 1903 brings 
out very sharply the effect of the downward trend in trade, 
Finished iron is but languidly called for, and full time is the excep- 
tion instead of the rule in many of the foundries, 

In the heavy manufacturing departments work is but indifferent. 

In the armour-plate shops the Admiralty orders recently placed 
are being proceeded with, but the capacity of output is now so 
great that the work in hand cannot possibly keep the plant fully 
employed for any length of time. As there is no expectation of 
fresh orders from the British Admiralty at present, employment 
will slacken off as the season advances, and there is no likelihood 
whatever of work coming in from abroad. The depression in the 
shipbuilding yards unfavourably affects several important depart- 
ments in the Sheffield engineering establishments. There is rather 
more doing in railway material for home companies, but, on the 
other hand, there is less call on colonial and foreign account. 

Considerable interest is being caused by the German organisa- 
tion to undersell British steel manufacturers. The local press have 
given a good deal of attention to the subject. So far as is known, 
the operations of the Stahlwerks Verband have not yet affected 
Sheffield manufacturers to any appreciable extent. The billets 
shipped by the German organisation to Newport are stated to be 
common steel for constructional purposes. The qualities required in 
the Sheffield marketare quite different from this, and weare informed 
they are not at present being mnch competed for by the German 
combine, On the other hand, the foreign-made productions include 
large quantities of finished iron, and in this respect South York- 
shire makers are certain to feel the effects of foreign supplies. 

In the lighter trades of the city the outlook is no better than in 
the heavy industries. Many of our firms are unable to give their 
men anything like constant employment, and what orders come to 
hand are very unevenly divided. A more favourable feature is the 
somewhat brisker demand on metropolitan account. London 
stocks had reached their lowest point, and both in plate and cutlery 
fresh requirements are at present being placed. There is, how- 
ever, not sufficient to make business active either in the cutlery or in 
the plating trades, although the fresh work is exceedingly accept- 
able wherever it has been received. There is a good demand for 
files, a feature of which is more work in the hand-cut department, 
although this cannot be accepted as indicating any permanent 
change, as comparatively small orders for hand-cut files quickly 
affect that department, In the machine file-cutting shops, on the 
other hand, extra orders are promptly dealt with, and it is signifi- 
cant that the means for increasing the output for machine-made 
files are increasing steadily. 

The quarterly return of exports from the Sheffield district to the 
United States of America during the three months ended Septem- 
ber 29th show a total value of £108,725 0s, 3d., as compared with 
£134,975 6s, 9d. for the corresponding quarter of last year. These 
figures exhibit a falling off amounting to £26,250 6s. 6d. The 
value is less than any recent quarter, with the exception of the 
quarter ended June 30th this year. The largest items in exports 
were steel and cutlery, which were sent to the States to the 
respective values of £70,777 and £19,409. 

Mr. George Hall—Messrs. G. and J. Hall, engineers’ tool and 
steel manufacturers, Hereford-street, Sheffield — was installed 
Master of the Cutlers’ Company of Hallamshire at the Court House, 
Sheffield, on the 6th inst., in succession to Mr. M. J. Hunter, the 
retiring Master. The Cutlers’ Feast was given with its accus- 
tomed brilliance in the evening, when amongst the principal 
guests were Mr, Arnold-Forster, Secretary of State for War; 
the Duke of Norfolk, K.G., E.M.; Earl Manvers; Sir Clements 





‘Markham, Captain R, F. Scott, R.N., of the “Discovery,” and 





many Masters of the London Companies, &c. For the following 
day visits were arranged to the works of the Master Cutler's firm ; 
Walker and Hall’s electro works, Howard-street; and the 
East Heckla Works of Hadfield’s Steel Foundry Company, 
Limited. 

Some anxiety is being expressed for Sheffield workpeople during 
the approaching winter time. Many unemployed are already in 
straits, and the workhouses have more inmates now than even 
during the severe depression of last year. At the same time the 
number receiving outdoor relief is also greater than in October 
of 1903. It is feared that relief measures on a considerable scale 
will have to be undertaken again. 

On Thursday evening, the 29th ult., Messrs. Marsh Brothers and 
Co., Ponds Steel Works, Sheffield, entertained their nanagers and 
staff in honour of the 250th anniversary of their establishment. 
The firm is one of the oldest connected with the staple industries 
of the city, and the business has always been in the possession of 
the family of its present proprietors. The firm’s first mark for 
cutlery was granted in 1654 to George and Thomas Marsh ; half a 
century later, the owners of the mark now being struck by the 
firm—‘‘ W.Y. and a crown”—was granted to Joseph Shepherd, a 
relation of the Marsh’s of that day. The names of Shepherd and 
Marsh appear alternately for many years in regard to trade marks 
granted tothe firm. Cutlery was the original product of the firm, 
but in later times they produced steel in various forms, an exten- 
sive business being done with the United States. About fifteen 
years ago the firm sold off theircutlery connection, and concentrated 
their energies upon the crucible steel branch, special attention 
being paid to tool steel, files, fast-cutting tool steel, &c. The pre- 
sent proprietors of the business are Mr. Harry Parker Marsh and 
Mr. John Parker Marsh, who are well known in the business and 
social circles of Sheffield. Mr. H. P. Marsh is a member of the 
City Council, and takes an active part in public life. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Ir is satisfactory to find this week that accounts of the position 
of the iron and allied industries are not so universally pessimistic 
as they have been for some time ; traders, indeed, speak rather 
hopefully of prospects, and it is long since they did business at the 
rate that has been reported during the last few days. The situa- 
tion is certainly more encouraging, and buyers feel justified in 
coming forward more freely,{while manufacturers in some branches 
believe they have experienced the worst of the depression. 
Generally, prices are either advanced or maintained, and producers 
can see their way to realising better rateg, 

Probably the most potent factor in bringing about this change 
has been the improvement in shipping freights—there is certainly 
more work for steamers and better rates are forthcoming. That 
has had its influence on the shipbuilding industry, for orders have 
come in more freely than for months, not only in this district, but 
also on the Clyde. Certainly the prices quoted for new tonnage by 
the shipbuilders are temptingly low, but there are indications that 
they will not long remain at the present figures. 

A sign of better times is the readiness with which boats which 
have been built ‘‘ onspec. ” during the depression are now being 
bought. Shipowners cannot well expect to buy steamers on more 
favourable terms than the present. Builders, who in some.cases 
were on the point of closing their yards this winter, have for- 
tunately secured work to keep their men employed, and new keels 
have been laid. Sir Raylton Dixon and Co., of Middlesbrough, 
have just booked an order for a 6500-ton steamer 368ft. long and 
50ft. broad, for Messrs. Knudsen and Co., of Porsgrund, the vessel 
to be ready by next April. The contract price is said to be £38,000, 
which is better than the figures that builders have lately been 
accepting.. The London County Council have undertaken to 
supply the Thames with an efficient passenger boat service, and 
are about to give out orders for thirty high-speed steamers. It is 
believed that Palmer’s Shipbuilding and Iron Company, Jarrow- 
on-Tyne, who have had a good deal of experience in the construc- 
tion of this class of craft, will secure the order for a number of 
these steamers. Messrs. Richardson, Duck and Co., Thornaby, 
who were reported to be closing their yard, have laid down the 
keels of two steamers. The Wearside yards generally are fairly 
well occupied, some being as fully employed as in the good times, 
and will continue to be so throughout the winter. This change 
for the better in shipping and shipbuilding has had its influence 
on the plate and angle trades, and on other branches of the 
metallurgical industries that depend upon shipbuilding for the 
bulk of their work. The hematite iron trede, which for some 
months has been in a most unsatisfactory condition, is favourably 
affected by the improvement at the shipyards. 

Buyers of Cleveland pig iron have evidently taken up the idea 
that the worst of the depression has been experienced. Certainly 
they have bought more freely this week than for a long time, and 
among the buyers have been some of the leading London houses, 
The opinion that trade is going to be better shortly is inducing 
founders generally to purchase rather briskly, and prices, instead 
of tending downward, as they have done for so long, are now 
moving the other way. For Cleveland warrants 43s. 6d. cash has 
been paid ; that is a better figure than has been reported since 
last May. Moreover, there is a contango of 2d. per ton, and that 
may be taken to indicate buyers’ views of the early future. No. 3 
Cleveland pig iron has been advanced to 43s. 44d. per ton, and 
43s. 6d. is asked by the leading producers, but the lower qualities 
are cheaper. They have gone down in value, while the higher 
qualities have improved, so that whereas in the summer buyers 
had to pay for No, 4 forge a price within 3d. of that of No. 3, now 
the difference is nearly 2s., or double the normal difference, 
41s. 6d. being quoted for No. 4 forge, while for mottled the price 
is 40s. 6d., and for white 40s. 3d. 

It might have been expected that during the last four months, 
which have been periods of slack shipments, the stocks of Cleve- 
land iron in makers’ hands would have increased heavily, but such 
does not appear to have beenthecase. The makers say they have 
only moderate stocks, and the increase in Connal’s stores is no 
criterion of what is being done by the producers in the way of 
stocking iron. No figures are forthcoming to show the state of 
makers’ stocks. Connal’s stock at the close of September was 
94,889 tons, an increase during the month of 7313 tons, and during 
the quarter of about 15,000 tons. 

The improvement in hematite pig iron is most satisfactory, after 
so long a period of wretched trade. There can be no question of 
the genuine character of the upward movement, and it has been 
mainly induced by the change in the shipbuilding industry and in 
shipping. Makers have this week raised the price of mixed 
numbers to 50s. per ton, which is 6d. above the recent minimum. 
Some business was done on Tuesday at 49s. 10}d. per ton, but that 
cannot be repeated now, especially as Rubio ore is going up, it 
having been advanced to 14s. 74d. per ton, c.i.f. Tees, as the rate 
of freight has increased 14d. per ton this week. 

The shipments of pig iron from the Cleveland district during 
September were poor ; they only reached 83,824 tons, which was 
the smallest quantity reported in any September for fully a 
The average September shipment since 1894 has been 103,000 tons, 
so that last month’s deliveries by sea were 20 per cent. below that 
average, and it compares very badly with the record September 
export, which was 133,442 tons in 1896, that being surpassed by 
only two months—June, 1899, and March, 1900. As compared 
with September last year there was a decline of 17 per cent., and 
with September, 1902, of 25 per cent. One great cause of the 
slackness in shipments was the small deliveries to Germany ; they 
only reached 11,600 tons, owing to the state of the rivers and 
canals over there, Good shipments were reported to Japan, not- 
withstanding the war. 

The nine months’ shipments of pig iron from Cleveland are the 
smallest since 1894—they only reached 785,276 tons, that being 
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-15 per cent, less than last year, and 23 per cent. less than the 
figure for 1899, the best ever recorded. This year’s monthly 
average has been 87,000 tons ; last year’s, 102,000 tons; and that 
of 1900, over 113,000 tons. Germany has had 131,088 tons, 
whereas in the first nine months of 1900 no less than 451,235 tons 
were sent. Tothe United States this year no iron has been for- 
warded from this district, but last year 76,460 tons were sent, and 
in the first nine months of the year previous over 103,000 tons. 
Scotland has had 330,886 tons, or 50,000 tons less than last year up 
to September 30th. 

In some branches of the manufactured iron and steel industries 
an improvement is shown, there being more doing in the plate and 
angle trades, and, indeed, in all departments that depend much on 
shipbuilding. Prices of these are well maintained, but steel hoops, 
stripe, and bars are reduced. Steel hoops are now obtainable at 
£6 2s. 6d., strips at £6, and bars at £6, all less 24 per cent., but 

iron bars are kept at £6 2s. 6d., less 24 per cent. Steel joists 
range from £5 to £5 5s., less 2} percent. There is little doing 
in rails, and practically nothing at all in steel sleepers. The 
wages of Consett steel millmen, and also those at Jarrow, which are 
regulated by sliding-scale, are to remain for the last quarter of the 
year the same as they have been in the three months just closed ; 

indeed, there has been no change since March, 1903. 

At next week’s meeting of the Middlesbrough County Council it 
will be proposed that the freedom of the borough shall be conferred 
on Mr. A. J. Dorman, of the Britannia and Clarence steel works, 
who has among other things presented to the town a fine building 
fora museum. So far only seven persons have received the free- 
dom of Middlesbrough, and of these’ Sir Lowthian Bell, Mr. Hugh 
Bell, and Colonel Sadler, are still living.” Mr. Dorman is a 
native of Ashford, Kent. In 1867 he came to the North Yorkshire 
Ironworks, South Stockton, to learn iron manufacturing. Then 
he carried on an iron merchant’s business. In 1876 héaid Mr. A. 
de Lande Long purchased the West Marsh Ironworks, Middles 
brough, and they acquired the Britannia Rolling Mills in 1879j 
Fifteen years ago the firm was turned into a limited liability com; 
pany, with Mr. Dormanas chairman and managing director. * With: 
in the last two years Messrs. Dorman, Long and Co. have acquir 
all the ordinary shares of Bell Brothers, Limited, and the North- 
Eastern Steel Company, and they now carry on also the Clarence 
Steel Works. 

The directors of Palmer's Shipbuilding and Iron Company, 
Limited, have appointed Mr. Malcolm Dillon as general manager 
and secretary of the company. 

Last week Messrs. Palmer's steel.works at Jarrow were closed, 
and the idea got abroad that they were to continue idle until times 
mended. That is, however, not the case, for operations have been 
resumed this week. The stoppage last week was due to the visit 
of the Channel Fleet to the Tyne. * The directors of Jarrow find- 
ing that they would have to stop the mills for two or three days 
for this visit, decided that it would be advisable to suspend opera- 
tions for the whole week. i 

The coke trade is rather depressed and prices tend downwards, 
which is rather unexpected with pig iron quotations rising. But 
when the latter were declining coke prices remained firm. To-day 
medium coke can be got at 13s. 9d. per ton delivered at the 
furnaces on Teesside, but best foundry coke is at 15s, 6d. per ton 
f.o.b. The steam coal business is slack, and the shipments of this 
description are very poor for this reriod of the year. The price of 
best qualities has fallen to 9s, per ton f.o.b., and seconds to 
8s. 14d., without bringing in more business. Gas coals are in fairly 
satisfactory demand, and deliveries are heavy. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THERE has been a rather better feeling in the pig iron market. 
The movement is said to be largely speculative, in anticipation of 
an improvement in demand within the next three months. In the 
meantime there does not seem to be any expansion in ordinary 
business, and, while prices in warrants have been rising, the special 
brands of makers’ iron have had a declining tendency. 

Business has been done in Cleveland warrants from 43s. 24d. to 
43s. 43d. cash, 43s. 54d. for delivery in a few days, and 43s. 34d. 
to 43s, 6d. one month. Scotch warrants are quoted 50s. 3d., and 
Cumberland hematite 52s. 3d. per ton, without business reported. 

Prices of Scotch makers’ iron are easier, and ina number of cases 
6d. to ls. lower. G.M.B., No. 1, is quoted at Glasgow, 52s.; 
No. 3, 48s.; Carnbroe, No. 1, 52s. 6d.; No. 3, 49s.; Clyde, No. 1, 
56s.; No. 3, 50s.; Langloan, No. 1, 63s. 6d.; No. 3, 54s.; Gartsherrie, 
No. 1, 56s.; No. 3, 50s.; Summerlee, No. 1, 57s.; No. 3, 50s.; 
Coltness, No. 1, 63s. 6d.; No. 3, 53s. 6d.; Glengarnock at 
Ardrossan, No, 1, 57s.; No. 3, 50s.; Eglinton at Ardrossan or 
Troon, No. 1, 50s. 6d.; No. 3, 48s. 6d.; Dalmellington at Ayr, 
No. 1, 50s. 6d.; No. 3, 47s. 6d.; Shotts at Leith, No. 1, 58s.; 
No. 3, 51s.; Carron at Grangemouth, No. 1, 57s.; No. 3, 5ls. 
per ton. 

There are 85 furnaces in blast in Scotland compared with the 
same number at this time last year, and of the total 43 are making 
hematite, 36 ordinary, and 6 basic iron. 

Stocks of pig iron in the warrant stores in Glasgow are light, 
aggregating only 9554 tons. 

The shipments of pig iron from Scottish ports in the past week 
have been somewhat larger, amounting to 6423 tons, compared 
with 4344 tons in the corresponding week, showing an increase of 
2079 tons. There is, however, a total decrease in the shipments 
since the beginning of the year amounting to 37,821 tons. 

The output of hematite pig iron at the Scotch furnaces is p:o- 
babiy the largest in the history of the trade, and it is understood 
that additions are being made to makers’ private stocks, Prices are 
so low, however, that it is considered comparatively safe to add to 
stocks at present. While better rates are looked for in the future, 
however, prices of this class of iron at present have been tending 
lower. The current rates for Scotch hematite are 6d. less than 
last week, merchants quoting 54s. 6d. per ton for delivery at the 
West of Scotland steel works. 

The arrivals of Middlesbrough pigs at Grangemouth in the past 
week have been 6616 tons, showing a decrease compared with those 
of the corresponding week of 4260 tons. The total imports since the 
beginning of the year are 61,839 tons less than in the correspond- 
ing period of 1903. 

The finished iron trade is quiet, there being little or no improve- 
ment in the demand, while some of the works are kept going with 
difficulty. 

The steel trade has been suffering severely from competition, 
and it has been found almost impossible to maintain uniform rates, 
The Scotch steel makers, at a meeting held a few days ago, decided 
to reduce the price of angles 2s. 6d. per ton, and they now quote £5, 
Jess the usual 5 per cent. discount. Thesteel makersare obtaining the 
raw material considerably cheaper, and are alsocharged less for coal, 
and prices are still 2s. 6d. to 5s, better than they were about this 
time last year. At the same time, the position of the trade is not 
considered satisfactory. There is alack of orders for new work. 
The manufacture of ship-plates, however, has been active on exist- 
ing contracts, and the fresh orders being placed for ships gives 
some promise that matters may improve a little as the season 
advances, So far the English and Scotch steel makers have not 
been able to complete an agreement for regulating prices. The 
conference held a few days ago, however, at Newcastle, is said to 
have been of a very amicable character, and hopes are still enter- 
tained that a basjs of agreement may be found. 

The coal trade has been steady, with a fair turnover, both for 
shipments and home use. The past week’s shipments from Scottish 
ports aggregated 251,836 tons, compared with 251,033 in the pre- 
ceding week, and 255,732 in the corresponding week of last year. 
The current demand is fairly satisfactory, but supplies are 
abundant, and prices are in some cases a shade easier. Steam and 
splint coals are quoted f.o,.b. at Glasgow 8s, 3d. to 8s, 6d., and ell 





8s, 3d. to 8s, 9d. per ton. Household sorts are in fair demand at 
steady prices, and there is a moderately active inquiry for coal for 
manufacturing purposes. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


NOTWITHSTANDING the fact that large quantities of coal are being 
secured by Russia and Japan, and that substantial contracts have 
yet some time to run, there is some degree of apprehension in the 
coal trade that prospects ahead are not so satisfactory as could be 
wished. A usually well informed authority points out that though 
the best Welsh steam coal is superior to the best Scotch and North 
of England for its smokeless character, buyers are beginning to 
insist that the difference in price is not quite justified. But coal- 
owners, at present, are not faring so well in proportion as the 
colliers, and a reduction of wages is a very necessary step, which, 
up to this time, the Federation administration has resisted. 

Last week the sliding scale in operation in the iron and steel 
trade justified a reduction, and though small—only 4 per cent. 
it recalled to many the action of the sliding scale in the coal trade, 
which gave nearly twenty-five years’ tranquillity, and in its opera- 
tion had a broader and more generally beneficent result than is 
seen to-day as the result of Federation ruling. 

In coal circles this week it was remarked, with a good deal of 
cogency, that if a reduction were conceded by the men, it would 
not only be a welcome relief to coalowners, but enable many 
collieries now half worked or idle to be carried on with a fair 
degree of regularity. 

The week on ’Change opened rather feebly, and the despatch, 
compared with that of the 29th inst., which was 70,000 tons, was a 
small one, but there is still a good bulk of tonnage despatched ; 
55,000 tons went away on the 4th inst., including several important 
cargoes—6000 tons to Colombo, 5000 to Port Said, 4500 to Monte 
Video, 5100 to Alexandria, 2050 to Cronstadt. 

The Exchange report Tuesday was to the effect that business 
was slow and prices weaker ; for, though quotations were retained) 
buyers were able to get concessions, Best steam is selling at 13s. 6d., 
though the quotation is up to 13s. 9d. A good deal of congestion 
is reported, and as—to use a coalowner’s statement—‘‘ coal wagons 
eat their heads off in such a case,” buyers are able to get supplies 
at lower’ figures so as to free wagons. Small steam is easier. 
Monmouthshire coals show no improvement. No. 3 Rhondda is 
advancing;-afid No.2 is firm ; price remaining. The latest quota- 
tions, CardiffSgwere.as. follows:—Best steam coal, 13s. 6d. to 
13s. 9d.; best seconds, 12s. ‘9d.+ to -13s.; ordinary seconds, 12s. to 
12s. 6d.; drys, 12s. 3d-“tq-1283-0d-;, best smalls, 7s. to 7s. 3d.; best 
ordinaries, 6s.; seconds, 58,.9d.; inferior, including drys, about 
5s. 6d.; Monmouthshire semi-bituminous, 12s. ‘to 12s. 3d. for best ; 
good ordinaries, lls. 6d. to 11s. 9d.; seconds, lls. to 11s, 3d. 
House coals are firm, with advancing character ; best, are 16s. to 
17s.; good ordinaries, 13s. 6d. to 14s. 6d.; ordinary, 10s. 6d. to 
13s.; No. 3 Rhondda, 13s. 3d. to 14s.; brush, 11s. 3d. to 11s. 9d.; 
small, 8s. 9d. to 9s.; No. 2, 10s. to 10s. 3d.; through, &s. 3d. to 
8s. 6d.; small, 6s. to 6s. 3d. Pitwood stationary—l7s. 3d. to 
17s. 6d. Coke, 15s. to 21s., according to grade; trade slack, and 
prices drooping. Patent fuel, 12s. 6d. to 13s. 6d. 

In the Swansea district steam coal remains weak, with little 
demand, at 12s. 6d. to 13s.; No. 3 Rhondda, 13s, 3d. to 13s. 6d. 
Anthracite is getting in better demand ; prices firm, with an upward 
tendency :—Malting, 20s.; seconds, 17s.; big vein, 12s, to 12s, 6d.; 
red vein, 9s. 9d. to 10s. 6d.; cobbles, 17s. 6d. to 18s.; nuts, 18s. 6d. 
to 20s.; pea, 10s. 6d.; rubbly culm, 5s, 9d.; duff, 4s. The coal- 
owner's reply to the hauliers request for higher wages is ‘‘ that 
they are unable to entertain it.” In the course of the reply it was 
stated ‘“‘that the rates paid to other classes of workmen have 
pressed with great hardship upon a large number of collieries, 
and have, in fact, rendered the working of those collieries 
unprofitable.” In the reply one gets a fair indication of the pre- 
sent situation of the coal trade. The shoe pinches at wages, and 
some re-arrangement will be imperative. 

In the matter of non-unionism, which continues to give trouble in 
many parts of the district—principally Maesteg and be eige 
‘*Mabon” has expressed himself forcibly at Penrhiwkiber. He 
said :—‘*‘ When the present arrangement was made between the 
representatives of employers and workmen it was that the work- 
men should bear their share in carrying out the clauses. If the 
non-unionist difficulty continued, the Federation would sue the 
defaulting collier into court.” 

Colliers are able fairly to earn about £2aweek. Judge Grubym 
Williams, in a county-court case, looking at prospects ahead of 
coal, and of the trade of the country, warned the colliers to 
exercise the greatest prudence against the coming winter, and 
possible trade depression. 

In iron and steel there is a good deal of slackness. Dowlais has 
been busier, and well employed on South American rails, heavy sec- 
tions, 100 lb. to the yard, and steel sleepers for West African Coast. 
Billets and small colliery rails are in good demand. Inthe Newport 
district a fair degree of business is beingdone. One rail shipment 
was made this week to London. Barsaipment to Sydney is increasing. 
Cargoes of steel billets continue to arrive from Germany to Newport. 

In pig iron large cargoes are coming from Grimsby, Whitehaven, 
and Harrington. Middlesbrough pig has advanced 6d. Glasgow 
warrants are at 50s.; Middlesbrough, No, 3, 43s. 34d.; Cumberland, 
52s. 3d.; steel rails, heavy, £4 5s. to £4 10s.; light, £5 5s, to 
£5 10s ; steel sheets, £7 5s. to £7 10s.; sheet iron, £7 10s. to 
£7 15s.; Bessemer bars, £4 2s. 6d.; Siemens, £4 5s. In tin-plates 
the activity continues, all mills working full time. Last week 
84,701 boxes came from works, and 76,607 boxes were shipped. 
Present stocks, 113,896 boxes. 

Latest prices :—11s. 9d, to 11s. 10}d. for Bessemer steel coke ; 
Siemens coke finish, 11s. 104d. to 12s.; ternes, 21s. to 23s. 6d.; 
best charcoal, 12s. 6d. to 13s. 6d.; big sheets, £8 5s. to £8 10s.; 
finished black plate, £8 7s. 6d. to £8 12s, 6d.; block tin, £128 15s. ; 
spelter, £22 10s.; lead, £12 2s, 6d.; iron ore, 13s. 6d. One small 
cargo came from Dungarvan this week. This probably is a sample. 
Present shipments come from Bilbao and Almeria ; the latter place 
is chiefly worked by Morel, Cardiff. North of England works get 
their chief supplies from Bilbao and Ben Isaf, of which the latter 
is owned by the Rothschilds. Latest reports from Spain show 
ample supplies and no fear of shortage, if labour conditions are 
maintained. 

The report from the Swansea Valley is more hopeful in respect 
of foundries; good orders are held, and cast iron is much better. 
Copper and spelter works are busy. Tenders have been sent in 
from Cardiff coalowners in respect of the Belgian railway contract, 

Swansea had rather a slack week last week in patent fuel. 

The Swedish naval contract, 17s. 9d. delivered at Carlscrona, 
has been secured by Lloyd, Son and Co., London. 

The Great Western employés met in Cardiff on Sunday last to 
discuss the objectionable rules lately brought forward, that affect- 
ing free passes being strongly condemned, At the close it was 
agreed to form a committee, and carry on the effort to obtain 
relief. 

The Hirwain colliers are now at work, having agreed to a con- 
cession towards losses sustained by the stoppages. 

Three of the largest collieries in the Pontypool district were idle 
on Monday, the alleged cause being depression of trade. 

The Coal Commission is to meet on the 13th inst. 

The annual Federation of Miners was opened in Bristol on 
Tuesday. The Welsh coal field was well represented, One strong 
point of the chairman’s opening address was to ‘“‘ raise the 
minimum.” At the conclusion of the first day’s proceedings one of 
the Welsh representatives, Mr. Brace, emphasised the President’s 
statement that the Federation thad been established to preserve 
trade and to preserve wages—not to create conflicts between capital 
and labour. 











AMERICAN NOTES. 
(From our own Correspondent, 
New York, September 20th, 


THE latest important move in the steel industry is the action of 
the United States Shipbuilding Company in buying up all of th 
smaller concerns engaged in shipbuilding in different parts of the 
country. The basis of this new company is the Bethlehem plant, 
owned practically by Charles M. Schwab, which'makes « profit of 
more than two million dollars annually. The various shipbuilding 
properties are being bought up at a very low price largely bensas 
of the anxiety of a great many stockholders to get out of that 
unfortunate speculation which has for months past occupied g9 
much attention among stock speculators, 

Another favourable development in the iron and stee! industp 
of the past week or two has been the reduction in prices of both, 
crude and finished material, The great fight has been on steo| 
billets, and the reduction which has been established this wee; 
ranges from 2 dols, to 2-75 dols, per ton, according to point of 
delivery. A 4 dol. reduction was figured out as a fair reduction 
by consumers, but they doubtless will be satisfied with what they 
have secured. A general buying has now set in, many of the con. 
tracts calling for deliveries into next year—some as late as April 
It is now believed that the steel industry has finally turned the 
—a that buyers will purchase with confidence and purchase 

iberally. 

The om trade is also in better shape than it has been for q 
long time. The Calumet and Hecla Company, it is reported by 
cable, has advanced prices in Europe to a price which is repre. 
sented by 13 cents at this city. 

Sales of Lake copper have been made for export to Germany this 
week at 12°95. Liberal sales of refined copperare now being made 
for foreign delivery between now and January. The offerings for 
late delivery are rather limited. The exports of copper on Moh. 
day were 1862 tons from Baltimore, 300 tons from *hiladelphia 
and 470 tons from this city, Nearly all of it for Hamburg and 
Rotterdam. Total exports for September to date 11,057 tons, 

Exports of pig lead from this city on Tuesday 725 tons ; total 
shipments of zinc ore from the Joplin district for week ending 
September 17th, 5170 tons ; total this year, 188,134 tons, against 
180,393 tons last year. Total shipment of lead ore from the Joplin 
district week ending September 17th, 618 tons; so far this year 
23,716 tons, against 20,945 tons same time last year. 

The reduction in the price of sheet and tin-plate bars to 22 dols, 
at Pittsburg indicates lower prices in black sheets. - 

The general tone of the industries is better than two weeks ago, 
Political forecasts have something to do with the change in senti- 
ment. Forward buying is characteristic of the market at present, 
No further reductions are probable, and quotations to-day for 
No. 1 X foundry is 15 dols. for best brands at tide water ; 14°50 dols, 
for No, 2 X foundry, and 13°50 dols. for Southern No, 2. 

There is inquiry for old rails worth 14 dols, on cars, and thereis 
also an unexpected inquiry for most kinds of heavy scrap at prices 
which indicate an upward tendency. 

The Eastern Bar Iron Association met to-day, and made an 
official reduction of 2 dols, per ton in bars from present poo! prices, 
A good many buyers are not satisfied that the present reductions 
are the limit probably that will be reached, but the general tone 
of the market is that the combinations having made these reduc- 
tions after mature deliberation will Arcos Be them. This isa 
reasonable view to take, 


New York, September 27th, 


Tue chief activity in the iron trade in this city is confined to the 
buying and selling of foundry iron. Total sales for the past week 
foot up between 50,000 and 60,000 tons. Large sales of foundry 
have also been made in nearly all large western cities. The 
founders for some reason have concluded that now is the time to 
buy, and they are certainly as advantage of the low prices at 
which orders can be accepted. There is talk of an advance in 
foundry iron, but it is impossible to ba any grounds for the 
assertion, The reason for doubting an advance is simply there are 
too many blast furnaces that are idle. Quite a number of com- 
panies are seeking to secure orders, and in this way are killing off 
any possibility of an advance, by offering to make iron for future 
delivery at current prices, 

A disturbing element in this satisfactory condition of things is 
the coke market. The demand has improved very much of late, 
and there is a decidedly firmer feeling. Virginia foundry coke 
sells at 1°75 dols., and Connellsville 72-hour coke sells at 1-90 dols.; 
furnace coke runs from 1°35 dols. to 1°45 dols. There is some show 
for an advance in coke, but it will be some weeks before the 
matter can be properly managed. The reason simply is that a 
great many of the larger consumers have contracts in, and this 
will keep them out of the market for some time. 

The coal situation isabout as it has been, Anthracite produe- 
tion has been restricted, and the larger consumers had stocked up 
to the best of their ability. The mining companies, such as the 
Reading, have also piled up enormous stocks of anthracite for 
emergencies, 

There are several labour disturbances reported from the west, 
particularly among the Carnegie mills, but the Carnegie people 
seem to be getting the best of it. The reason for this is that with 
so much iron and steel capacity idle there is a surplus of labour, 
and consequently men are obliged to do the best they can. 

There are rumours from Western Pennsylvania to-day that the 
19 dols. price for billets will not stand. 

The strong tone of the stock market is reflected in the iron 
market, and both iron and steel makers are not inclined to yield 
any more, nor will they do so. Their profits at present would 
certainly allow lower agen but they recognise that there is 
nothing to be gained by any further concessions. The present 
reduction to 19 dols, was not Leong about until after months of 
determined fighting. 

The copper market is without eapertens change. The demand 
for January, February, and March was quite surprising to the 
trade. Producers at first did not care to sell so far ahead, but 
did not let the opportunity pass. Reports from the lead country 
shows the usual activity. During the past week 615 tons of pig 
tin arrived at our different ports, and 135 tons are due this week. 








THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


SreaM coal market still quiet, owing to scarcity of tonnage. 
Several collieries have been short of wagons. House coal in fair 
demand, both for inland and shipping. Prices unaltered. The 
quantity of coal shipped for week rege | October Ist was 
67,485 tons—foreign, 46,613 tons; coastwise, 20,872 tons. Imports 
for the week ending October 4th :—Iron ore, 7967 tons ; bars, Xc., 
1053 tons ; pig iron, 920 tons ; scrap, 220 tons ; pitwood, 2539 tons ; 
deals, &c., 2474 loads. 

Coal :—Best steam, 12s, to 12s. 3d.; seconds, 11s.; house coal, 
best, 15s. 6d.; dock screenings, 6s.; colliery small, 5s. 6d. to 
5s. 9d.; smiths’ coal, 9s. Pig iron: Scotch warrants, 50s. 3d.; 
Middlesbrough No. 3, 43s. 7d. to 43s. 74d.; Middlesbrough hema- 
tite, 52s. 3d. to 52s, 9d. f.o.b. Cumberland prompt. Iron ore: 
Rubio, 13s. 6d.; Tafna, 14s. 6d. Steel: Rails, heavy sections, 
£4 5s. to £4 10s. ; light do., £5 5s. to £5 10s. f.o.b.; Bessemer 
steel tin-plate bars, £4 2s, 6d.; Siemens steel tin-plate bars, 
£4 5s,—all delwered in the district, cash. Tin-plates: Bessemer 
steel, coke, 11s. 9d. to 11s. 104d.; Siemens, coke finish, 11s. 10d. 
to 12s. Pitwood, 18s. to 18s, 3d. ex ship, London Exchange 
telegrams: Copper, £58 5s. to £58 7s. 6d.; Straits tin, £128 15s. 
to £128 17s. 6d. 
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NOTES FROM GERMANY. 
(From our own Correspondent.) 


'xabE generally on the Silesian iron market 
has been less active this week than last. The 
increasing and fairly successful competition of the 
western works, which are specially fortunate as 
regards the securing of orders in such cases where 
the Silesian works ask long terms of delivery, has 
not been without influence on the tone of the iron 
and steel industry. For the present both raw and 
manufactured iron remain in good demand, and 
have been firm in quotation, and the rolling mills 
are reported to have sold about two-thirds of next 
year's output. ’ F 
"An improvement was noticeable in the plate 
trade, and the steel mills continue in active em- 

yyment. 
phy the Khenish-Westphalian iron producing 
district activity at the larger establishments has 
been slightly decreasing lately. Demand on the 
pig iron market is languid, and stocks conse- 
quently increase, although export has been rather 
stronger than before. Semi-finished steel is 
quiet, and some of the large works have been 
complaining of the very limited demand that 
comes in. n girders a _ tolerably good 
trade is done; bars are somewhat dull, 
and underquoting is the order of theday. The 
wire market is still a little bit unsettled ; drawn 
wire shows some life, while in wire nails 
very little is done. There is no change per- 
ceptible in the plate and steel trade, occupation 
being moderately good and the condition of prices 
rather unfavourable. Gas pipes are flat; in 
order to compete successfully with the outstand- 
ing works, the syndicate has further reduced the 

yrices for gas pipes M. 10 p.t. The negotiations 
regarding the forming of a Copper Plate Conven- 
tion in Germany that had previously been carried 
on, and then seemed to have been interrupted 
for a while, have been, it —— carried on in 
silence, and have, on the 22nd of last month, 
come to a satisfactory conclusion. The syndi- 
cate formed comprises all the copper-producing 
works in Germany, and is going to begin opera- 
tions at once, its seat being Cassel. 

The production of pig iron in Germany, includ- 
ing Luxemburg, is statistically stated to have been 
for August of the present year 851,651 t., against 
875,829 t. in August, 1903. In foundry pig 
153,576 t. were produced ; Bessemer, 31,826 t.; 
basic, 539,031 t.; spiegeleisen and mild steel, 
53,353 t.; and forge pig 73,865t. The total out- 
put in pig iron up toend of August is 6,697,391 t., 
while in thesame period last year it was 6,675,704t. 
In Rheinland-Westphalia, in the Siegerland, in 
Hanover and Braunschweig, the production in 
pig iron this year is lower than last, while in 
other districts it has been increasing, more 
especially in the Saar district. 

A fair business is done on the Silesian coal 
market, and the tone all round continues pretty 
firm, although deliveries in the first two weeks 
of September show a decrease of just 800 wagons, 
when compared to the last two weeks in August. 
Gas coal and coal for coke making are in active 
request, and so is coke. 

House coal meets with strong demand on the 
Rhenish-Westphalian market. An increase in 
the deliveries to Belgium could be noticed, whereas 
to Holland less was sent than formerly. As the 
iron industry consumes comparatively little coal, 
the working hours at the pits will continue to be 
reduced. 

Increasing demand comes in for gas coal, and 
steam coal, too, is in good request, but dry sorts 
remain neglected as before. Quotations have not 
met with any alteration except those for small 
coke, which were reduced from M. 2 on M. 1°75 
p.t. 

A quiet trade is done in raw iron on the Austro- 
Hungarian market, while manufactured iron, 
especially bars and sectional iron, show much life, 
and the mills ask longer terms of delivery. In 
girders some contracts for early spring have 
already been secured. There is more strength 
shown in the rail trade, which is going toimprove 
when all the orders for the Alpine railways have 
been placed. 

For engine, as well as house coal, a steady 
demand is reported to come in on the Austro- 
Hungarian coal market. Sales have increased since 
last week, and the outlook is fairly bright, as the 
sugar mills come forward with their requirements 
now. Steam coal and coal for coke making are in 
strong request. As prospects regarding the re- 
commencement of the Elbe traffic are as unfavour- 
able as before, the brown coal trade continues 
somewhat depressed. Deliveries in the Bohemian 
brown coal district have been 1731 wagons less in 
August of present year than in the same month 
last year, and from January to end of August 
5371 wagons less have been delivered than in the 
same period the year before. 

No material change can be noticed in the 
Belgian iron industry, pig iron remaining firm, 
while manufactured iron shows comparativel 
little life, except in plates, for which a bris 
demand on foreign account could be perceived 
quite recently. Girders, too, are in fair request, 
and stiff in price. Instead of improving the 
condition of the — coal market, the late 
placing of orders for 300,000 t. coal and briquettes 
for the State railways has rather been the means 
of weakening the general tone, for a reduction, 
on an average, of 50 centimes per ton, took place 
at the Government tenderings. 

_ Rather a satisfactory sort of business is done 
in the French iron industry, and the outlook 
seems fair, 

In coal, however, not much life is stirring, and 
the keen competition of Belgium and Germany 
naturally does not improve matters. 

German general import in the first eight 
months of present year is officially stated to have 
been 30,879,987 t., against 30,197,265 t., and 
27,829,917 t. in the first eight months of the two 
years before. German general export was 
20,047,788t., against 24,937,331 t. and 22,029,385 t. 
in the first eight months of the two preceding 
years, Export in silver increased, while that in 
gold shows a falling off this year against last. 

_ The world’s output in pit coal and brown coal 
for 1903 has been estimated at 875 million tons, 
one-fifth of which falls to Germany. France 
shows a particularly strong increase in the out- 
put of coal, which was five million tons higher in 
1903 than previously, In Prussia the produc- 





tion of pit coal was 108 million tons, or over 
eight million tons more than in the years before ; 
output at the Government pits in the Saar dis- 
trict increased 573,652 t. against previous years, 
amounting to 10,067,338 t. for the first eight 
months of the present year. Output in the 
Ruhr district exceeded that of 1900 by 8-4 per 
cent, 








CATALOGUES, 


THe British THomMson-Houston CoMPaNy, 
Limited._Pamphlets 173 and 174, illustrating 
and describing their latest field rheostats. 

MATHER AND Piatt, Limited, Salford Iron- 
works, Manchester.—An illustrated descriptive 
price list of this firm’s multipolar dynamos, 

THE WHOLESALE FiTTINGs CompANy, Com- 
mercial-road, London.—An illustrated catalogue 
of the various incandescent gas fittings supplied 
by this firm. 

THE ZYLBERLAST PoINT SYNDICATE, Cross- 
street, Manchester.—A pamphlet giving a de- 
scription of the Zylberlast’s automatic points 
adaptable to all kinds of tramways. 

HERBERT Morris AND BastTErRT, Limited, 
Empress Works, Loughborough.—An illustrated 
catalogue of worm-geared pulley blocks, giving 
the prices and other information. 

Swan, HunTER AND WIGHAM RICHARDSON, 
Limited, Wallsend.—This company has published 
a brochure giving a short history of the firm, and 
a list of some of the shipowners for whom vessels 
have been built. 

CUNLIFFE AND Croom, Limited, Broughton 
Ironworks, Manchester.—An illustrated descrip- 
tive list of tools for brass-finishers, including 
milling machines, lathes, and disc grinders, has 
just been published by this firm. 

JOHN SPENCER, Limited, the Globe Works, 
Wednesbury.—A price list of iron and steel tubes 
and fittings of every description for gas, water, 
steam, and hydraulic purposes, boiler tubes, steel 
poles for electric lighting and traction, &c. 

McLaREN, Midland Engine Works, Leeds.— 
Praise is due for the way in which the pamphlet 
on ‘* Traction Engines and their Uses” has been 
got up. We have also received an interesting 
catalogue of electric generating engines manu- 
factured by this firm. 

THe Brush ELECTRICAL ENGINEERING CoM- 
PANY, Limited, Falcon Works, Loughborough, 
has issued a small and concise catalogue relating 
only to incandescent lamps and fittings. The 
neatness and clearness of this catalogue are worthy 
of special mention, 

FERRANTI LIMITED, Hollinwood, Lancashire.— 
Catalogues 9 describes a new “‘ alternating reverse 
current time limit relay” for automatic switches ; 
and Catalogue 10 is a price list of moving coil 
instruments of the ‘‘edgewise type,” for con- 
tinuous currents, 

BERGMANN ELECTRICAL Works, Victoria- 
avenue, Bishopsgate-street Without, London.— 
An illustrated descriptive catalogue of their 
direct-current tandem motor control, which has 
been specially designed for driving machinery re- 
quiring large torque in starting. 

LANCASTER AND TONGE, Limited, Pendleton, 
Manchester.—A neat catalogue of this firm’s 
specialities, including the ‘‘ Lancaster” pistons 
and metallic packings ; the ‘‘ Lancaster” steam 
traps, and a combined feed-water heater and 
grease separator. The prices are also quoted in 
this list. 

THE STAR Brass MANUFACTURING COMPANY, 
Boston, Mass.—This is a large and well-finished 
catalogue of the specialities manufactured by this 
firm, dealing with steam engine and iler 
appliances in general. Messrs. Green and Bould- 
ing, 28, New Bridge-street, E.C., are the sole 
European agents, 

THE GENERAL ELectric Company, Victoria- 
street, London.—An illustrated descriptive price 
list of main switches, cut-outs, and house service 
fuses, &c., and also a ‘‘ Progress” sheet giving 
particulars of a new type of measuring instru- 
ments known as the ‘‘ Aperiodic” or dead beat 
volt and ampére meters. 

THE GOHEEN MANUFACTURING CoMPAaNy, Can- 
ton, Ohio.—A catalogue relating to ‘‘Galvanum,”a 
paint manufactured by this firm for protecting 
—-= iron and other surfaces, has come to 

and. The paint is made in two colours—a stone 
drab and a dark lead colour—and can be obtained 
in this country at 18, Billiter-street, London. 

CAMMELL LAIRD AND Co., Limited, Ordnance 
Works, Coventry.—A neat catalogue has been 
sent us by this firm, illustrating tools made with 
their 0172 steel for cutting at high speeds. They 
claim that a speed of 100ft. per minute can be 
maintained as against 30ft. in the same time with 
ordinary tool steel with the same depth of cut 
and feed. Full details and prices are given. A 
tool grinding machine is also illustrated. 








LAUNCHES AND TRIAL TRIPS. 


GRASMERE, screw collier ; built by, Blyth Ship- 
building Company, Limited ; to the order of, The 
Grasmere Steam Shipping Company, Limited ; 
dimensions, 186ft., 26ft. 6in. beam; to carry, 
800 tons deadweight ; engines, triple-expansion : 
constructed by, Mr. G. T. Grey, South Shields; 
both ship and engines behaved well ; trial trip, 
October Ist. 

Eastwoop, steel screw steamer; built by, 
Wm. Gray and Co., Limited; to the order of, 
The Horsley Line, Limited ; dimensions, 352ft., 
48ft. by 27ft. 4in.; engines, triple-expansion, 
24hin., 40in., 65in. by 42in., pressure 180 Ib.; the 
speed averaged 12 knots ; trial trip, October 4th. 

HARCALO, steel screw steamer; built by, 
Furness, Withy and Co., Limited ; dimensions, 
335ft. long and 264,128 cubic feet measurement 
capacity ; engines, triple-expansion, 23in., 40in., 
65in. by 42in., pressure Ib.; constructed by, 
Richardsons, estgarth and Co.; trial trip, 
October 4th. 








THE PATENT JOURNAL. 
Condensed from “The Illustrated Official Journal 
of Patents.” 


Application for Letters Patent. 
4 When inventions have been ‘“‘ communicated ” the 
name and address of the communicating party are 
printed in italics, 


22nd September, 1904. 


20,406. Roorsa, E. W. Brock, Keynsham, Somerset. 

20,407. Construction of Tent Pores, W. T. McG. Bate, 
Gibraltar, Spain. - 

20,408, Artiriciat Ft1Es for Fisuine, R. Wheatley, jun., 


Birmingham. CRE 
20,409. Macuing for GrinpiInc ArTicLEs, M. McDaid, 
‘ow 


20,410. Vacuum Boxgs of PaPER-MAKING MacuInes, M. 
Foster, Glasgow. 
20,411. Porato PLantinc Macuings, W. W. Taverner, 


ow. 

20,412. Macuings for Wasutnc Ciorues, J. R. and J. 
M. Sellers, Keighley, Yorks. 

20,413. Hancers for Ececrric Conpucror Wirzs, J. 
Heap, J. Bailey, H. Heap, A. Richardson, R. 
Billington, J. Haydock, T. 8. Jones, and T. Brierley, 
Halifax. 

20,414. Dryine Ling for Fi_m Neaatives, W. Johnston, 
West Hartlepool. 

20,415. Compinep Hose Pirg and Disinrector, J. C. 
Staples, Birmingham. 

— Toots for Screwine, &c., D. Barnett, Birming- 
nam. 

— Meruop of Securinc Suips’ ANcHORS, F. 8. Pett, 

Jover. 

20,418. Sirp1nc Sasu Winpvows, 8. Blight, London. 

20,419. Fis-pLates, R. Lansdale, Prestatyn R.S.O., 
Flintshire. 

20,420. Crossincs for Licnt Raitways, T. A. Law- 
rence, Pwilgwaun, Pontypridd. 

20,421. ORNAMENTING GLass ARTICLES, H. Wilkinson, 
Dennis Park, near Stourbridge. 

20,422. SALVAGE APPARATUS, L. J. Andersen, Woodford 

reen, Essex. 

20,423. Havtace Gear, W. E. Hutchinson, Stockton- 


on-Tees. 
20,424. Mgat Tins, E. Randle and H. W. Smith, 
B 


20,425. uow for Rattway Wacons, R. Evans, 
Live 1. 

20,426. Lock-nvr, E. W. Treatt, London. 

20,427. Puuieys, F. L. Croft, T. A. Perkins, and F. Croft, 
Bradford. 

20,428. Exrensizte Suir’s Bertu, G. H. Lilley, 
Walker-on-Tyne. 

20,429. Propucinc CINEMATOGRAPH PicturRsEs, H. W. H. 
Palmer, London. 

20,430. Propuctnc C1INEMaTOGRAPu PictuREs, H. W. H. 
Palmer, London. 

20,431. Bricks, J. King, London. 

20,482. Non-COLLAPSIBLE Resitignt Tire, D. Duke, 
Upping 

20,433. ApvEeRTIsING by CingMaTOGRAPH, J. Green, 
Bradford. 

20,434. MarLcaRTs and PERAMBULATORS, W. I. Wilson, 


20,435. Grate Bars, T. E. Kneeshaw and W. Towler, 


20,436. SprrRaL-MOULD Woop-workinc Macuing, E. 
Kemp, Blackpool. 

20,487. Inpicatinc Derta of Liquip in Tank, J. 
Murrie, Glasgow. 

20,438. Conveyors, M. C. Schwab, London. 

20,489. IMPROVED VEGETABLE CuTTEeR, M. Fournier, 
London. 

20,440. Support for Printine Presszs, G. A. E. Kobler, 
London. 

20,441. ExtincuisHers for Hyprocarson BuRNERS, 
T. C. Wild, London. 

—_ IMPROVED Po.isu for Metats, J. Batcheller, 


on. 
20,443. System of Kegpinc Accounts,.J. 8. Stanyon, 
Lond: 


on. 

20,444. Manuracture of Guass, J. Forster, London. 

20,445. Fork Cieaner, J. L. Graves, Cork, Ireland. 

20,446. Ionrt1nc ComBusTrBLE Gas in Gas ENGINES, 
A. H. Thwaite and M. W. Ward, London. 

20,447. SEL¥-LockinG Davicg, F. L. M. Forster and J. 

mn, London 

20,448. ApJsustaBLE Bopy for Maitcart, A. Lapidus, 
London. 

20,449. Connectinc FLusu Pires to WatTéR-CLOSETS, 
T. G. Rhodes and R. Gaunt, London. 

20,450. Secrionat Borters, R. Robson and J. W. 
Dufton, London. 

20,451. Frum Vacuum Pumps, 
London. 

20,452. Toy, F. W. Voisey, London. : 

20, pow Non-siippine Device for Tires, H. Ponzetta, 

mdon. 
20,454. Jomnt Fastener, H. Gedge, London. 
— Fir&-RESISTING FLoors, H. and A. W. Stanton, 


H. Duden, jun., 


mndon. 

20,456. Hinogs, W. Durrant and H. Baragwanath, 
ndon. 

20,457. Screw or Bout, J. Davis, London. 

20,458. ADMINISTRATION of AN-£STHETICS, E. W. l’oole, 


mdon. 

20,459. GRaPHOPHONES, F. W. Le Tall.—(W. B. Smith, 
USSiO. 

20,460. Trrgs for Wuex.s, B. T. L. Thomson, London. 

20,461. Cusnions for BruitaRD TaBLEs, T. Goulding, 


on. 
20,462. Stzam GENERATING PLANts, J. Deam, Eccles, 


ncs. 

20,468. Sprrat Currers for SHgarinc Macutygs, H. 
Smith, Sheffield. 

20,464. Burrers for Rarrway Venicves, E. Allen and 
Co., Limited.—(P. A. Hyde, Transvaal.) 

20,465. CuancE Speep Gear, W. G. Wilson, London. 

20,466. Mgans for Escapine from BuRNING BUILDINGS, 
E. A. Baker, London. 

20,467. Metauuic Packine, G. Gates, London. 


20,468. Manuracture of Srez:, J. W. Duncan, 
London. 
20,469. Mxans for Currine Ovats, R. Carlton and 
M. Ed is, London. 


A. 

20,470. Exuaust Heaps, J. P. Ranoe and Templer and 
Ranoe, Limited, London. 

20,471. Dupticators, A. D. Klaber and E. A. Cox, 


mdon. 
20,472, Apparatus for Roiuine Tga Lear, W. Jackson, 


ndaon. 

20,473. ELEcTRIC TRANSFORMING Device, E. A. Carolan. 
—(The General Electric Company, United States.) 
20,474. Manuracturine Acip, A. J. Boult.—(W: M. 

Burton, United States.) 
20,475. Szwine Macuings, G. Fischer, London. 
20,476. VartaBLE Spegp Gear, F. W. Schroeder, 
London. 
20,477. Pwgumatic Tires, C. J. Lucas, London. 
20,478. TseLecrapH Systems, R. W. James.—(A. C. 
Crehore, United States.) 
20 = Inpicatine Spgep of Suarts, L. L. B. Denis, 
ndon. 
20,480. Cocoa Preparations, H. Williamson, London. 
20,481. Brick - MoutpInc Macuing, W. Wyssling, 
London. 
20,482. MERRY-Go-RouNDSs, C. F. Weidner, London. 
20,488. Mortistinc Macurngs, D. J. Crichton, London. 
20,484. Movina Grate Bars, F. Mayliinder, Deutsch 
Oth Lothringen, Germany. 


28rd September, 1904. 


20,485. Maps, F. Nusch.—(F. Muhr and J. Stotzheim, 
Germany.) 

20,486. Warmine Stoves, 8. W. Jackson, Kingston- 
on-Thames. 

20,487. Macninr for Cuttinc Bacon, H. P, Rowe, 
Burslem, North Staffs. 





20,488, Packine Caszs, E. H. W. Shrimpton, Croydon, 
Surrey. 

20,489. Non-skrppixc Tire, J. C. Davis, Wells, 
Somerset. 

20,490. Coat Tippiers, H. Silvester, Liverpool. 

20,491. Orn Lamps, N. Joseph and F, M. Laserson, 
Liverpool. 

20,492. Means for CoupLinc Suarts in Rovine Frames, 
W. Muir and Howard and Bullough, Limited, 
Accrington. 

20,493. INTERNAL ComBusTION Enoines, H. Foster and 
A. Beresford, Eckington, near Sheffield. 

20,494. PNEUMATIC Sevvn for Sgr - 
Venicies, W. H. Pickering, Leeds. 

20,495. SecuRninc Too. Heaps to Hanpuxgs, 8. Martin, 
Manchester. 

20,496. Mecuanism, J. Gardner, Manchester. 

20,497. VELOCIPEDE Brakinc Mgcuanism, E. H. L. 
Lindon, Live: I. 

20,498. SMoxe PReEvENTER and Fugec Economiser, J. 
Shaw, London. 

20,499. Buckie Fasreninos, R. Mallinson, Halifax. 

20,500. Toxz-cLips for Cycte Pgpaus, H. Lucas and E. 
J. B. Danks, London. 

20,501. ACETYLENE Lamps for Motor Cars, H. Lucas, 
London. 

20,502. SEwinc Macuings, A. A- MacKenzie, Glasgow. 

20,508. Drivinc Cuarins, H. Renold, E. Nelson, and 
H. Renold, Limited, Manchester. 

20,504. PorTrgRE Rops, E., G. E., and W. A. Bibb, 
Birmingham. 

20,505. Cycte Lamps, J. Parker and J. H. Smith, 
Birmingham. 

20,506. CaRBURETTERS, E. W. Walford, Coventry. 

20,507. PuorocrapHic Printinc Apparatus, H. G. 
Schumann, Leeds, 

20,508. SEcURING FLat-zoTtomED Ratrts, A. Macleod- 
Carey, Stockton-on-Tees. 

20,509. ENcInE Packine, A. Beldam, Liverpool. 

20,510. ELECTRICAL Pressure IRonING Macaine, A. E. 
Hacking and J. Pycroft, Birmingham. 

20,511. Twistgp Banps of Woop-woot, J. and E. W. 
Baldwin, Birmingham. 

20,512. Makine and Sgatinc Borriss, A. Thomas and 
A. Smith, Ely, near Cardiff. 

20,513. DecummIne StaLk Fisres, K. T. Sutherland, 
Manchester. 

20,514. MgcHanisM for Opgratinc CrrcuLarR Boxss of 
Looms, R. Westwell and T. Wadsworth, Burnley. 
20,515. Economisinc Stzam in Steam Enoings, R. 

estall, London. 

20,516. DistnrecTINc Apparatus, J. H. Webb and R. 
8. Underhill, Wolverhampton. 

20,517. Firoatinc Burner, A. and C. Weinrich, Ger- 
many. 

20,518. Gas-savinc VaLve, F. Stolze and F. Ludloff, 


PROPELLED 


ermany. 

20,519. Tarcuts for MuskeTry Practice, W. M. Camp- 
bell, Glasgow. 

20,520. “Open Sore” Prang, J. Dean.—(J. Dean, 
United States ) 

20,521. Corr Supports, W. H. Jewell and G. Howe, 
Richmond, Surrey. 

20,522. Furnaces of Stgam GenERaTors, W. T. Smith, 
Manchester. 

20,523. Hanogrs for OvERHEAD TRoLLEyY Wires, W. 
H. and L. T. Allen, Manchester. 

2 ae of CarBonaceous Fug, J. Harris, 

mdon. 
20,525. awe n i IrRonING Macuinzs, L. and T. A. 


. 01 

20,526. BrusHes for CLEANING Miners’ Sarety Lamps, 
P. Henry, Bradfo: 

20,527. Dyzsturrs, H. E. Newton.—(The Farbenfabriken 
vorm. F. Bayer and Co., Germany.) 

20,528. ELEcTROLYTIC Merer, W. A. Snape and L. 
Calvert, London. 

20,529. Ore Freeper for Stamp Mus, Fraser and 
Chalmers, Limited.—(H. M. Hunter, Transvaal.) 

20,530. Recorpine Instruments, E. I. Everett and K. 
Edgcumbe, London. 

20,581. Protectors for Exircrric Macuings, A. J. 
Boult.—( Blectricitdts-Ges. Zschockelt m. b. Hi, Ger- 
many.) 

20,582. Hos Nai, A. P. Townsend, Birmingham. 

20,538. RECORDING SPEED of VEHICLES, J. A. Neville, 

mdon. 

20,534. Brewine Ber, L. Nathan, London. 

20,535. ELEcTRICAL MEasuRING INsTRUMENTS, H. P. 
White and J. Pitkin, London. 

20,536. Bata for THERAPEUTIC TREATMENT, W. J. 
Smyth, London. 

20,537. GENTLEMEN’s Braces, W. Davies, London. 

20,538. VARIABLE Drivinc and Reversinc Gear, W. 
J. Lloyd and W. Priest, London. 

20,589. Stzam Trap, E. Rodriguez, London. 

20,540. InpicaTinG the ReLative Position of Guns to 
each other, W. D. Kilroy and Evershed and Vig- 
noles, Limited, London. 

20,541. FLusHINnG WATER-cLOsETS, R. Merkwitschka 
and P. K. Biichler, London. 

20,542. SusstiruTe for Tin Fort, W. P. Thompson.— 
(Wickels Metallpapier- Werke G. m. b. H., Berlin, Ger- 
many.) 

20,543, APPaRATus for OpTaINING Zinc, J. Armstrong, 
Liverpool. 

20,544. LIGHTING Bakers’ Ovens, M. Briiundle and N. 
Rerup, Liverpool. 

20,545. ConstrucTION of Dams for Rivers, L. Uhler, 
London. 

20,546. UMBRELLaS, E. J. Witcombe and C. H. Pym, 

ondon. 

20,547. ConTROLLING the Frow of Sewace from 
Bactsria Beps, B. Thompson, London. 

20,548. AuToMaTIc CoNTROLLERS for ELECTRIC METER- 
Inc Systems, The British Thomson-Houston Com- 
pany, Limited.—(The General Electric Company, 
United States.) 

20,549. Dynamo Exectric Macuinss, E. A. Carolan.— 
(The General Blectric Company, United States.) 

20,550. Controt of Extzcrric Motors, E. A. Carolan, 
The General Electric Company, United States.) 

20,551. Apparatus for MurrLine the Exuavust of Gas 
Enarngs, The British Thomson-Houston Company, 
Limited.—{The General Electric Company, United 
States ) 

20,552. Dsnamo Exrcrric Macuings, The British 
Thomson-Houston Company, Limited.—(The General 
Electric Company, United States.) 

20,553. Vapour ELgctric Apparatus, E. A. Carolan. — 
(The General Electric Company, United States.) 

20,554. ConTROLLING ELEecTric CURRENT, G. C. Fricker, 


20 555. KEys for Truinc Apparatus, R. W. Armistead, 


20,556. PHorograPHic Dark Suiimes, A. L. Adams, 
London. 

20,557. BorLer of ConRUGATED SHkET METAL, R. Mewes, 

ondon. 

20,558. PropucING HyDROCARBON INCANDESCENT LIGHT, 

ewes, London. 

20,559. ANcHors, W. W. Maxwell, London. 

20,560. Razor Srrops, F. Gerber, London. 

20,561. Apparatus for Conveyinc Loaps, The Elek- 
trizitiits Aktien-Gesellschaft vormals W. Lahmeyer 
and Co , London. 

20,562. INCANDESCENT Execrric Lamps, P. C, de 
Azevedo, London. 

20,563. Spzzp Gearine, F. C. Haste, London. 

20,564. SzaLine Jars, A. Thomas and A. Smith, Ely, 
near Cardiff. 


24th September, 1904. 


20,565. BuRNIsHING METAL Knoss, J. Legge and E. H. 
Chilton, Willenham, Staffs. 

20,566. Brake for Raitway Trucks, W. Goodwin, 
Rhyl, North Wales. 

20,567. APPLYING BLackine to Boots, F. W. Rehse, 
Barmen, Germany. 

20,568, ELECTRO - PNEUMATIC J. Dz. 
Macmillan, Abbeyleix, Queens Co., Ireland. 

20,569. CLEANING APPLIANCE for Boots, F. W. Rehse, 
Barmen, Germany. 
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29,970. AtracHiNG Brak on S8L¥-PROPELLEDV&HICLES, 
A. Downs, Wimbledon, Surrey. 

20,571. Foxina STANDARD Bars in Position for Saor 
Wispows, A. E. Rickaby, Plymouth. 

20,572. Sarery Cast Lron Rain Water Conpuctor for 
Sreest Use, A. H. Kimmins, Worthing, Sussex. 

20,573. Srartina Davices for THREE-PHASE MorToRs, 
W. H. Eccles, London. 

20,574. Seur-acrorR Muses, J. T. Battersby, Bolton, 
Laucs. 

20,575. Vannine Tab_e, W. A. Green, Aberystwyth. 

20,576. Fornacegs of srgzam Generators, W. W. Peet, 
Liverpool. 

20.577. AvromaTic Vertical SHAFT-SINKING APPAR- 
aTos, P. B. W. Kershaw, C. Walter, T. T. Morgan, 
and W. S. Hunt, London 

20,578. Revotvinc Rusper Hegts, W. Bairstow, 
Glasgow. 

20.579. PropgLtiine Fioatine Bopigss, W. G. Heys.— 
(L. Vunossi, Italy.) 

20,580. Ropsgr Tires for Vexicie, W. T. G. Ellis, 
Glasgow. 

20,581. Boots and SHogs, R. Harrison, Halifax. 

20,582. Pxpsgs, Yarrow and W. R. Haworth, 

Keighley, Yorks. 

20,583. Rims and Trrgs for Bicycigs, F. Platt, Stoke- 
on-Trent. 

20,584. Hat and Coat Hooks, G. Moore, jun., Bir- 
mingham. 

20,585. OverHEAD ConpuctoR System for ELEcTRIC 
— A, A. Brooks and G. A. Watson, Liver- 
pool. 

2),586. Tram Tickets, R. Platt, Manchester. 

20 587. Torcues for Ligutine Gas Lamps, J. W. Bray, 
Bradford. 

20,588. Burners for INcANDEScENT Gas, J. W. Bray, 
Bradford. 

29,589. Winpinc Macurings for Yarn, W. T. and J. H. 
Stubbs, Manchester. 

20,590. Parcet Carriers for Cycirs, A. V. Terry, 
Birmingham. 

20,591. CaRBURETTERS, C. F. Parmenter, Manchester. 

20 592. Minimisine VipraTion of Roap VEHICLES, L. 
Harris, London. 

20,593, CaRRYING Pumps on Cycit Tusgs, A. E. Terry, 
Birmingham. 

2),594. Spirit Lawps for Heatino, 
Birmingham. 

20,595. Tray or Box for Asues, W. E. Stallard, 
Birmingham. 

20,596. TakeaD-wInpDtnGc AppaRaTus, J. R. Sherman 
and the Moncrieff Spindle Company, Limited, 
London. 

20,597. CiurcHEs or Brakes for Motor VEHICLEs, P. 
Riley, Coventry. 

23,598. Encinges for Motor Vruicites, A. W. Wall, 
Coventry. 

20,599. MgasurING Davics for Boots, H. J. Barltrop, 
Leicester. 

20.600. INCANDESCENT F. A. Snell, 
London. 

20,601. AePLYING TRADE Marks to F«saics, J. W., E., 
and A. Heys, Manchester. 

20,602. Foor Treav.e for Brakg, E. and J. Shaw, 
London. 

20,603, Sanitary Bep for Invaurps, C. H. Knight, 
Sutton Coldfield. 

29,604. Sanrrary Bep for Invatips, C. H. Knight, 
Sutten Coldfield. 

20,605. CLosurgs of Perrot Cans, F. Hughes, London. 

20,606. CarpInG Macutngs, W. Scarth and K. Wain- 
wright, London. 

20,607. SupPorRTING RaIzs, G. W. Nort 
London. 

20,698. Corrinc Giass Letrers out of Firat SHEeETs, 
F. Bohm, London. 

20,609. ELectric MEASURING INSTRUMENTS, The British 
Thomson-Houston Company, Limited.—{The General 
Evectvic Company, United States.) 

20 610. Vapowisgrs, J. N. Paxman and D. Paxman 
and Co., Limited, London. 

20,611. Screws, W. H. Dingle and J. M. Urquhart, 
London. 

20.612. Pomps, R. Waygood and Co., Limited, and R. 
Carey, London. 

20,613. Lirrs, R. Waygood and Co., Limited, and II. 
C. Walker, London. 

20,614. WesTaEeR Screens for Moror Cars, A. Dun- 
hill, London. 

20,615. Post-carps, C. W. B. Fowkes and B. Oaks- 
ford, London. 

20,616. MaNnvuracTURE of SOUND-REPRODUCING RECORDS, 
C. W. B. Fowkes and B. Oaksford, London. 

20,617. VeLocipepgs, H. W. L. Hurst, London. 

20,613. Topacco Prpgs, J. Bowack, London. 

20,619. ANTI-vIBRATION Device for WHEELS, The 
Albany Manufacturing Company, Limited, and 
F. Lamplough, London. 

20,620. ADpITIONs to CaILpREN’s Cots, W. H. Wale, 
London. 

2),62L. Sprine Fastenincs for Gioves, A. F. Raymond, 

ndon. 

20,622. STERILISATION of Liqurbs, 

ndon. 

20,623. Hanpves of Gotr CLus3, J. Gouick, Dundee. 

20,624. Pyeumatic Fivur Evzsctors, A. Cullinson and 
A. Fletcher, London. 

20,625. CavLkine Toots, Palmer's Shipbuilding and 
Iron Company, Limited, and R. J. Webster, London. 

20,626. Paper Bacs, Bennett Bros., Limited, and 
M. W. Keynton, London. 

ay > = gee of WaTER Jackets, A. F. Bosquet, 

mdon. 

20,6283. Packine Casgs, E. C. Yates, London. 

20,629. lcLtston Apparatus, C. R senfeld, London. 

20,630. Fan f r the Evecrrirication of Arr, F. de 
Mare, Loncon. 


E. Townshend, 


Gas LIGHTING, 


and J. Metcalfe, 


H. J. Wesse!s, 


26th September, 1904. 


20,631. Locks and Latcugs, J. Hick, Halifax. 

20,632. ATTacHING ENAMEL Letrers to Grass, A. J. 

Davis, Birmingham. 

20,633. Pocket Pirg Wire, J. Williamson and R. Part- 
ington, Oldham. 

20,634. Paorocgrapuic Cameras, A. W. Bevis, Dublin, 
Ireland. 

20,535. Wier.s for Moror Veuicues, 8. T. Richardson 
and R. Price, Birmingham. 

20,636. PREVENTING FrauDULENT Us of CoIN-FREED 
Gas Meters, 8S. T. Richardson and Kk. Price, 
Birmingham. 

20,637. ArTiFiIctaL SILK, R. Valette, Manchester. 

20,638. ATTACHING VEHICLE WHEELS, J. Stevenson and 
J. Baker, Birmingham, 

20,639. Dous.inc Macuings, P. P. Craven, Manches- 


ter. 

20,640. PERMANENT Way ConstaucTion for TRAMWAYS, 
C. W. G. Little, Beckenham, Kent. 

20,641. SEPARATING PULVERULENT SUBSTANCES from 
Mrxtvurgs, A. Parry, Liverpool. 

20,642. FLusHING CisreRns, J. Smith, Gloucester. 

20,643. RoorinG SkyLicntT Winpows, W. H. Luther, 
Glasgow. 

20,644. Positive Let-orr Motion fur Looms, D. Smith, 
Jedburgh, N.B. 

20,645. WaTER Sopp.y Tars, J. Shanks, Glasgow. 

20,646. WaTeR Suppty Cisterns for Urinats, J. 
Shanks, Glasgow. 

20,647. TAPER HOLDERS, S. Fawcett, Manchester. 

20,648. SEWING MacHINE ATTACHMENTS for BEADING 
Uppers of Boots, J. Knox, Manchester. 

20,649. Apparatus for STRETCHING and GuIpDING Woven 
Fasrics, A. Livesey, Manchester. 

20,650. Arn CooLer acd Puririer, C. Bishop, Croydon, 
Surrey. ° 

20,651. Rasp Cuttine Macuings, G. Peiseler, Barmen, 
Germany. 

20,652. Propuction of Sutpuatge of Baryta, J. Har- 
greaves, Farnworth-in-Widnes. 

20,653. DEADENING Live Raitt Usep for ELvecrric 
RatLway Traction, R. W. Scott, Darlington. 

—_ sg Tarogts for RirceSuootine, J. Gorst, 
Jhester. 


20,655. Reaut «tors for Gas Exuaustsrs, T. E. Pye, 
Sandwich, Kent. 

20,656. Continuous ELEectric Furnace for Repucina 
Metatuic Oxipss, P. Auchinachie, London. 

20,657. Lenrrion for Moror Car Enornas, J. W. Bennett, 
London. 

20,658. Uriyisine the Prozge:s Suspstances of MILK, 
A. Bernstein, London. 

20,659. Trp-cars for Carryina Coats, K. Schmidt, 


mdon. 

20,660. Recrpracigs for Ratsine Coats, K. Schmidt, 
London. 

20,661. Locks for Coat CeLtar Covgrs, K. Schmidt, 
London. 

20,662. Macarngs for Currine Papsr, T. H. L. Dixon, 
London. 

20,663. Laprgs’ BLousgs, M. A. Tomkins, London. 

20,664 Dygina Textice Fasrics, I. D. Ward and J. 
W. Kenworthy, Bradford. 

20,665. Cytinpers on which TexriLe Fasric3 are 
TREATED with Liquips, J. W. Kenw.rthy and I. D. 
Ward, Bradford. 

20,666. Merat-stamprinc AeparatTus, G. Gardner, 

ndon. 

20,667. SwrrcHBoaRD for TELEPHONE INSTRUMENTS, J. 
A. Romer, London. 

20,668, Apparatus for Sitencinc Exuaust GasEs 
from Motors, A. E. and E. D. Léwy, London. 

20 669. Securinc the Sipgs of CarpsoaRD Boxags, M. 
Reichman, London. 

20,670. Switce for ConTROLLING ELEctRIC CARRIAGES, 
H. F. Joel, Forest Gate, Essex. 

er: ee for Cieansinc Roaps, F, Meyer, 

ndon. 

20.672. Watt Tiss, W. F. Rest, Aldershot, Hants. 

20,6°3. AN-ESTHETISERS, E. C. Jones, London. 

20,674. Gas-BURNING APPLIANCES, Cc. Jones, 
London. 

20,675. Socta, Games, F. Ruppel and T. Kiimpfer, 


mdon. 
20,676. Fastener for Doors, P. Jacobi and H. Rospatt, 


London. 

20,677. TaBLe Brvuiarps, E. Partridge and W. Roberts, 
London. 

20,678. INcuBaTors, R. Mallon, London. 

20,679. Brakine Device, R. Marx and J. Kroschwitz, 
Germany. 

20,680. PropgLier for Batu Caarrs, E. G. Payne, 

ndon. 

20,681. ApvustaBLE Door HanpLes, N. 

mdon. 

20,582. Tramcars, W. Yates, London. 

20,683. Nut-zock, E. J. Keogh, Lonion. 

20,684. Means for PRepaRiING Beveracgs, F. and M. 
Whit-Gould, London. 

20,685. Automatic Piano, L. Bertorelli, J. Rose, and 
Rose, Coop, and Rissone, Limited, London. 

20,686. SHARPENING AppaRaTus for Knire Buapgs, F. 
Mentz, Germany. 

20,687. WasHers for WaTgRPROOFIN3 Bott Hoxgs, F. 
G. Price, London. 

20,688. Jorsts for EarTHENWARE Pipss, R. Ames, 

ondon. 

20,689. ControLt of Cc. P. &. 
Schneider, London. 

20,690. MANUFACTURE of 

ndon. 

20.691. ADJUSTABLE BRACKET, 
Essex. 

20,692. SrLeENcER for Maxim Guwns, A. 
London. 

20,693. WaTEeR-ruBt Borters, M. T. Goss, London. 

20,694. Kyives, G. C. Palmer, Loadon. 

20,695. PorTaBLe ToRNTABLES, H. Weber, London. 

20,696. SpzED Meters, H. Troost, London. 

20,697. Process for PuRIrYING ORTHO-NITROTOLUENE, 
O. Imray.—(Farbwerke vormals Meister, Lucius, and 
Briining, Germany.) 

20,698. MupcuaRD for J. Behrens, 
London. 

20,699. Steam Borvers, H. J. Carpenter, London. 

20,700. Motors, F. Johnson, London. 

20,701. Vatves for REGENERATIVE Furnaces, F. O. 
Stromborg, London. 

29,702. Or. Buryers, J. Brening, jun., London. 

20,708. Strpine Gare, J. Trisler, London. 

20,704. Mustc Lear Torners, I. J. Clarke, London. 

20,705. Brtcg Biocks, J. Hickler, London. 

20,706. Motor, C. Fero, sen., and J. P. Bender, 

mdon. 

20,707. Bep Ratt FasteninG, J. Nelson, London. 

20,708. ConTROLLING RaiLway WHEELS, J. C. Hinton, 
London. 

20,709. VaporisERS, J. N. Paxman, and Davey, Pax- 
man, and Co., Limited, London. 

20,710. Automatic ConTROLLEKS fur Ferp Pumps, R. 
J. Mullin, London. 

20,711. No application for this number. 

20,712. TgacHING APPLIANCES fur CHILDREN, G. E. H. 
Koch, London. 

20,713. ELEcTRIc TRANSFORMERS, The British Thomson- 
Houston Company, Limited.—{ The General Electric 
Company, United States.) 

20,714. Bearines for the Suarrs of DeticatTs Instrvu- 
MENTS, The British Thomson-Houston Company, 
Limited.(The General Electric Company, United 
States.) 

20,715. INsuLaTions for EDGEWISE-wouND CoILs, The 
British Thomson-Houston Company, Limited.—(7/< 
General Electric Company, United States.) 

20,716. Heatinc Water, H. 8S. Mellish and W. Law- 
rence, London. 

20,717. Cash ReaGistErs, The Nation’1 Cash Register 
Company, Limited.—(The National Cash Reyister 
Company, United States.) 

20,718. Spoon, A. F. C. England, London. 

20,719. Sirpe-vaLve Gear for Stream Enoings, J. 

udge, London. 

20,720. Apparatus for Maxine SweeTmeEats, J. L. 
Noblett, Liverpool. 

20,721. Tires for WugEts, B. T. L. Thomson, London. 

20,722. Winp Pressure Recorper, E. A. Sperber, 
Dresden, Germany. 

20,723. Stgam Esoings, T Sullivan, Ontario, Canada. 


Dawson, 


Exectric Morors, 


Ropgs, P. Kretschmar, 


R. Thomson, Ilford, 


Thompson, 


VELOCIPED:8, 


27th September, 1904. 


20,724. StrRincep Musica InsTRuMENT, J. Atherton, 
igan. 

20,725. Contact Triprit for Exvecrric Trams, W. 

Coates and G. Wright, Gateshead-on-Tyne. 

20,726. Support for SENsITIVE PuotoGRaPHic Emvut- 

sions, H. J. Burton, Hanwell, Middlesex. 

20,727. Driving Fans, H. E. J. McDermott, Plum- 

stead, Kent. 

20,728. MECHANICALLY-OPERATED AIR Pumps, A. Fast- 

nedge, London. 

20,720. PHotorooraPuic CAMERAS, The Thornton 
Pickard Manufacturing Company, Limited, A. G. 

Pickard, and F.. Slinger, Manchester. 

20,730. CALENDER GuarD, H. L. Booth, Thirsk, Yorks. 

gy Be Taps for WaTER or Steam, J. B. Butterticld, 

Leeds. 

—— CicaRE1TE Houvers, H. A. Morgan, Birming- 

1am. 

20,733. VeHicLe WHEEL Tires, R. Page and J. F. Wat- 

kins, Birmingham. 

20,734. SupMaRINeE Minas, E. A. Jeffrey, London. 

20,735. Coat Vass, E. T. Baker, London. 

— Automatic CycLe Prop, 8S. H. West, Leaming- 


n. - 

20,737. Fastentnc for Garters, W. A. Green and J. 

Owen, Aberystwyth. 

20,738. Can Oprngp, I’. Elcoate, Stockton-on-Tees. 

20,739. Seats for Cycizs, A. E. Halland H. de M. Well- 

borne, London. 

20,740. Fornace Five Tose Firtines, M. Hurd, Stoke- 

on-Trent. 

20,741. Borris Cappinc MacuinEs, J. E. L. Barnes.— 

(The Crown Cork and Seal Company, United States.) 

20,742. VeHicLe Locks, T. Bettney, jun., Handsworth, 
Birmingham. . 

20,743. PRropeLtinc Motor Bicycies, J. Wakeficld, 





Nottingham, 


20,744. Boppin for TexriLe Macuingery, L. and C, 
Glover, Leeds. 

20,745. TRAVELLING Trunks, W, Longbottom, Keighley. 

20,746. Lockets in ComBINATION with SLEEVE Links, 
T. Wilcox, Birmingham. 

20,747. Gas Frre-ticurer, H. Ashworth, Rawtenstall, 
Lancs. 

20,748. Puncrure Stopper, H. 
miogham. - 

20,749. TrotLtey Boom ConTROLLING Apparatus, 8. 
Hindley, Sheffield. 

20,750. VaLves for FLUID-PREssSURE Brakes, W. M. 
Austin, Manchester. 

20,751. APPLIANCE for LirHocgRAPHIC HAND PRESSES, 
H. Wessell, London. 

20,752, VentcLe Pneumatic WHEEL TrrEs, C. W. 
Crewe, Liverpool. 

20,753. MacHines for Minina Coat, C. Bauchier, 


Frankenburg, Bir- 


20,754. SSLF-PROPELLED VEHICLES, W. L. B. Hinde, 
London. 

20,755. Enaines, W. L. B. Hinde, London. 

20,756. PortaBLE WARDROBE, Flora Marie, Duchesse 
de Tourraine and Douglas, London. 

20,757. DecorticaTinG Ramis, C. Pissard, London, 

20,758. CANDLE-LIGHT EXTINGUISHER, L. Moore, 
London. 

20 759, Mecu anism for ELECTRICALLY-OPERATE DPIANOs, 
A. J. Clarke, London. 

20,760. Stam Enotes, B. M. Schauman, London. 

20,761. Cuains, A. Williams, London. 

20,762. UNREFILLABLE Borriss, C. H. J. Mackenzie- 
Kennedy, London. 

20,763. Ecastic ATracHMENT for Sotgs, T. Burrell, 
London. 

20,764. AUTOMATIC TOB\CCO-LIQUORING MACHINE, A. 
M. Cook, London. 

20,765. WaTeR Evaporators, F, Prince, Brighton. 

20,766. Spanner. C. L. Absell, London. 

20,767. Rorary Enorygs, W. M. Hoffman, London. 

20,768. Removinc Soot from Bor.ers, W. Eichelberger, 
D. E. Hibner, and H. J. Hoelsche, London. 

20,769. PaorocraPHic Apparatus, B. J. Edwards, 
London. 

20,770. SceePinc Va.isg, H. H. Phillpot and C. G. 
Selfe, London. 

20,771. Cuaros, F. H. Weight, Birmingham. 

20,772. Frae-wHee. Ciurcues for Bicycies, J. A. 
Phillips, E. W. Bohle, and H. C. Church, Bir- 
mingham. 

20,773. Locks, R. W. H. Rodney, Birmingham. 

20,774. Furniture, B. G. Eriksson, London. 

20,775. Manuracture of Reticucarep WirE REcEP- 
TACLEs, C. von Azary, I.ondon. 

20,776. PowER-TRANSMITTING Devices, 8. W. Rush- 
more, London. 

20,777. FREE-WHEEL Cycies, T. Cooper, London. 

20,778. Gas-cookine AppLiancas, W. G. Head, London. 

20,779. Fusrs for Provectices, H.C. Seddon, London. 

20,780. EvrvaTinc Apparatus for OrpNance, C. D. 
Abel.—(Rheinisch: Metallwaren-und Maschinenfabrik, 
Gernany.) 

20,781. SicuTinc Apparatus fur Onpnancx, C. D. Abel. 
—(Rheinische Metalliwaren-und Maschinenfabrik, Ger- 
weamy.) 

20,782. Extraction of Zincfrom its Orgs, A. G. Bloxam. 
—(Societé Anonyme dU’ Etudes Electro Chimiques, Switzer- 
land.) 

20,783. ELucrricaL Tetecrapns, A. V. Vyvyan and L. 
Newitt, London. 

20,784. Propuctrion of Fuzt Gas, The Chalk Power 
Gas Syndicate, Limited, and R. Pearson, London. 

20,725. GARMENT FasTengrs, F. Smith, London. 

20,786. Razor Suarpensr, E. Ailliot, London. 

20,78 a Forks for Motor Bicycugs, L. Zeidler, 

mdon. 

20,788. Winpine for ALTERNATING CURRENT ELECTRIC 
Macuiygs, Electrizitiits-Act.-Ges. vorma's W. Lah- 
meyer and Co., London. 

go re ae Musica Instruments, E. de Kleist, 

ndon. 

20,790. Macuingry for Wasuino WooL, W. McNaught, 
London. 

20,791. Souprportinc Exvectrrica, Conpucrors, C. F. 
Bettmann and J. Zapp, London. 

20,792. Universac Joints, V. and V. Lorenc, London. 

20,793. Apparatus for FILTERING Corres, A. van Giil- 
pen, London. 

20,794 Lapigs’ Heap Gear for Motorine, M. A. 
Tomkins, London. 

20,795. ATTACHMENTS for Hanppacs, F. G. Wich, 


ndon. 

20,796. VaLvgs, F. Robinson, London. 

eee Mera.uic Oxipes, L. Fink-Huguenot, 

mdon. 

20 798. Braxgs, C. J. Prankard, London. 

20,799. Wetpiess Metat Tires, O. 8. H. Harcourt, 
London. 

20,800. Spanners, A. W. Smith, London. 

20,801. Ratsinc Liquips by Compressgp Arr, R. Stirling, 


on. 

20,802. Optica. Porntine of Guns, J. E. Bousfield.—(4. 
Sal moiraghi, Italy.) 

20,803. Water Gavags for Generators, G. H. Biddles, 
London. 

20,804. WIRELESS TELEGRAPHY Systems, W. P. Thomp- 
son.—(Gesellschaft fiir drahtlose Telegraphie m. b. H., 
Gerinany.) 

20,805. BaLL-PLAYING Appliance, W. P. Thompson. — 
(C. Pikler, Hungary.) 

20,806. Venpinc Apparatus, W. P. Thompson.—(/. 4. 
Williams, United States.) 

20,807. Motor Venic.gs, U. 8. G. Mowry and C, W. Van 
Winkle, Liverpool. 

20,808. Brake SHogs for Cycigs, T. L. Michelmore, 
London. 

20,809. Execrric Furnaces, The British Thomson- 
Houston Company, Limited.—(The General Electric 
Company, United States.) 

29,810. Execrric Furnaces, The British Thomson- 
Houston Company, Limited.—(The General Electric 
Company, United States.) 

20,811. Macuings for Grainino Leatuer, C. H. Keefe, 
London. 

20,812. Rivetine Apparatus, E Beckert, London. 

20,813. Beps of Printina Presses, H. J. Haddan.— 
(G. P. Fenner, United States ) 

— Crocks, &. Krause and 8. Grudzinski, 

ndon. 

20,815. Pouttry Ngsr, J. H. Lee, London. 


28th September, 1904. 


20,816. Lockinc Nuts, D. Marshall and J. F. Carr, 
Cheltenham, Glos. 

20,817. Winpow CLEANER, R. and G, W. Kidd, Maccles- 
field, Cheshire, 

20,818, Lock-nut for Bouts, A. C. Crowe, Chester. 

20,819. Brakes for Carriages, 8S. H. Adams, Scots- 
wood-on-Tyne, 

20,820. Lockinc Nuts, D. Marshall and J. F. Carr, 
Cheltenham, Glos, 

7. Bicycie Stanv, F. F. Rutherford, Wakefield, 

orks. 

20,822. Parce, Carrier, I. L. Williamson, Hexham. 

20,828. Jackets for Sream Pirgs, G, E. Littlejohn and 
W. MacGowan, Glasgow. 

20,824. INCANDESCENT Gas BuRNERS, A. Taylor, London. 

20,825. Winn Gavuoe for Riries, A. W. Harrison, 
Stoke-on-Trent. 

20,826. Seats for Roors of Tramcars, E. E, Wetherell 
and A, Smith, Stockton-on-Tees. 

20,827. Carriers for SensITISED PLaTss, B. Jumeaux, 
London. 

20,828. ‘‘ Wrap Regt,” J. Dronsfield, Manchester. 

20,829. Curr Reaoiator, C. H. Maxted, Manchester. 

20,830. Spinninc Frames, W. Eastham and Howard 
and Bullough, Limited, Accrington. 

20,831. AcgTYLENE Lampa, E. Walker, Halifax. 

20,832. Looms for Weavina, W. ‘R. Lee and N. Bury, 

Manchester. 

20,833. OpgRaTING Rat Pornts, A. C. Virgin. Bristol. 

20,824. B>ox Heaps for AgriaL Raitways, J. Watts, 





Warwick, 





20,885. GENERATION of CHLORINE, 
idnes, 
20,836. Fasteners fur Casgments, W. J, 
Southsea, Hants. 
20,337. OVRRHEAD LOAD-CARRYING GEAR, HH. Wh), {. 
Birmingham, 
5 Sprnnina Pressina Rowers, J. 


J. Hargreaves, 
Thon as, 
my 
Ireland 


undee. 
20,839. ScREENS for DisrpLayING Postvarbs, W. [Elder 
Dundee. ? 


ee. 

20,840 INTERNAL ComBuUSTION ENGINES, P. Richa) dson 
London. ’ 

bay = Fornaczs of Boi.ers, W. G. Crosth waite, 

— MANUFACTURE Of FIREBARS, W. G.Crosthwaite, 
eeds, 

— Feepine Fue. to Furnaces, W, G. Crosth waite 
weeds. . 

20,844. Paper Howper, J. Sim, Liverpool. 

20,845. Gas Propucsrs, L. Wilson, Greenock, \.B. 

20,846. Crrcurr Breaker, J. Liddle.—(Z. 2. Hurt jiay 
United States.) is 

20,847. Controt Gear for Stzam Encings, J. Mackin. 
tosh, Glasgow. 

20,848. Tosacco Pipss, 8. A. B. Barton, Manchester, 

20,849. Ececrric BLow-ours and Fusgs, W. G. Allan 
Manchester. , 

20,850. Cycig Stanps, C. H. Gostling and M. W. Skene. 
Tytler, Glasgow. 

20,851. Locks, 8S. H. Crocker, London. 

~~ Backs and Seats of Cuairs, E. Breare, 

s. 

20,853. ADAPTING Motors to PHonocRapas, ©. Kratt 
Glasgow. . 

20,854. Sprinc Bottom MantT.e Kop, G. Partingt » 
Ashton-under-Lyne. ll 

20,855. Harrpin, J. RK. Johnson, London. 

20,856. Macuines for Borriinc, H. H. 
London. 

20,857. Fitters, J. Kostdlek, London, 

20,858. Fans for Cootina Enoines, W. A. Stevens 
London. 


Fastiich, 


’ 








SELECTED AMERICAN PATENTS, 


From the United States Patent-office Oficial Gazette, 


767,465. Sorperine Apparatus, J. A. Wirth, Pitts. 
burg, and J. Beech, Wilkinsburg, Pu. Filed 
October 22nd, 1902. 

Claim —Soldering apparatus for armature leads and 
commutator necks comprising a frame having a circular 
opening through which the body of the armature and 








its shaft may project, an annular basin surrounding 
the said opening, a reservoir for molten solder, a con- 
duit between said reservoir and said basin, and a 
plunger to force the solder from the reservoir through 
the channel into the basin. 


767,612. DupLex Pumpina Enaine, B. Vogel, Bitter: 
Jeld Germany.—Filed January 31st, 1903. 
Claim.—In a duplex pumping engine, the combina- 
tion with two power cylinders provided with pistons 
and piston-rods, one of the said pistons being arranged 
to work half a stroke in advance of the other, of two 





slide valves for the two cylinders respectively, each 
said slide valve being operated by the piston-rod of 
the cylinder to which it pertains, and the said 
cylinders and slide valves being provided with ports 
and passages arranged so that each said slide valve 
operates as a main steam-distributing valve for the 
cylinder to which it does not Bang mag and as a steam 
expansion valve for the cylinder to which it pertains. 


767,689. Steam Turbine, P. J. Hedlund, Stockholw, 
Sweden.—Filed June 13th, 1908. : 
Claim.—The combination with an clastic fluid tur- 
bine of the axial flow type having a passage for work- 
ing fluid and buckets therein, of means for increasing 


| 767,689 } 


the velocity and reducing the pressure of the fluid 
prior to entering said passage and means for reducing 
the velocity pnw increasing the pressure within said 

ducing the pressure and increasing 


passage, and for r 
the velocity of the exhaust. 
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THE INTERNATIONAL ELECTRICAL 
CONGRESS. 
No. I, 


Tur fifth International Electrical Congress was held 
at the International Exhibition at St. Louis in Sep- 
tember, and was a notable meeting, both in the number 
of persons present and the interest and importance of 
the proceedings. The third Congress was held at the 
International Exhibition at Chicago in 1893, and the 
fourth was held at the Paris Exhibition of 1900. The 
committee of organisation for the fifth Congress was 
appointed in June, 1908, and, in response to invitations, 
about 2100 persons became members, 1600 of these being 
from the United States, and 500 from other countries, 
The attendance amounted to over 800 members, including 
important representatives from Europe. Official dele. 
gates—thirty in number—were appointed by the Govern- 
ments of Argentina, Austria, Australia, Canada, Den- 
mark, France, Germany, Great Britain, Hungary, Italy, 
India, Mexico, Spain, Sweden, Switzerland, and the 

United States. There were also special delegates from 
the Royal Society, the Institution of Electrical Engineers, 
La Société Internationale des Electriciens, Associazione 
Elettrotecnica Italiana, Oecestereichisen Elettrotech- 
nischen Verein, Royal Society of Canada, American In- 
stitute of Electrical Engineers, American Physical 
Society, American Electro-Chemical Society, National 
Electric Light Association, Association of Edison Illu- 
minating Companies, International Association of Muni- 
cipal Electricians, Pacific Coast Electric Transmission 
Association, American Electro-Therapeutic Association, 
and the North-Western Electrical Association. 

The opening speech was made by Professor Elihu 
Thomson, and an address of welcome was delivered by 
Mr. D. R. Francis, the President of the Exhibition. 
Other addresses, all very brief, were delivered by Mr. R. 
Kaye Gray, of England, President of the Institution of 
Electrical Engineers ; Professor M. Ascoli, of the Italian 
Association; M. Guillepot de Nerville, of the French 
Society; and Mr. W. Goldsborough, Director of the 
Department of Electricity of the St. Louis Exhibition. 

The first proceedings of the Congress was to pass a 
resolution in favour of making the Congress a permanent 
organisation, and a committee consisting of Major Reber, 
U.S. Army; Professor John Perry and Professor L. 
Lombardi was appointed to make the necessary arrange- 
ments and select officers; while another committee, 
consisting of Professor Carhart, Mr. W. D. Weaver and 
Mr. Carl Hering, was appointed to select honorary 
officers. The officers elected for the permanent or- 
ganisation are as follows :—President, Professor Elihu 
Thomson ; vice-presidents, Bion J. Arnold, Professor H. 8. 
Carhart, Professor W. E. Goldsborough, C. F. Scott, 
§. W. Stratton; general secretary, Dr. A. E. Kennelly; 
treasurer, W. D. Weaver; honorary vice-presidents, 
Professor Moise Ascoli, Dr. R. T. Glazebrook, F.R.S., 
Antonio Gonzales, Col. R. E. B. Crompton, C.B., R. 
Kaye Gray, Professor L. Lombardi, Professor John 
Perry, F.R.S., and M. Henri Poincaré. 

The officers of the sections are as follows :— 

(a) General Theory.— Honorary chairman, Dr. S. 
Arrhenius; chairman, Prof. Edward L. Nichols; vice- 
president, Prof. W. Lash Miller; secretary, Prof. Howard 
T. Barnes. . 

(b) General Applications.—Honorary chairmen, Prof. 
G, Grassi and Prof. C. Zipernowsky; chairman, Prof. 
C. P. Steinmetz; vice-presidents, Mr. W. Duddell and 
Prof. F. Weber; secretary, Prof. Samuel Sheldon. 

(c) Electro-chemistry.—Honorary chairman, Prof. Dr. 
W. Ostwald; chairman, Prof. Henry S. Carhart; vice- 
president, M. Dennery ; secretary. Mr. Carl Hering. 

(a) Electric Power Transmission.—Honorary chair- 
men, M. Paul Janet and Ing. A. Maffezini; chairman, 
Mr. Charles F. Scott; vice-president, Ing. E. Jona; 
secretary, Dr. Louis Bell. 

(e) Electric Lighting and Distribution. — Honorary 
chairman, Miguel Otamendi; chairman, Mr. John W. 
Lieb, jun.; vice-presidents, Prof. Jorge Newbery and 
Seiior R. P. Arizpe; secretary, Mr. Gano S. Dunn. 

(f) lectrie Transportation—Honorary chairmen, 
Herr Baron Ferstel and Mr. G. J. van Swaay ; chairman, 
Dr. Louis Duncan; vice-president, M. Marius Latour ; 
secretary, Mr. A. H. Armstrong. 

(9) Electrie Communication.—Honorary chairmen, 
Mr. John Hesketh and Mr. H. E. Harrison; chairman, 
Mr. Francis W. Jones; vice-presidents, M. Ferrie and 
Mr. J. C. Shields ; secretary, Mr. Bancroft Gherardi. 

(h) Electro-therapeutics—Honorary chairman, Prof. 
J. A. Bergonie; chairman, Dr. William J. Morton; vice- 
— M. G. de Nerville; secretary, Mr. William J. 
Jenks, 

There was a number of dinners and luncheons, and 
special social and technical entertainments were pro- 
vided in the Palace of Electricity, but there were no 
excursions provided, as the members would naturally 
wish to spend all their leisure time at the Exhibition. — 
_ For the business proceedings the Congress was divided 
into eight sections, which held meetings simultaneously, 
and in this way disposed of nearly a hundred papers. 
The proceedings of these several sections are summarised 
below, but for the sake of clearness we have not separated 
the proceedings of each of the six days of the Congress. 

SECTION A.—GENERAL THEORY. 

The purpose of the paper by Professor Kennelly, of 
Harvard University, U.S.A., on the “The Alternating 
Current Theory of Transmission Speed over Submarine 
Cables,” was to show that while Lord Kelvin’s theory of 
jranemission over submarine cables is not applicable to 
und lines, yet if the theory of alternating-current trans- 
mission can be extended to include the case of signalling 
over cables, then the same theory can readily cover every 
case of signalling over wires. The paper was full of 
intricate formule, and cannot well be given in abstract. 
Professor Trowbridge, also of Haryard University, had a 








paper on “Spectra of Gases at High Temperatures,” 
showing that one of the most important fields in the 
application of spectrum analysis is in the study of phos- 
phorescent and fluorescent light emitted be gases. 
Professor Townsend, of Oxford University, had a paper 
on “The Theory of Ionisation by Collision,” discussing 
phenomena which show that gases acquire the property 
of discharging electrified conductors when they are 
traversed by ions moving with high velocities :— 


When ultra-violet light falls on the negative electrode of 
parallel plates a number of negative ions are set free by the action 
of the light on the metal, which travels through the gas to the 
opposite electrode. If the gas is at a high pressure the current 
between the plates increases with the electromotive force and 
approaches a certain maximum value which is attained when all 
the ions generated by the light reach the positive electrode. By 
reducing the pressure of the gas and increasing the electromotive 
force it is possible to make the ions travel with sufficient velocity 
to generate others by collisions with the molecules of the gas. It 
appears from the investigations that the processes of ionisation by 
collision are of fundamental importance in the development of an 
electric current through a gas, 


The next series of papers related to electric and 
magnetic units. The paper on“ The Mechanical Equiva- 
lent of Heat Measured by Electrical Means,” by Pro- 
fessor Barnes, of McGill University, Montreal, discussed 
the most probable value of the mechanical equivalent of 
heat in terms of the generally accepted values of the 
electric units. A brief summary of the paper is as 
follows :— 

(1) That the mechanical measurements of the equivalent differ 
by 1 part in 1000, the result by the continuous method being below 
that by Joule’s method. 

(2) That by accepting the latest values of the Clark cell and 
the ohm the result by the continuous electrical method is brought 
into absolute agreement with the mean of the mechanical 
measurements, 

(3) That the measurements by the electrical method of Joule 
give results that are too high, but the deviation from the con- 
tinuous electrical method is in the same direction as that shown 
by a comparison of the same methods applied directly. 

(4) That it seems advisable to select a thermal unit which is 
a mean over the range between 0 deg. and 100 degs., and thus 
independent of any temperature scale. ; 

(5) That the most probable value of the mechanical equivalent 
measured by electrical means is 4-186 joules in terms of the mean 
unit. 

(6) That the value of the equivalent in terms of a unit at any 
intermediate temperature may be obtained by reference to the 
variation curve for the specific heat of water obtained by the con- 
tinuous electrical method, which when integrated gives a value 
of the mean equivalent equal to 4°186 joules. 


Professor Ascoli, of Italy, presented a paper on “ Systems 
of Electrical Units,’ while a paper by Professors Carhart 
and Patterson dealt with “The Absolute Value of E.M.F. 
of Clark and Weston Cells.” Dr. Wolff, of the Bureau 
of Standards, United States Government, presented a 
general review of the subject in a paper entitled “The 
So-called Electrical Units.” In the United States, the 
legalised value of the Clark cell is 1-434 volts at 15 degs. 
Cent. The following is an abstract from the paper :— 


Standard cells.—Of the standard cells proposed, only the Clark 
and Weston cells are to be considered at present. In the former 
the electrodes consist of zinc amalgam covered with a layer of zinc 
sulphate crystals and pure mercury in contact with a paste of mer- 
curous sulphate, zine sulphate crystals and metallic mercury, the 
electrolyte being a saturated aqueous solution of zinc sulphate and 
mercurous sulphate 

In the Weston cell the electrodes consist of cadmium amalgam 
covered with a layer of cadmium sulphate crystals and pure mer- 
cury in contact with a paste of mercurous sulphate, cadmium sul- 
phate crystals, and metallic mercury, the electrolyte being a 
concentrated aqueous solution of cadmium sulphate and mer- 
curous sulphate. 

The investigations thus far reported indicate that differences 
between individual cells of either type, set up from materials 
obtained from various sources and at various times, agree with 
each other to within 0-0002 volts, corresponding to a slight advan- 
tage in favour of the Clark cell on account of its higher electro- 
motive force. The constancy and reproductibility of both types 
have also been established by the constancy of the ratio between 
them. 

While sharing with the Clark cell these most essential qualities, 
the Weston cell has a number of marked advantages. 

(1) The higher temperature coefficient of the Clark cell is a 
serious obstacle to measurements of the highest precision, while 
that of the Weston cell at ordinary temperatures is less than one- 
twentieth as great, so that errors due to temperature uncertainties 
are correspondingly reduced. 

(2) Clark cells are subject, particularly when a number of years 
old, to large hysteresis effects attending temperature variations. 
In the Weston cell the error due to this cause can only amount to 
a small fraction of that in the Clark cell, owing to the relatively 
slight influence of temperature on the solubility of the cadmium 
sulphate. 

(3) The average life of Clark cells is quite short, owing to the 
tendency of the cell to crack at the point where the platinum ter- 
minal is fused into the amalgam limb. This objection might be 
obviated by suitable modifications in the construction, as have 
been suggested, but not without producing some complication. No 
such tendency has been observed with Weston cells. 

(4) In Clark cells a layer of gas is formed at the amalgam sur- 
face, even when carefully neutralised solutions are employed, 
which may interrupt the circuit, thus rendering the cell useless, 
In the Weston cell no gas is, apparently, formed. 

Owing to these marked advantages, the Weston cell is certain to 
displace the Clark cell in the laboratory. 

Two determinations of the electromotive force of the Clark cell 
in absolute measure, made by Kahle, at the Reichsanstalt, and by 
Carhart and Guthe, indicate that the value adopted by the Chicago 
Congress, 1-434 volts, is teo large by about 1 millivoit ; and, in 
addition, several redeterminations of the mechanical equivalent of 
heat in electrical units give values for the latter which can only 
be brought into accord with the values determined by the direct 
mechanical methods if the electromotive force of the Clark cell be 
taken as 1-433. If this value be adopted for the Clerk cell or the 
equivalent value for the Weston cell, the international units would 
be defined with a quite sufficient absolute accuracy, as the above 
value is most probably known to at least one part in 2000, and as 
at the present time a much higher absolute accuracy can hardly be 
predicted. 

Dr. Glazebrook, of the National Physical Laboratory of 
England, said that although the Weston cell is superior to 
the Clark cell, it is a serious matter to change a legal 
unit, and he did not favour the change at this time. 
Professor Webster, of Clark University, U.S.A., re- 
marked that the proposed standards differ by only 1 part 
in 1000, and very few engineering instruments are 
accurate enough to detect this. Professor John Perry, 
F.R.S., thought that while the ohm, ampére, volt, and 





henry are very convenient, they are for convenience only, 
and should not be multiplied by naming other units, 
although Dr. Kennelly favoured names for all units. 

Other papers presented in this section included the 
following :—“ Coherer Action,” by Dr. K. E. Guthe; 
“The Electric Arc,” by Professor Child, Colgate Uni- 
versity, U.S.A.; “The Radio-Activity of Mineral Oils and 
Natural Gases,’ by Professor McLennan, Toronto Uni- 
versity, Canada ; “ The Radio-Activity of the Atmosphere 
and the Earth,” Professors Elster and Geitel, of Germany; 
“The Electrical Conductivity of Gases,” by Professor 
Lewis, University of California; “ Electric Conduction 
in Metals,’ by Professor Drude, Geissen University ; 
“Standards of Light,” by Professor Nicholls, Cornell 
University ; “The Absolute Measure of Inductance,” by 
Dr. Rosa and Mr. Glover; “ The Electric Charge of the 
Sun,” by Dr. Arrhenius, of Sweden; “ Magnetostriction,” 
by Professor Nagaoka, Imperial University of Tokyo, 
Japan. 


SECTION B.—GENERAL APPLICATIONS. 


The first paper in this section was on “Eddies and 
Hysteresis in Iron,” by Mr. Mordey, who considered: the 
wattmeter superior to the galvanometer for measuring 
theiron loss. This was followed by a note on “ Magnetic 
Viscosity,’ by M. Jouast, of France, and Dr. Clayton 
H. Sharp presented a paper on “The Equipment of-a 
Commercial Testing Laboratory.” M. Behrend described 
a method of testing alternating-current generators and 
synchronous motors under full-load conditions without 
actually putting them ditder full load. The fields are 
split in two sections, whieh are connected in such a way 
that the electromotive force of each is in opposition to 
that of the other. Mr. Albert Nodou presented a paper 
on an experimental research in “ Electrolytic Rectifiers,” 
of which the following is a summary :— 

An electrolytic valve is a dévice which is able to interrupt the 
flow of an electric current when it is in one direction, and to 
permit its free passage when in the other direction. It consists 
essentially of a metallic anode of small surface, a cathode of large 
surface, and an electrolyte ; this last is generally a salt solution. 

Electrolytic valves are capable of being used in many ways in 
the laboratory and industrially. These instruments allow of 
securing Oscillatory currents by direct and simple methods, such 
as are used with continuous currents. The operation by their 
means of high-potential alternating-current transformers may be 
of great service. The employment of electrolytic condensers of 
very high capacity may be useful in a great many investigations 
and industrial pursuits. The valves are actually in common use 
in charging accumulators and in the operation of small electric 
motors upon alternating-current circuits. The efficiency is 
greater than with small rotary transformers, their care is more 
simple, and their maintenance is practically nothing. 


A paper by Mr. O. S. Bragstadt discussed “ The Theory 
and Method of Operation of Repulsion Motors;” and one 
by Professor Hobart was on “The Design of Induction 
Motors.” Mr. D. B. Rushmore had a long paper on 
“The Regulation of Alternators,’ giving a summary of 
work done and methods commonly used for determining 
regulation, and the results of very careful tests on widely- 
differing types of machines. Mr. Alexander Heyland 
described his system of compound alternators, with 
alternating-current _self-excitation and compounding. 
The main point of this system is that single-phase or 
polyphase alternating current generated by the machine 
is directly led to the field-windings for excitation and 
compounding by means of a peculiar commutator. Pro- 
fessor H. B. Smith, of Worcester Polytechnic Institute, 
U.S.A., gave some notes on experiments with transformers 
for very high potentials—10,000 to 500,000 volts. The 
latter was said to be the only transformer which, up to 
the present time, has, with a single transformation, or even 
with several transformations by a number of transformers, 
secured low-frequency potentials in the neighbourhood of 
one-half million effective or three-quarters of a million 
maximum volts. A brief description may be of value. 

The design of this transformer called for a ratio of tranforma- 
tion of 1 to 2520, at 60 cyeles, and a maximum core density of 
8600 gausses, when at a secondary potential of 500,000 effective 
volts. The primary winding consisted of 46 turns of heavy 
stranded conductor—23 turns on each core—in series for a primary 
potential of 200 volts, 60 cycles, giving a maximum magnetic flux 
of about 1,600,000 maxwells at full rated voltage. The secondary 
winding was subdivided into 66 coils, each of which was further 
subdivided by cotton tape into four sections, There was a total of 
115,920 turns of number 32 B and S double cotton-covered wire in 
the secondary winding. Each coil was wound in a spool turned 
from thoroughly seasoned white pine of the very best quality and 
carefully-selected stock. 


The paper on “Electric Motors in Machine Shop 
Service, ” by Mr. Charles Day, discussed the subject from 
the point of view of the shop or works engineer, whose 
one thought is economy in the broadest sense of the word, 
and to whom the motor is buta single detail of the equip- 
ment. He presented the following conclusions:— —~ ~ 


It is now realised, however, that the motor drive problem presents 
many new features, and is a distinctly different one from the 
manufacture and sale of standard generators, forexample. The 
earning power of the latter is largely dependent upon‘ the design 
and workmanship, features that can be passed_upori before the 
machinery leaves the works. If a power plant is found to be. too 
small, more units can be readily added without in any way inter- 
fering with those in use. On the other hand, the earning power of 
a motor equipment for individual operation of machines depends 
largely on conditions over which the manufacturer has no control. 
The continued growth of this department of his plant, however, is 
governed by results actually obtained with his product under 
working conditions, so to protect himself he is called upon to see 
that the proper equipment is selected, and, if possible, advise as to 
its use. As far as the customer is concerned, it would usually be 
better for him to close his eyes and ga@%p any one of possibly four 
makes of apparatus. devoting Bistitné to its proper installation and 
operation, rather than reversing the process, as is so often dene. 

The conciusions reached above,concerning the motors required 
for the 60in. lathe are summarised in the table below :— 


Weight. Min.R.P.M Max.R.P.M. 
Field weakenirg » ob 280) es 225 se 787 
Three-wire system += 2600 220 770 
Four-wire system 2350 236 826 


He did not mean to have it inferred from this table that a motor 
operating on a four-wire system will invariably weigh less than one 
to fulfil the same conditions, but controlled by field weaketing 
only, for the character of the data does not justify such coyclu- 
sions, but these figures should at least make it clear that many 
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than erroneous. 

He pointed out that the conditions which must be met by the 
machine builder necessitating the selection of a type that does not 
require for its operation special auxiliary apparatus. While 
motors operating on two wires and giving a range as high as four 
to one by means of field weakening do not at present give as good 
all-round results as those operating on the multiple-voltage and 
three-wire systems, it is not felt that their adoption by the manufac- 
turers referred to is certainly justified. When this is more fully 
appreciated the electrical companies should rapidly achieve better 
results in this direction. 

The customer purchasing for his own use should, on the other 
hand, differentiate clearly between the machine builders’ require- 
ments and his own, for in many cases he can secure more satisfac- 
tory results, all things considered, through the adoption of a system 
combining with field weakening a number of voltages. 

The work of the Electrical Committee of the British 
Commission on Standards was reviewed by Colonel R. E. 
Crompton in a paper on “Standardisation of Dynamo- 
Electric Machinery and Apparatus.” The discussion on 
this related mainly to frequencies; the Committee re- 
commended 50 cycles as the chief frequency and 25 
cycles as a subsidiary frequency. Mr. Lieb, of New York, 
said that in the United States 25 cycles had been adopted 
for rotary work, and 60 cycles where no conversion was 
required. Professor Steinmetz remarked that while 
engineers and manufacturers in the United States would 
be willing to adopt 50 cycles for the higher frequency, 
nearly all existing plants and systems operate ‘now at 
60 cycles, and the demand would be for the same 
frequency. Col. Crompton remarked that rotaries can 
be operated at 50 cycles, even when internal-combustion 
engines are used, which do not give as uniform a rotative 
speed as steam engines. Besides this, the ratio of 1 to 2 
of the frequencies recommended is preferable to the ratio 
in American practice. A lengthy but extremely practical 
and valuable paper on “ Alternating-current Motors ” 
was presented by Professor Charles P. Steinmetz, discuss- 
ing both induction and commutator motors. Alternating- 
current motors are now demanded for railway and similar 
classes of work, which give high starting torque efficiency 
and high efficiency over a wide range of speed. 


tly made in this connection cannot be other 











BRITISH AUTUMN TRAIN SERVICES. 
By Cuaries Rovus-MARTEN, 


In reviewing the general scheme of train services on the 
railways of Britain for the currené autumn which came 
into force on the 1st instant, it will be convenient that I 
should pursue a course of treatment somewhat different 
from that which I adopted when dealing with the 
summer services. Then I took an average start-to-stop 
speed of 55 miles an hour as a standard—as the minimum 
rate acceptable for important expresses—and considered 
only those railways and trains which, in their summer 
timings, had attained that standard or improved upon it. 
But while such a standard might reasonably be demanded 
in the case of the best expresses during the flood-tide of 
the travelling season, it could hardly be expected to be 
maintained during the slack period of autumn and winter. 
It will therefore be better in this case to examine the 
changes that have been made, viewing these, as usual, 
purely from the standpoint of engineering interest. 

Surveying the railways of Britain in their Bradshaw 
order of precedence—according to my usual custom— 
the Great Western comes first under notice. This most 
progressive and enterprising line gave us a whole cluster 
of brilliant accelerations for the past summer. Most of 
these, of course, disappear in the autumn, but what re- 
mains is exceedingly creditable. Thus, the “ Limited ” train 
which ran each way between Paddington and Penzance in 
seven hours, covering the distance of 246 miles between 
Paddington and Plymouth and vice versd without any 
intermediate stop, is taken off until next year. So is 
the 10.45 a.m. down, which ran from London to Exeter 
without a halt in 3h. 25 min., averaging 56°7 miles an 
hour for 1933 miles on end. But the 10.50 a.m. from 
Paddington is retained, which is booked to do the London— 
Bristol run of 118} miles, vid Bath, in the even two hours, 
thus averaging 59°2 miles an hour. This train still slips a 
coach at Bath, but the time allowed to that point—106 miles 
70 chains—is 108 minutes, instead of 107 as formerly. 
This, I cannot help thinking, must be due to a regrettable 
oversight which deprives the Great Western of credit 
that is justly due. For clearly the final distance of 
114 miles from Bath to Bristol cannot be done to the 
dead stop in 12 minutes. When the recovery from the 
Bath slack with a heavy train and the very long slow 
into Bristol are taken into account this becomes self- 
evident, and, as a matter of fact, the train cannot and 
does not reach Bristol in time unless it gets through 
Bath in 107 or even 106 minutes, which has been 
accomplished, and beaten too, over and over again by 
Mr. Churchward’s very fine coupled engines, when the 
road had been kept clear. The up two-hours train vid 
Badminton, which, as the distance is 117} miles, averages 
58°9 miles an hour, is also retained, but the 2h. 17 min. 
express from Paddington to Birmingham is discontinued, 
which also eliminates what was practically a mile-a- 
minute run from the Ealing conditional stop to the 
Leamington slip, and the 57°9 miles an hour run from 
the Paddington start to that slip when the Ealing stop 
was not made. Still, with all these deductions, a very 
fine and fast autumn train service remains on the Great 
Western Railway. 

On the London and South-Western both of the 3} hour 
down expresses from Waterloo to Exeter are continued, 
but one of the corresponding up-trains is abolished for the 
winter. The London, Brighton and South Coast resumes 
its Sunday “Pullman Limited,” which runs each way 
between Victoria and Brighton in the even hour. I 
notice that the fact of the first run of this revived train 
this autumn being done in 58 minutes is referred to by a 
daily paper as quite a wonderful feat. I need hardly remind 
readers of Taz ENGINEER that last year I recorded in 
these columns the accomplishment of the journey in ten 
minutes less time between the same points. In view of 





the splendid accelerations on the French Western Rail- 
way, which is the ally of the London, Brighton and 
South Coast in the Anglo-Continental sense vid New- 
haven, one cannot help regretting, on patriotic grounds, 
that whereas the French line performs the larger half of 
its journey at an average speed of over 55 miles an hour, 
the average rate on this side of the Channel is only 39°8 
miles an hour. One can only hope that with the comple- 
tion of the widening work now in progress will come 
better speed. It is peculiarly unfortunate that the 
slowest “express” work in this country should be on 
the railways by which the Anglo-Continental trafic is 
carried on. For the same contrast is presented by the 
South-Eastern and Chatham line, which gives an average 
of only 41°7 miles an hour on this side the Channel, as 
against the French 56°2 on a road which has gradients 
practically almost if not quite as severe. 

The Great Eastern resumes its normal winter timings, 
but on the Cambridge section shows a small but accept- 
able improvement upon last year's figures. The times 
from Liverpool-street to Cambridge have bsen reduced 
by both the non-stopping expresses from 77 and 73 
minutes respectively to 72 minutes in each case for the 
55} miles, and the same timing has been given to the 
evening express from St. Pancras—a quarter of a mile 
farther—while the 12.20 mid-day express from the latter 
terminus is allowed only 71 minutes, the quickest booking 
yet seen between London and Cambridge. By all the 
fast trains—instead of one only—the Cambridge—Ely 
time is now 19 minutes for the 143 miles. The Great 
Northern meets this rather feebly with a 75-minute 
timing by only one down train. No up Great Northern 
train is booked from Cambridge to King’s Cross in less 
than 80 minutes, yet more than twenty years ago the 
mid-day up-train took only 75 minutes! On the Great 
Northern main line, while a very excellent and fairly 
rapid service to its principal objective points is main- 
tained, there are no improvements of engineering 
interest. 

The London and North-Western furnishes some inter- 
esting revisions of its normal autumn programme. First 
in importance among these comes an acceleration of 
15 minutes in the transit time of its day express from 
London to Glasgow. I have said “15 minutes,” but in 
strictness 2 minutes of this acceleration belongs to the 
North-Western’s ally, the Caledonian, which saves that 
time by cutting out the Eglinton-street stop. The North- 
Western, however, apart from a shortening by 3 minutes 
of the Crewe stop, makes a substantial saving of 
5 minutes in the running between Crewe and Carlisle— 
reaching the Cumberland capital in 5h. 49 min. from Euston 

and also cuts down the time from Rugby to Crewe by 
2 minutes. This leaves only 84 minutes for the 75} miles 
from Rugby to Crewe, and 2h.39min. from Crewe to 
Carlisle, the respective start-to-stop averages being 53°9 
and 53°2 miles an hour, while a substantial portion of 
the latter stage has very heavy gradients. The up 
journey of the corresponding trains is characterised by 
what appears some degree of eccentricity. The entire 
journey from Glasgow to Euston is performed in 
10 minutes less than before, viz., in 8h. 20 min., but the 
already excessive time allotted to the longest non-stopping 
stage, viz., that from Carlisle to Crewe—141 miles— 
2h. 48 min., instead of being shortened, as on the down 
journey, is actually lengthened by 1 minute. On the other 
hand, the Caledonian docks 3 minutes off the Glasgow 
Carlisle length, and the North-Western does the same by 
the Crewe—Rugby stage, for which the time is shortened 
from 88 to 85 minutes. The time from Rugby to Euston 
is shortened by 5 minutes, but the final run in from 
Willesden has 3 minutes extra nominally allowed—16 
instead of 13 minutes, so that the Rugby—Willesden 
stage of 77 miles has the fast time allowance of 82 
minutes, averaging 56°3 miles an hour. 

The forenoon 3} hour express from Euston to Liver- 
pool, as usual in autumn and winter, stops at Stafford 
instead of Crewe, but the time for that stage is quickened 
from 2h. 25min to 2h. 22min., averaging 56°4 miles an 
hour, which will be easily managed by Mr. Whale’s 
* Precursors.” Further, the afternocn down corridor 
diner to Scotland has 3 minutes cut off the time from 
Preston to Carlisle, which now becomes only 103 minutes 
a the 90 miles of heavy road. This, too, is very credit- 
able. 

On the Midland both progress and retrogression have 
to be noticed. Under th2 former category come the 
striking accelerations in the St. Pancras—Leicester and 
St. Pancras—Nottingham services. Two down trains and 
three up are all booked to cover the 99 miles between 
St. Pancras and Leicester in 105 minutes, or at 56°6 miles 
an hour, also one up train in 106 minutes—only fraction- 
ally slower—while one down train gets from St. Pancras 
to Nottingham in 2h. 14 min., and one up train reaches 
St. Pancras in 2h. 12 min. from Nottingham, the latter 
run averaging 56°2 miles an hour from start to stop. 
These are distinctly brilliant bookings. On the other 
hand, the fine 7.30 p.m. express with its even six hours 
for the 310 miles from St. Pancras to Carlisle ceases for 
the winter, but I am pleased to see that the smart little 
run of 31 minutes for the 30% miles from Appleby to 
Carlisle, averaging 59°5 miles an hour, has been rein. 
stated. 

The autumn speciality of the North-Eastern Railway 
con ists in the establishment, in public as well as working 
tim:2-tables, of a York—Newcastle run in 82 minutes for 
the 80} miles, averaging 58°9 miles an hour. This is 
excellent, but it might easily have been 80 minutes. 
Perhaps we may see that yet. The Great Central main- 
tai 1s its brilliant timing of the past summer, including its 
10 } minutes to Leicester—103 miles, and its 2h. 11 min. to 
N >ttingham—126} miles. The Lancashire and Yorkshire, 
North British, and Glasgow South-Western preserve the 
stitus quo, save that the last-named has wisely added 
3 minutes to the impracticable time formerly allowed from 
Glasgow to Kilmarnock, with its banks of 1 in 67 and lin 
6), and has deducted them from the Kilmarnock—Carlisle 


length, which now stands at 914 miles in 103 minutes, or ! 





== 

53+1 miles anhour. The Caledonian provides a down a, * 
well as an up run in 33 minutes between Perth ad 
Forfar, averaging 591 miles aa hour, but makes no other 
changes of importance, excepting those already instanced 2 
in connection with the West Coast Anglo-Scottish 
services. Toe 

Reviewing these facts and figures as a whole, I thinkT’ 
ain justified in pronouncing a favourable verdict y on, 
the autumn programme of 1904. Without instituti 
any detailed comparison, I feel warranted in expresaat 
the opinion in general .terms that this year’s antag 
services in Great Britain are the best we have had sinea 
that famous year 1896, when our high-water mark of 
autumn railway speed was attained. One nmst ho : 
that the present flood tide, which has again reached g 
high-water mark, will not be followed, as was the earlier 
one, by a lamentable ebb, But it is the “ personal equa- 
tion” that counts in this as in so many other cases and 
keeping that potent factor well in view, I feel warranted 
in being sanguine that Britain will not be allowed again 
as at the end of the last century, to sink to the 
humiliating place of a“ bad third ” in the race of railwa; 
progress, y 








EXPRESS PASSENGER ENGINE, LONDON 
AND NORTH-WESTERN RAILWAY, | 


Ovr Supplement illustrates one of a new type. ot express 
engine, designed by Mr. G. Whale and constructed at Crewe 
for working the Leavy high-speed passenger traffic of the 
London and North-Western Railway. ‘the firzt experi. 
mental train was run with this engine on March 27th 
between Crewe and Rugby. Some most excellent work js 
being done by these locomotives, which have ample heating 
and grate surface. Mr. Whale has not hesitated to use g 
10ft. coupling-rod. He has taken his crank shaft as close as 
possible to the fire-box; the crank shaft has the Web) 
central bearing, and the whole engine is exceptionally strong 
and well proportioned to stand wear and resist stress. 

The principal dimensions are given in the following 
tabular statement :— 


Dimensions, 
Cylinders 
Diameter of cylinders ., 
Stroke of piston 
Length of ports 
Width of steam ports .. 
Width of exhaust ports...) .. 6. we ee 
Distance apart of cylinders, centre to centre 
Maximum travel of'valve .. 0... 0 6. we 
Lead of walwe i+ si. fe) cab lee 
Lap of valve 
Valve gear og. na lee 
Diameter of piston-rod 66 eg ger Hear 
Length of connecting-rods bet weon centres 
Boiler (steel) — 
Length of barrel pate 
Largest diameter, outside ., 
Least diameter, outside 
Thickness of plates... sc. ec. de. se! we 
Thickness of smoke-box tube plate (steel) -. 
Working pressure... .. .. « vo ee 
Fire-box (steel)— 
Length, outside .. .. .. 
Width, outside .. .. 1. o 
Depth below centre of boiler .. 
Thickness of plates .. .. .. 
Distance of copper stays apart .. 
Diameter of copper stays .. .. 
Inside fire-box (copper)— 
Length at bottom, inside .. 
Width at bottom, inside oor ae | ga. beSi¥a-. es 
From centre of boiler to top of fire-hox, front end 
From centre of boiler to top of fire-box, backend . 
Thickness of plates 6. 84. 8 Shee Gee ee 
Thickness of tube plate, copper... oe 
Tubes — 
Number of tubes .. ..  -. 
Length between tube plates 
Diameter of tubes, outside... .. .. 
Diameter of exhaust pipe nozzle 
Height of chimney from rail a 
Height of centre of boiler from rail 
Wheels 
Diameter of driving and coupled wheels wee es 
Diameter of truck wheels . .. .. os se so 6 of 
Thickness of tires on tread 60, eeu See e 
Distance between centre of truck and centre 


19in, 
2bin. 
Ift. Sin, 
2in. 
4hin 
lft. 10io, 
Sin, 
yyin, 
ce es. 98) .0k ie “66. ae ee 
oo 0c 60 “es 9p * 0s, eel SUN me 
Shin. 
Tit. 


lift. 9in, 
ft. Qin, 
4ft. Ll }in, 
fin. 


oo se Ql. 
+ 1751b, per sq. in, 


7ft. 4in. 
4ft. lin, 
6ft, 3in. 
hin. 
<b Neen ee ¢¢ Gee 
= 4s. oh; Mae ce eee 
6ft. Tiin. 
3it. 4fin. 
1ft. 2}in. 
lft. Ijin, 
yrin. 
lin. 
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12ft. 2}in. 
ljin, 
Shin. 
13ft. 43in, 
Sft. Sin. 


6ft. 9in. 
Sft. 9in, 
Sin. 


of driving 
wheels os Og. 00), se tee, 20. at EE eee see 
Centre of truck wheels PR ek eee 
Centre of driving t» centre of trailing wh2e!s 


12ft. 
6ft, 3in. 
to. . 10ft. 
Total wheel base of engine.. . .. es ee Oe 
Total wheel base of engine and tender... .. oe oo 47ft, 2}ia. 
Axles, truck— 

Diameter of bearings .. 1. 0 .. «2 ee oe 

Length of bearings .. .. «. 

Diameter of axle at centre... .. .. « 

Distance between centres of bearings .. 
Axles, driving 

Diameter of bearings .; .. 

Length of bearings... 3s ep ap. 4b? 40 

Distance between centres of bearings .. .. 

Diameter of bearing at cent eofaxle .. .. 

Length of bearing at centre of axle 

Diameter of connecting-rod bearing 

Length of connecting-rod bearing ., 
Axles, trailing — 

Diameter of bearings .. .. .. 

Length of bearings .. .. 6. se os 

Distance between centres of bearings .. 
Frames, steel -- 

Distance between frames .. .. 


6}in, 
vin. 


6in. 
Sft. Sin. 


Sin. 

9in. 

3ft. 10in. 
Thin. 
5hin. 
Sin. 
Shin, 


= : 
lft. }4in. 
3ft. 54in. 


4ft. 
-) lin. 
Tons ewt. 
21. 15 
0 


Thickness of frames .. .. .. «- 
Weight of engine in working order— 

On bogle Whaqmlt) ic = ie eas ew Ane es Cac chy Sens 

On driving wheels eh Sy ei Ae ea Se ae 

On trailing wheels pe Mag de Cee de eds sec ee ee 

Bote) 0 be kb das! Chas 88, OR lara ea, Oh ake ee 
Weight of tender in working order—- 

On front WOO 6. aa sien od: 40% ae Lone ee 12 

On mitidle wheels. 6k ea oo et eae BOs, i ee 

On trailing wheels rT Peet ame aig a STS 


Total... 0.” sa.) :a ak caine sa, ert ee a; OO 
Total weight of engine and tender in working order .. % 1 
Tender wheel base— 

Centre of front wheel to middle wheel .. 

Centre of middle to trailing wheel... .. 

Total wheel bas’. 6.08.3 ed se be! ts 
Wheels 

Diameter of wheels on trea 

Thickness of tires... .. .. 

Axles — 

Diameter of bearings ». 

Length of bearings 6 oe bap. ced Bem en » 

Centre to centre of bearings .. .. «5 «. 6ft. Gin. 

Capacity of tank .4 2. ee (ee ce ee oe ve vee ee 8000 gallons 

Capacity of cael. 5. cnat cos: “ad we as be Stes) eee 
Total length of engine and tender over buffers .. 56ft, 34in. 


6ft. Yin. 
6ft. 9in. 
13ft. in. 


Sft. ir. 
tin’ 


bin. 
10in. 








A company called the Anglc-Japanese Locomotive and 
Eagineering Company, Limited, proposes to erect a large works 
near Yokohama for building locomotives. 
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ENGINEERING AT GUY’S HOSPITAL. 
No. I. 

Few people have any conception of the large part which 
the engineer plays in the carrying on of a modern 
hospital. It is quite a common experience to some 
people to have the question asked, “ Why, what has an 
engineer got to do with a hospital?” The real answer 
is, “A very great deal,” and in the following series of 
articles we trust to make this perfectly clear to our 
readers. As a fact, not only is the engineer in request at 
institutions of this description, but his services are more 
and more requisitioned as years go on. The modern 
tendency is towards an improvement in every direction 
in hygienic surroundings—-more air, better ventilation, 
abundant water supply, judicious heating, and non- 
injurious lighting. The days have long gone by 
when fever patients were incarcerated in rooms 
well-nigh hermetically sealed, but it is practically only 
within the memory of man that the enormous importance 
of sanitation—to use the word in its broadest sense—has 
been thoroughly appreciated. A modern hospital is not 
considered to be properly equipped unless it has a super- 
abundance of hot water, for example, in every part of it. 
Electric light should take the place of the less healthy 
gas; its laundry must be worked so as to produce abso- 
lutely hygienic results ; and the whole institution must, 
without being turned into an oven, be adequately warmed 
throughout. It is the engineer who is responsible for all 
these matters. The modern hospital is a network of 
piping and a hive of machinery. 

It so happens that at Guy’s Hospital a remodelling of 
its engineering equipment has recently been completed. 
There has been installed there that which is probably 
the best-designed and most efficiently arranged engineer- 
ing plant possessed by any hospital. To give some idea 
of the work entailed, we may say that an average number 
of patients in the wards at one time is some 525. The 
total number treated in the wards during the year 1903 
was 8191, and the average stay varies from 17°9 days for 
surgical patients to 37 days for medical patients. ‘These 
figures, of course, are exclusiye of any out-patients 
attended to—and we understand that there were 128,051 
of these during the year 1903. To cope adequately with 
such numbers as these must, it can well be understood, 
call for great perfection in arrangements. In fact, it is 
impossible for anyone not intimately acquainted with the 
working of the hospital to imagine the amount of engi- 
neering work which is being continuously carried on 
within its walls, and we feel convinced that the matter 
contained in the following articles will be of interest to 
our readers. 

Perhaps one of the most important attributes of a hos- 
pital is that it should be well lighted. Until a year or two 
ago Guy’s Hospital was entirely lighted by gas. The 
hospital buildings, owing to their shut-in position, do not 
lend themselves well to brilliant natural illumination, 
and in some of the wards, while gas lighting was in use, 
the state of affairs was by no means desirable, nor, indeed, 
healthy. It was finally decided that the electric light should 
be installed, and the work of wiring was gradually carried 
out, a supply company providing the current. The 
authorities found this expensive, and a careful considera- 
tion of the matter made it clear to them that a sub- 
stantial saving might be effected by laying down 
generating plant of their own. This was the more 
evident when it became necessary to make further altera- 
tions in the hospital. One of these was the replacing of 
the old laundry by a new building. The old laundry had 
become much too small for the work it was called upon 
to perform. The machinery in it had been running for 
years; much of it was worn out and required renewing, 
besides being out of date, while the building itself was 
lilapidated and incapable of repair. These, however, 
were not the only considerations which led to the con- 
struction of the central power-house which is now at 
work. The question of the heating of the hospital had 
long been a matter of anxiety. Heating entirely by means 
of open fires was found very inefficient, costly, and trouble- 
some. The Hospital Governors, therefore, decided to 
replace the open fireplaces by smaller slow-combustion 
grates and to heat the hospital generally by means of 
radiators. The work of bringing about the change has 
been going on for some time—as each ward has been 
renovated. Naturally enough it occurred to those con- 
cerned that if everything in connection with heating, 
lighting, and the laundry could be managed from one 
central point, a saving could be effected. This became all 
the more evident when it was finally decided to dis- 
pense with outside aid as far as water supply was 
concerned. 

As early as in 1859 the cost of water bought from the 
Southwark and Vauxhall Water Company was so high that 
it became necessary to sink a well down through the London 
clay into the chalk. This for some time gave a supply of 
pure water, which was adequate for the needs of the 
whcele hospital. Eventually, however, other people sank 
wells in the vicinity, and the supply from this well 
gradually diminished year by year, until, in order to meet 
the increasing demands for water, it had to be deepened. 
Gradually this failed to meet the requirements, and the 
water company had again to be resorted to. We are 
informed that, as a source of supply, this was by no 
means perfect ; it was liable to interruption from time to 
time, and the drafts on the company’s mains in the 
district were not infrequently so heavy that the pres- 
sure in them was not sufficient to allow the water 
to reach the level of the hospital storage tanks. 
Moreover, it cost 74d. per 1000 gallons. Finally, it 
was decided to utilise the water in the gravel over- 
lying the London clay, and a well was sunk with this 
idea. The water obtained from this source is by no 
means suitable for dietetic purposes, and it is not, of 
course, proposed to so use it. An immense quantity of 
water is, however, used for sanitary purposes, and for this 
the water is perfectly suitable. A distinct system of 





mains has been run, and the water from the deep well 
only is used for drinking. Here again was an occasion 
for the use of power, and to be able to combine in one 
building the necessary boilers and machinery for heating, 
lighting, pumping, and power distribution, pointed dis- 
tinctly to the propriety and economy in the long run of 
spending a considerable sum of money in constructing a 
central power-house. It was part of the scheme to soften 
and sterilise the water obtained from above the London 
clay and to use it for supplying the laundries, the boilers, 
the hot-water supply, and for other sanitary purposes 
throughout the hospital. 

The foregoing will show how the idea of the central 
station grew. It turned out that, about the time when 
it was finally decided to construct it, a sum of £20,000 
was presented to the hospital for the erection of a new 
nurses’ home. It was, therefore, determined to carry out 
the work of erecting the two buildings at the same time ; 
in fact, to combine the two operations. The result 
appears to us to be eminently satisfactory. We have 
had many occasions lately of examining the power-house 
portion and its various attributes, and have been able to 
form sort of idea of the saving which has been effected 
by the centralising into one building of all the necessary 
plant for the various duties. The boilers have all been placed 
side by side, and the furnace gases are discharged through 
economisers. Near by is the machinery room, containing 
the dynamos and pumps, and adjoining this is the battery 
room, for it was found that it would be less expensive to 
install a battery than to run machinery continuously. 
Everything which could be economically driven electrically 
was arranged to be so worked, and everything is done on 
the most approved lines and in the most economical 
style. 

The engineers of the whole scheme were Messrs. Kirk- 
land and Capper, of Westminster—the consulting engi- 
neers to the hospital—and the resident engineer is Mr. 
W. H. Barnes. In subsequent articles we shall deal in 
detail with the various component parts of the scheme, of 
which we have just briefly given an outline in the fore- 
going. 








LITERATURE. 

A Text-book on the Construction, Protection, 
Stability, Turning, &c., of War Vessels. By Epwarp L. 
Attwoop, M. Inst. N.A. Longmans, Green and Co. 1904. 

Mr. Attwoop’s book is a welcome addition to our 
knowledge concerning the British Navy. Although, 
during the last twenty years, more than one hundred 
millions sterling has been voted by Parliament for the 
building of warships, there is very little detailed informa- 
tion respecting these great and costly structures which is 
accessible to the public. Even those persons who by 
choice or by profession are especially interested in naval 
subjects would find it difficult to learn as much about 
English warships as they could easily gather, by the 
reading of this and other engineering journals, respecting 
important bridges, harbour and water supply works, and 
many other matters of less general nationalinterest. The 
case is not quite the samein the United States. For some 
time past a great deal of information concerning new ships 
has been published in the official reports of the Navy 
Department. Students and critics in this country have 
often desired to have greater opportunities for acquiring 
a knowledge of the details of the ships of our own Navy. 
The tabular information and minute sketches in naval 
pocket-books and annuals—valuable though they be— 
tell but little about the ships themselves. Mr. Attwood’s 
book will do much to meet this want, and though written, 
in the first place, for the use of senior officers studying at 
the Royal Naval College will reach, without doubt, amuch 
larger circle of readers. 

These remarks should strictly be limited to the first 
and larger part of the book, which describes the structure, 
protection and fittings of modern warships. The 
remainder of the volume is of a theoretical character, and 
deals with ground already covered by the standard work 
of Sir William White and by other text-books, including 
one by Mr. Attwood himself. Though on this side, too, 
there is much that is of value, the main interest of the 
book lies in the copious and well-arranged information 
respecting the hulls and principal fittings of most classes 
of English war vessels. Almost every page is illustrated 
by one or more sketches, which appear to be to scale, but 
for which the scale is unfortunately not given. The 
sketches are frequently arranged in sets for a number of 
ships, and they include some for vessels now being built. 

These features add very largely to the interest of the 
book. The reader is struck by the evidence that naval 
construction is far from being stereotyped in steel, as it 
once was in wood. We see the more or less successful 
attempts to deal with present difficulties. We have, for 
instance, six outlines of the sterns and rudders of recent 
battleships and cruisers, all of which are of different 
shapes. The problem is, no doubt, of increasing 
difficulty. The limitation of draught, the cut-up of 
the stern to aid in rapid turning, and the imperative 
necessity for keeping the rudder head under water, ail 
limit the depth of the rudder and the distance between 
its upper and lower points of support; while, on the other 
hand, the continued increases in the lengths and speeds 
of warships demand larger and larger rudder areas. The 
resulting tendency to broaden rudders leads to a lower 
efficiency in turning power for a given rudder area, 
increases enormously the stresses on the rudder framing, 
and makes it more difficult to arrange for steering with 
stern way. The diagrams show that a general agreement 
as to the best way of meeting the difficulty has not been 
attained: and as there are changes which threaten to 
complicate the problem still further, we shall probably see 
other attempts at its solution. 

Very similar conclusions may be drawn from the 
sketches given of the stems of ships, illustrating the 
varying form and construction of the ram. The real 
problem in this case is not, however, so much a difficult 
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as an obscure one. The chances of being able to Use g 
ram at all are uncertain. Some naval officers think that 
ramming is hardly possible in modern warfare ; the risk 
of being rammed in the attempt to ram is too great 
There is great force in this contention. If the enemy’ 
ship still retains her speed and manceuvring power it wil] 
be dangerous to try to ram her. If these are seriously 
crippled she can be more safely destroyed by gun oy 
torpedo. To close on a half-beaten enemy is to equalise 
the chances once more, and this seems to be confirmed be 
Japanese practice. Even if, by some odd change 
ramming be necessary, a lightly-built stem will }. 
sufficient for the immediate purpose. But to ram a ship 
which has several submerged torpedo tubes will always 
be a dangerous business. On all grounds, therefore, it 
seems that these heavy ram castings are but of doubtful 
utility even ina battleship; and to accept such weights 
in cruisers of moderate size, as shown in Mr. Attwood’ 
sketches, must involve a still more appreciable sacrifice 
of fighting power in some shape or other. 

The particulars given of the methods of sheathing war. 
ships call attention to the extent to which these systems 
have been adopted in our Navy. Mr. Attwood gives 
briefly the reasons for the use of sheathing; but whatever 
force these may have had at one time it has been greatly 
diminished by the increasing facilities for docking ships 
on our naval stations abroad. No sheathed vessels are 
now being constructed, and, in view of the loss of speed 
and increase of first cost, to say nothing of the difficulty 
of repairs, it is to be hoped that dry docks have made 
wood sheathing finally extinct. 

Many of the sketches illustrate the extent to which the 
water-tight subdivision and the arrangements for drainage 
and pumping have been developed in modern vessels, 
The question of how best to guard against all but over. 
whelming damage by mine or torpedo is doubtless of the 
gravest importance. It is perhaps a more serious matter 
for the English Navy than for any other, because the 
necessity for our continuous command of the narrow seas 
surrounding this island exposes our ships in an exceptional 
degree to these forms of attack. The risk is increasing 
daily owing to the rapid development of submarines, and 
to the improved range and accuracy of the torpedo, 
Many problems of deep interest present themselves as 
soon as the question of safeguarding ships against such 
modes of attack is examined. Perhaps the most im. 
portant one is whether sub-division by longitudinal bulk- 
heads can be regarded as satisfactory. It may lead to 
risks as serious as those it guards against. Take the 
worst case, the longitudinal division of the engine-room. 
The general practice in English and in most foreign war. 
ships of fitting twin-screw engines side by side means, 
as a glance at Mr. Attwood’s diagrams shows, that if a 
torpedo strikes a large cruiser anywhere over about 
one-sixth of her length amidships the heel produced will 
be very considerable. It is not easy to see how such a 
case could be met, and until it was met the armament 
would be of little or no use and the ship would be 
difficult to manceuvre. Prompt filling of other compart- 
ments would probably be impracticable, at least to a 
sufficient extent to get the ship upright. In early twin- 
screw vessels one set of engines was sometimes placed 
before the other set, but this plan seems to be given up in 
other navies as well as our own, though in many foreign 
ships the case is altered by the use of triple screws. It is, 
no doubt, very convenient to arrange two sets of engines 
symmetrically in a ship. With a door in the middle 
line bulkhead abreast the starting platform, it is far 
easier to control the engines than when they are placed 
in consecutive transverse compartments. But. for all 
that, the question seems to demand reconsideration 
unless some satisfactory plan can be devised for dealing 
with the serious changes of heel which may be caused by 
the flooding of one engine room under the present 
system. 

It need hardly be said that in such a case no pumping 
facilities would be of any practical service. Indeed, it 
is worth inquiry as to whether the costly systems of 
drainage and pumping which Mr. Attwood describes do 
protect a ship against any real dangers. When are these 
systems to be used with effect? They cannot, as Mr. 
Attwood clearly shows, keep a ship afloat even with but 
a comparatively small amount of damage to the bottom, 
Is there any hope that they will enable a damaged ship 
to fight another action without being dry-docked? We 
should like to see an examination of these questions. — 

There are many points of detail which suggest inquiry 
as one looks over the well-illustrated pages of this book. 
We see a few curious examples of persistence in type, 
although circumstances have changed out of knowledge. 
Thus, the elastic washer and cup used for securing armour 
are the outcome of experiments made on small soft 
iron plates between thirty and forty years ago, Since 
then almost everything has altered in the attack as well 
as in the defence. The penetrating power of projectiles 
has been enormously increased. Iron has been replaced 
by compound armour, and this in turn by face-hardened 
steel of varied composition. But the nut, cup, and elastic 
washer are still with us, except where backing, plating, 
and framing have been completely given up. It would be 
of interest to know whether there is any advantage In 
retaining these special methods of fastening in connection 
with the armour plates on the sides of vessels. 

The book is, as we have stated, written especially for 
naval officers ; and Mr. Attwood shows good judgment in 
the character of his explanations and arguments. Thus, 
after stating that shaft brackets are so fitted that the 
sections have the fuller ends toward the fore side of the 
brackets, he points out that this is analogous to the blunt 
forward end of a Whitehead torpedo. So, too, he opens 
his book, very appropriately, with a statement of the 
various ways in which a vessel’s structure is exposed to 
stresses, and then describes how the several kinds of 
stress are provided against. The supreme importance of 
the bottom and deck plating in maintaining the longitu- 
dinal strength of a vessel is, however, hardly brought out 
with sufficient clearness. On the other hand, it is very 
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doubtful whether, at least in warships, with their numerous 
transverse. bulkheads, . the connection of the beams 
to the frames by beam arms or bracket plates has such 
a value in resisting racking stresses as is here suggested. 
The diagrams of the bulkhead arrangements in first and 
third-class cruisers make it evident that serious racking 
can hardly take.place.in.such vessels so long as the 
transverse bulkheads retain their shape and connection 
to the sides of the ship. It would, moreover, be well in 
a general discussion of these questions to point out how 
desirable it is to reduce to a minimum all structural 
material which does not contribute directly to the longi- 
tudinal strength of a vessel. This is the ideal which 
Brunel and Scott-Russell set before themselves, and it is 
certain that in warships and merchant ships alike there 
ix still good work to be done in this direction. 

In these and many other respects Mr. Attwood’s 
volume leads us to reflect on the serious problems 
involved in the maintenance of amodern navy. Questions 
of grave importance still remain unsolved, and fresh 
roblems constantly present themselves. The only 
healthy condition in such circumstances is one of change 
and growth, and for this a full knowledge of the facts is 
necessary for those who build and those who use our 
vessels. This book is a valuable contribution to this 
end, and we hope to see it amplified at some future time. 


SHORT NOTICES, 


Muclanes and Tools Employed in the Working of Sheet Metals. 
By k. B. Hodgson, A.M. Inst. C.E. Manchester: Technical 
Publishing Company, Limited.—There was room for a book on the 
working of sheet metal, and it is well filled by Mr. Hodgson’s little 
yolume. Shearing, stamping, drawing, spinning, and punching are 
subjects to which only those engineers who are brought directly 
into contact with them pay much attention, and hence there are 
few treatises describi the processes and machines employed. 
The present work is divided into twenty-one chapters, and starting 
with materials and measurement, it takes the reader to the con- 
sideration of different forms of presses with the dies and punches 
used in them ; thence to metal spinning, and on to the important 
subjects of drawing and re-drawing. Stamping is then discussed, 
and finally, automatic machines, the tools and jigs used for repeti- 
tion work, and calculations of the dimensions of blanks, and the 
power absorbed in cutting, are dealt with. From this brief sketch 
of what the volume contains it will be gathered that the whole 
ground is covered. The volume is plentifully illustrated by clear 
diagrams of operations and views of machines and accessories. 

The Timbers of Commerce and their Identification. By Herbert 
Stone, F.L.8., F.R.C.1. London: William Rider and Son, Limited. 
1904. -The author has commenced by giving an interesting descrip- 
tion of the general structure of woed, with special reference to the 
more common kinds. In the following chapter several useful and 
practical hints as to the examination of timber will be found, whilst 
the rest of the book is devoted to describing 247 different 
specimens, giving their natural order, sources uf supply, alterna- 
tive names, physical characters, grain, bark, uses, anatomical 
characters, and further useful information. The 186 photomicro- 
graphs prepared by Mr. Arthur Deane accompanying the descrip- 
tion of the specimens are exceptionally well done and beautifully 
reproduced, Atthe end the author gives the scales of measure- 
ment for the breadth of rays, size of pores, and grades of hardness, 
together with a description of apparatus for measuring the amount 
of the resistance to impact and also for computing the absorption 
of water by a given area of any surface of wood. 

The Clyde Passenger Steamer. By Capt. James Williamson. 
Glasgow: James MacLehose and Sons. 1904. — This is an 
interesting bovk on an interesting subject. It is a history 
of the rise and progress of a fleet of steam vessels with 
a world-wide reputation, and without any strict parallel. All 
the Clyde passenger boats have been built in Scotland, from the 
Comet of 1812 to the King Edward of 1901. Capt. Williamson 
knows his subject thoroughly, but he is not an engineer, and those 
who seek for much engineering information in these pages wiil be 
disappointed. The book is well illustrated, the numerous por- 
traits being unusually good. The whole story goes to show what 
energy and skill have been brought to bear on very compiex 
questions. The difficulty of late years has not been to get speed 
or luxury, but to make the boats pay, for competition is keen and 
— fierce, and ramifies in a way perplexing to the Southern 
mind, 

The Architects’ and Builders’ Pocket-book. By Frank E. Kidder, 
C.E. London: Chapman and Hall, Limited.—The popularity of 
this book can be gauged from the fact that the fourteenth 
edition has been reached. The book is divided into three 
parts, The first deals with practica] arithmetic, geometry, and 
trigonometry, including formule and tables. In the second part 
the strength of materials and stability of structures is considered. 
This section is divided into twenty-eight chapters, dealing with 
all classes of building work. In the last part the author has 
collected a quantity of useful information, more especially for 
architects, builders, and superintendents. This part is again sub- 
divided into sections, including heating, ventilation, chimneys, 
hydraulics, electrical definitions, weights, quantities, and data for 
estimating cost, &c. And in the last few pages are given some 
Pra miscellaneous information, and a glossary of technical 
erms, 

Organ Sir die Fortschritte des Eisenbahniresens in Technischer 
Bezichung. 9 u. 10 Heft. Wiesbaden: (, W. Kriedel, Verlag. 
1904.—The greater part of this issue of the Organ is taken up with 
a description and excellent drawings of various forms of automatic 
couplers, and a report on their application on German railways. 
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DISPOSAL. 
No, IL.* 

Sec. VII. gives a comparison between the chemical and 
bacteriological results. It is accompanied by a number of 
coloured diagrams, which have to-be examined in order fully 
to appreciate their meaning and bearing on the matter in 
hand. We are not, therefore, able to more than mention 
them at the present moment. 

Sec, VII.— Engineering and Practical Conclusions—is simply 
a heading retained for the sake of completeness, although the 
subject matter has been either sufficiently considered under 
Secs. IT. and IV., or covered in Sec. IX.—General Conclusions 
—which immediately follows. These general conclusions are 
very largely a repetition of the points to which we have drawn 
attention in discussing the report. They form, how- 
ever, a most interesting record of this portion of the 
work of the Commission. We will, therefore, briefly 
outline the principal features of the section. Effluents 
from sewage farms are not, it is held, suitable for discharge 
into drinking-water streams. The sewage bacteria are re- 
duced to a marked degree, but sufficient harmful bacteria re- 
main to constitute a source of danger. But few of the soil 
bacteria flow away with theeffluent. Subsoil water collected in 
the neighbourhood of some of the sewage farms were usually 
found to be pure both chemically and bacteriologically. This, 
it is added, must not, of course, be regarded as proving that 
wells sunk in such situations are safe for domestic use or free 
from serious objection. There seems to be no reason to doubt 
that effluents from properly managed sewage farms would, 
when discharged into non-polluted streams of relatively large 
volume, neither give rise to any nuisance, nor, as far as may 
be judged by rate of absorption of oxygen, prove injurious 
to fish. This pronouncement would not seem to apply to 
streams which are to be used for drinking purposes—at least 
such an idea would be gathered from what has gone before. 

Storm water was almost invariably found to be most 
impure, both chemically and biologically. Street washings 
were almost all impure biologically, though some were fairly 
pure organically from a chemical point of view. ‘ 

An important point is mentioned in the statement that 
there seems no reason to doubt that, with proper manage- 
ment, land can purify sewage for practically-an indefinite 
period. Then, again, the opinion is expressed that sewage, 
before it is applied to land, should be efficiently screened 
and settled, unless it is in a thoroughly disintegrated con- 
dition. This is more especially the case where the sewage is 
fresh, and in the case of heavy clay soils used as surface 
irrigation farms. Porous sandy soils, worked as filtration 
farms, can in some instances receive sewage in the raw con- 
dition without apparent detriment, and some observers con- 
sider that their efficiency is, if anything, increased thereby. 
There is, however, always the possibility of nuisance arising 
in this way. 

The opinion is ‘‘ tentatively’’ expressed that no convincing 
proof has yet been furnished of direct or widespread injliry 
to health in the case of persons living near sewage 
farms. But, on sentimental grounds, and as regards 
the alleged depreciation in the value of house property 
due to proximity of sewage farms, it’ is stated that, 
subject to practical considerations, sewage farms in the 
neighbourhood of populous districts are liable to objection. 
‘‘In this connection,’’ it is added, ‘‘the probably bene- 
ficial effect of a surrounding belt of shrubbery and trees 
has not, perhaps, been sufficiently recognised.’’ The report 
is not in favour, on the whole, of sewage farms being utilised 
for raising crops for human consumption. It is impossible to 
lay too much stress on the importance of farms being well 
managed. It is thought—though there has been no real 
opportunity of actual experience on the point—that frost, if 
exceptionally severe and prolonged, may prove a serious 
hindrance to effective purification, more especially on surface 
irrigation farms. The first consideration in a sewage farm is 
to have the working area—the area under sewage at one time 
~large enough to purify efficiently the whole volume of sewage 
which is being treated. Then, the ‘‘ resting ’’ area should be 
greater in the case of surface irmgation farms than for filtra- 
tion farms. Without venturing to lay down any fixed rule, it 
is thought that a ratio of about 1 in 5, and about 1 in 3, as 
regards surface irrigation and filtration farms, respectively, is 
described. It is felt, however, that this statement is based 
on too limited a number of observations to be of much value. 

The findings regarding the suitability of different kinds of 
soil are the following :— 

(1) Excellent results can be obtained from light loamy soil 

overlying a porous subsoil. 

(2) A sandy soil and subsoil are also capable of yielding 

good results. 

(3) The same may be said ofa partially peaty soil overlying 

gravelly sand. 

(4) Peat pure and simple is not well adapted for sewage 

urification. 

(5) With chalk more data is required before a confident 

opinion can be expressed. 

The few artificially obtained effluents which were exa- 
mined had percolated in about a minute and a-half through 
approximately 3ft. of chalk from which the surface soil had 
been removed. It was found that these effluents had under- 
gone comparatively little purification organically, although 
the liquid in its passage dissolved out a large quantity of 
nitrate. This, it is thought, was the product of the oxida- 
tion of sewage matter run on at a previous time, but whether 
this nitrification had gone on solely in the surface soil or also 
in the chalk itself the Commissioners are unable to say. It 
is remarked that the purification would, of course, have been 
better had the surface soil taken its part, but this rapid rate 
of filtration of sewage through the fissured chalk emphasises 
the necessity for carefully considering any possible connec- 
tion that may exist between a sewage farm on chalk and a 
water supply. The witnesses examined by the Commission 
as to suitability of different soils expressed very divergent 
views, some of them considering certain kinds of soil quite 
unsuitable, while others were of opinion that any kind of soil 
is capable of purifying sewage. Nearly all of them were 
agreed, however, that light sandy loam overlying gravel and 
sand was the combination best suited for the purpose. 

Heavy loam and clay soils, although not so well suited 
for sewage purification purposes, may, in the experience 
of the Commissioners, yield fairly good effluents if -the 
volume of sewage treated per acre is relatively small. 
Hence, almost any kind of soil can be used for the purposes 
of sewage purification, provided, of course, that the volume 


question. The volume of sewage capable of being so treated 
may in some cases be so small as to render this method 
impracticable, but where the line should be drawn is, in the 
opinion of the Commissioners, difficult to say. The price of 
land and other local questions will, of course, have to be taken 
into consideration. The Commissioners are far from advocat- 
ing the treatment of sewage on land, which, for practical 
purposes, is not suitable for the purpose, but this, it is added, 
does not invalidate the truth of the proposition, that the 
matter is nearly always one of degree of suitability, and 
seldom one of intrinsic disability. 

Another point on which the witnesses before the Commis- 
sion were not agreed was the question of population, and of 
the volume of sewage allowable per acre. Some considered 
that the maximum limit should be 5000 gallons per acre per 
twenty-four hours for an irrigation farm, and 30,000 for a 
filtration farm. The average flow of sewage per head of 
population, as observed at the eight principal farms kept 
under observation, was 40 gallons in the twenty-four hours. 
Working on this basis, the above figures of 5000 and 30,000 
gallons per acre per day would represent 125 and 750 persons 
per acre respectively. Some witnesses gave 100 to 1000 
persons per acre as the working limits, the number varying 
with the process adopted, the nature of the soil, and other 
factors. Converted into volumes of sewage per head per 
twenty-four hours—at 40 gallons a head—this gives from 
4000 to 40,000 gallons per acre. The following figures for 
population per acre had also been suggested to the Commis- 
sioners :— 


Se 
Crude Precipitated or ——— 
sewage. mechanically- ‘caeanl on 
BS settled sewage. yacterial filters. 
Surface irrigation.. 50 to 100 100 to 500 800 to 1000) Persons 
Filtration 75 to 150 200 to 500 400 to 1000 f per acre. 


Or, in other words, numbers varying from 50 to 1000 persons, 
or from 2000 gallons to 40,000, calculating 40 gallons of 
sewage per head. In the eight farms under observation it 
was noted that the sewage dealt with varied from that from 
166 persons per acre at Aldershot to that from 675 persons 
per acre at Cambridge. At South Norwood and Beddington, 
where the systems combine surface irrigation and filtration, 
the numbers dealt with per acre vere 138 and 238 respec- 
tively. The actual volume of sewage treated per acre in the 
twenty-four hours varied from 23,300 gallons at Nottingham 
to 121,400 gallons at Cambridge, on filtration farms, and 
from 12,000 at South Norwood to 57,100 at Beddington, on 
combined surface irrigation and filtration farms. The gallons 
of sewage treated per acre per twenty-four hours on the total 
irrigable area—‘‘ working ’’ and “ resting ’’ areas together— 
varied from 8300 at Aldershot Camp to 30,400 at Cambridge, 
in the filtration farms, and from 4000 at South Norwood to 
9500 at Beddington, in the combined surface irrigation and 
filtration farms. 

A table of figures is given embodying the foregoing figures, 
and others, and the Commissioners remark that a comparison 
of the figures only “ brings into further relief the need for 
fortifying with additional data the terms ‘filtration,’ 
‘* broad irrigation,’’ ‘‘ method of treatment,’’ &c., which, 
taken alone, are insufficient. Thus, when filtration is spoken 
of, it should be supplemented by notes of the depth of soil and 
subsoil, of their mechanical composition, their water-holding 
capacity, and, if possible, the average rate of filtration of 
water through them. Broad irrigation, it is remarked, is 
clearly different in degree when carried out over a shallow, 
clayey soil resting on a stiff clay, and on a fairly deep porous 
soil. The nature, depth, and mechanical composition of the 
respective soils must also be known. Then, too, the character 
and the strength of the sewage to be dealt with must be ascer- 
tained, and the relative amount of organic matter which it 
is proposed to treat per acre might advantageously be plotted 
out. A diagram showing how it is proposed that this should 
be done is given. Then, continues the report, ‘if a 
sufficient number of such instances were available for reference 
the purifying capacity of a given soil for a sewage of given 
strength ought to be deducible, with -a fair approximation to 
accuracy.”” 

Light sandy loam overlying gravel and sand, referred to in 
the report as ‘‘ the-best kind of soil for filtration purposes,’’ 
can, it is said, purify to a remarkable extent, at the rate of 
23,000 gallons of strong mixed sewage per acre per twenty- 
four hours at a given time, and over 10,000 gallons per acre 
per twenty-four hours on the year’s working of the total 
irrigable area. Further than this, under similar conditions 
to the foregoing over 100,000 gallons and over 30,000 gallons 
respectively of rather weak sewage can be purified to a fair, 
although not to an altogether satisfactory extent. These 
results having been obtained at Nottingham and Cambridge 
respectively. 

With soil less well suited for filtration purposes, namely, 
sand and partially peaty soil lying upon sand and gravel, 
from about 25,000 to 46,000 gallons of sewage per acre per 
twenty-four hours (a) at a given time, aud from 8000 to 
23,000 gallons per acre per twenty-four hours (6) on the year’s 
working of the total irrigable area, can be treated so as to 
yield fairly good, but, on the whole, not quite satisfactory, 
effluents. These experiences were obtained at Aldershot 
Camp and Altrincham. 

With soils passing from gravelly loam to heavy loam or 
clay, all being worked as combined surface irrigation and 
filtration farms, from about 12,000 to 57,000 gallons of sewage 
per acre per twenty-four hours (a) at a given time, and from 
about 4000 to 9000 gallons per acre per twenty-four hours (6) 
on the year’s working of the total irrigable area, can be 
treated so as to yield effluents moderately good, but still not 
altogether satisfactory. Such results have been obtained at 
Rugby, Leicester, and South Norwood. 

It would naturally, as the Commissioners observe, be im- 
possible to summarise all their results within the limits of a 
few sentences, but, speaking in general terms, they say that 
they doubt whether even the most suitable kind of soil 
worked as a filtration farm should be called upon to treat more 
than from 30,C00 to 60,000 gallons per acre per twenty-four 
hours—that it to say, the sewage of from 750 to 1500 persons 
—at a given time; or more than 10,000 to 20,000 gallons— 
the sewage from, say, 250 to 500 persons—per acre per twenty- 
four hours, calculated on the total irrigable area. Further, 
soil not well suited for purification purposes, worked as a 
surface irrigation or as a combined surface irrigation and fil- 
tration farm, should not be called upon to treat more than from 
5000 to 10,000 galllons per twenty-four hours at a given time— 
say 125 to 250 persons per acre; or more than 1000 to 2000 
gallons per twenty-four hours, calculated on the total irrigable 
area—this representing from 25 to 50 persons per acre. ‘It 
is doubtful,’’ the report goes on, ‘‘if the very worst kinds of 
soil are capable of dealing quite satisfactorily even with this 





is proportionate to the purifying capacity of the soil in 
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relatively small volume of sewage.’’ In all the foregoing 
the population per acre is calculated on the basis of 40 
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gallons of sewage per head per day. 1tPalso assumed that 
the sewage is of medium strength, and is mechanically 
settled before going on to the land. 

It is interesting to compare these figures and those 
relating to the volume of sewage capable of being treated by 
artificial processes. 


quoted as having been provided by witnesses. We give them 
in full :—- 

Contact beds.—750,000 gallons per acre per twenty-four 
hours, allowing for periods of rest, but not for secondary 
treatment. Allowing one acre of secondary bed for every 
two acres of primary bed, about 500,000 gallons per acre per 
twenty-four hours could, according to this view, be finally 
treated. It is assumed always that the sewage has been 
previously treated either by chemical precipitation or by sub- 
sidence in settling tanks, or in a septic tank. 

Continuous filters.—About 484,000 to 2,904,000—4,840,000 
according to one witness—gallons per acre per twenty-four 
hours. Previous treatment by chemical precipitation, or 
subsidence in settling tanks, or in a septic tank is assumed. 

On these figures the report remarks :—‘‘ Apart from the 
question of the quality of the effluents, it is obvious that 
generally speaking a larger volume of sewage can be treated 
by artificial bacteria bed processes than by land.”’ 

The report is supplemented by an appendix which deals 
with the question of the management of sewage farms. It 
begins with the following statement :—‘‘ There can be no 
doubt that even the best of sewage farms with the most 
suitable soil will under continued bad management fail to 
turn out a satisfactory eftiuent,’’ and it goes on to say that the 
success or failure of a farm depends largely upon its manager 
—taking it for granted, of course, that in the first instance 
the farm has been properly laid out, that it has a reasonable 
volume of sewage to deal with, and that the manager has, 
within limits, a free hand in the supervision of sewage opera- 
tions. The manager’s post is not infrequently hard to fill, 
especially in connection with crops. ‘‘ The effectual purifica- 
tion of sewage,’’ we read, ‘‘ even with suitable land, can only 
be accomplished when the farming operations are relegated 
to the background and the production of a good effluent con- 
sidered of primary importance.’’ The manager knows that 
the crops may form an important item when his own re- 
muneration at the end of the year is taken into consideration, 
and he naturally wishes it to appear that the farm under his 
supervision is doing well and being worked economically. 
Hence, there is a temptation to grow remunerative crops, 


The latter figures are not, apparently, | 
those obtained by the Commissioners themselves, but are | 





such as cereals, which cannot be sewaged, at all events for 
the greater part of the year, or to refrain from passing more 
sewage on to the land with crops which might be damaged in 
consequence. The effect of this is to throw more sewage on’ 
to the remaining land, which, owing to lack of rest, yields in- 
creasingly unsatisfactory effluents. ‘‘ There may, of course, 
be,’’ it is added, ‘‘ some farms where the large area at command 
in proportion to the volume of sewage to be treated renders | 
the growing of grain crops justifiable, but these are exceptions | 
to the general rule. Land is usually too expensive in the | 
immediate vicinity of towns to allow of this, and the | 
tendency is to take too little rather than too much land for a 
sewage farm.”’ | 
Large farms were generally found to be better managed 
than were those of small area, and this is explained as being | 
largely due to the fact that the salary going with the smaller | 
farms does not always offer sufficient inducement to a com- 


working of the farm is advocated. It is probable that atten- 
tion to this point would do much to foster the desire on the 
part of the managers to turn out the best possible effluent at 
the expense, if necessary, of the crops. 


SOME OLD ENGINES IN CORNWALL. 


The Commissioners | CoRNWALL, as an early mining centre, has always possessed 


are careful to add that this question is raised quite apart | interesting examples of engines of ancient design, a few of 








Fig. 1-LOCOMD TIVE ON THE REDRUTH AND CHACEWATER 


from the larger matter of appointing a qualified chemist in 
connection with all large sewage disposal works. 

It is advisable, whenever possible, that the prospective 
manager of a farm should be on the spot while the works 
were being carried out, as he would thereby obtain an insight 
into details which otherwise it might take him some time to 
discover—such, for example, as the nature of the soil and 
subsoil on different parts of the farm. The soil and subsoil 











RAILWAY 


which are here described. In the pumping plant of the town 
of Redruth there are several interesting features. The plant 
consists of a single-cylinder horizontal steam engine, geared 
down to a shaft, on the end of whichis the outside crank, 
shown in Fig. 2. To this crank are attached two rods, one 
going to the left, the other to the right. The former drives 
the pump, the latter the balance-box. Fig. 3 shows the 
balance-box. The pump is driven in the same manner, but 











Fig. 2—OUTSIDE CRANK, REDRUTH PUMPING PLANT 


petent man to undertake the duties. It is pointed out that in 
many instances there are a number of small districts near | 
together each with its own sewage farm, and it is advised | 
that a scheme combining all of these into one farm would be | 
advantageous. Then there could be one manager, and there | 
would be enough money to procure an efficient man, while | 
the annual cost of treating the sewage would be lessened. | 


—— 














are rarely uniform throughout a farm, and various portions 
cannot all take the same quantity of sewage. 

Finally, the Commissioners are unable to recommend the 
abandonment of farming operations, even in connection with 
filtration sewage schemes, because, if intelligently pursued, 
they make for profit with increased efficiency of the land. 
But ‘‘the farmiug operations should always be 
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Fig. 4—PUMPING PLANT, VENTWIN MINE 


On the other hand, attention is drawn to the fact that it is | 
possible to have a sewage farm so large as, in a sense, to be 
unwieldy. 

The employment by managers cf some simple chemical 
test so that they could follow day by day the results of the 


under the control of the authorities responsible for the proper 
working of the farm, and the manager should receive written 


| and explicit directions to regard the crops as of secondary 


importance to the uniform and satisfactory purification of 
the sewage.”’ 


Fig. 3—BAL 


ANCE BOX, REORUTH PUMPING PL4NT 


instead of a box being fixed to the horizontal arm, a rod is 
attached to the end of it, which, descending the shaft, 


rc 








___ Valve Spindle t 
iias TED ETE 
Eccentric 
Rod 
E 


F 
amas OG Ee = 








} Treadle 
, L 
Fig. 5—STARTING GEAR 


As the crank revolves, this rod moves 
up and down, and also the balance-box is alternately lifted 














actuates the pump. 
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and depressed. In this type of pump work is only done on 
one stroke; therefore the balance-box—containing ecrap, 
stones, &c.—is connected up to the crank in such @ position 
as to prevent the engine racing on the unworking stroke. 
The horizontal single-cylinder engine driving the crank has 
four slide bars, a feed pump worked direct off the ‘crosshead, 
and a type of valve gear which existed on locomotives about 
sixty years ago. Fig. 5 is a sketch of the gear, the action of 
which is as follows :—The engine being ready to start, steam 
is turned on and the treadle depressed, thus raising the 
excentric-rod, so that the forked or gabbed end of it 
is lifted free from the pin, which is connected, in a manner 
explained below, with the valve spindle. The lever A A is 
then worked to and fro by hand, imparting the necessary 
motion through the spindle to the valve, thus allowing the 
engine to start. When once fairly going the treadle is 
released, and the forked end of the excentric-rod falls, engag- 
ing with the pin, and the valve at once moves auto- 
matically in the usual way. It therefore follows that 
as long as the engine is working the lever is moving back- 
wards and forwards, also imparting a slight motion to the 
treadle. B is an extension from the lever A A providing a 
support for the pin and also a space to allow of the forked 
end being lifted off it. Motion is transmitted from the pin 
to the valve spindle by an arm D—dotted—working in a 
squared portion C of the valve spindle. This arm is attached 
to the lever at a point where they both work in the plummer 
block. The end of the spindle works in a guide F supported 
by anarm EK. It may be remarked in passing that a gear of 
this sort on a locomotive meant starting by hand and a 
pair of continually moving levers, when running, on the 
footplate. The engine crank shaft has two bearings, the 
tly-wheel and excentric between them and the engine crank, 
and a gear wheel at the ends ; the latter engages a large gear 
wheel on driving shaft. The feed pump, being worked off 
the crosshead, has a long stroke. It is of too large a capacity 
for the needs of the boiler; therefore near the valve end a 
tap is let into the barrel, by the opening and shutting of 
which the pump may either do no work or pump any desired 
quantity of water into the boiler. The age of this engine is 
probably between fifty and sixty years. 

Ventwin Mine, near St. Austell, provides an example of 
the above method of driving a pump when the motive power 
is a large condensing beam engine. This engine bears the 
legend, ‘‘ St. Austle Foundry, 1841,’’ on one side of the beam 
or ‘bob,’’ as it is locally called ; so parts of it are very old. 
Note the spelling of Sc. Austell. This engine is used for 
stamping, and also for pumping. Although the engine- 
house is situated at some distance from the pumping shaft, 
a direct drive is in use. The crank shaft of the engine is 
arranged to drive a stamping shaft from one end, where it 
carries a disc having holes to admit dogs, which when 
inserted project through and engage with a ratchet wheel on 
the stamping shaft, so this may be disengaged by stopping 
the engine and removing the dogs. On the other end of the 
crank shaft is an outside crank, B—Fig. 4—with connections 
to the pumpand balance-box. In the diagram the beam engine 
is not shown; A, engine-house; B, outside crank, coupled 
up through a rocker D to a series of rods working over a 
large number of pulleys—only four shown—at the end of 
which are the arms E ; a horizontal arm actuates the pump. 

Between Redruth and Devoran, on an arm of the Fal, 
there runs an almost unique railway called the Redruth and 
Chacewater; it was opened in the ‘‘ twenties,’ and used 
horse haulage till 1854, when steam engines worked the 
traffic. The line runs from Redruth to Devoran in an 
almost continuous descent by very stiff gradients; the perma- 
nent way is laid to a gauge of 4ft., and the company is now 
so poor that although a certain amount of new steel rails are 
bought every year the replacing process is so slow that most 
of the road is in its original state, made up of very light cast 
iron rails in chairs spiked to blocks of granite, as was the 
custom in early railway practice; a few sleepers exist at 
special points. We will draw a veil over the state of 
the rails, except to say that the line is only used 
for goods traffic. Only one engine is used at a time, 
so no signals, &¢., are needed. There are three altogether : 
the Miner and Smelter, six-wheeled, four-wheel coupled in 
front, 1854; and Spitfire, six-wheeled, six-wheel coupled, 
1859 ; all by Neilson’s, and all saddle tank engines, with tanks 
flat on top and sides. The Miner is shown in Fig. 1. It was 
rebuilt as a six-wheel coupled engine in 1869, and again 
partially rebuilt in 1902; it now has driving wheels, 
3ft. 6in., and cylinders 12in. by 18in. This engine is at once 
recognised as a more or less unique survival. The chief 
point of interest is the boiler, made in 1869, which works at 
1201b. per square inch, and has a domed fire-box, in this case 
a haystack. This type of boiler, although so obsolete, has 
many excellent points, and, when uséd with a pressure suit- 
able to its strength, was excellent. The ‘‘ haystack ’’ supplies 
a steam space where it is most wanted. With the low-pres- 
sures in vogue when ‘‘ haystacks ’’ were most in use—in the 
‘‘forties’’ and ‘fifties ’’—the question of the capacity of 
such a structure to withstand pressure did not arise, but when 
pressures got higher these boilers fell out of use. Among other 
things the staying of the fire-box always presented difficulties. 

The box on top of the water tank contains tools. The 
engine is painted green, with brass bands to the sides of the 
‘‘haystack,’’ brass chimney cap and brass safety valve cover ; 
it is - of the last examples of its design working in this 
country. 








EXTRAORDINARY TRAFFIC ON PUBLIC 


ROADS. 
(From a Legal Contributor.) 

In spite of the fact that England is covered with a network 
of railways, of which the mesh appears to become smaller 
year by year, the public highway retains its importance as a 
route for passengers and traffic ofall kinds. Indeed, it might 
also be said that having regard to the great development 
which took place in the latter part of the last century in the use 
of traction engines, and to the recent introduction of steam 
lorries, the upkeep of the hard high road is of ever-increasing 
necessity, 

Nor does the railway, and, indeed, it can never entirely 
take the plact of the highway for the purpose of heavy traffic. 
The contractor, and particularly the contractor for building 
or the execution of large engineering contracts, frequently finds 
16 necessary to transport large quantities of material along the 
high road. If the weather is fine and the surface of the 
metalso hard as to be incapable of indentation, such traffic 
may not be productive of any material damage, but in the 
performance of a contract for the removal of several thousand 
tons of soil or other material, that is to say, in performing a 





contract which involves incessant labour for several months, 
some damage must necessarily be occasioned. The question 
then arises, who is liable to effect the necessary repairs to the 
road ? 

As a matter of first impression, it might be thought that it 
is the duty of the highway authority to effect all repairs to 
the highway. But this is not the case. The highway or 
local authority is only bound to maintain the road in accord- 
ance with the requirements of the ordinary traffic. The cost of 
repairing damage by what is known to the law as extraordinary 
traffic must fall upon the persons who are responsible for the 
leading of the traffic. 

Two difficult questions—which it is conceived must often 
occur to the mind of an engineering contractor—arise in 
connection with this branch of the law: (1) Who is the 
person to be held responsible for making good the damage 
occasioned by that traffic, the contractor or the person who 
employs him? © (2) - What is ‘‘ extraordinary ’’ traffic ? 

In dealing with these questions it is necessary to refer to 
certain statutes. 

It is provided by the Highways and Locomotives Amend- 
ment Act, 1878, that where by a certificate of their surveyor 
it appears to the authority which is liable or has undertaken 
to repair any highway, whether a main road or not, that 
having regard to the average expense of repairing highways 
in the neighbourhood, extraordinary expenses have been 
incurred by such authority in repairing such highway by 
reason of the damage caused by excessive weight passing 
along the same, or by extraordinary traffic thereon, such 
authority may recover in a summary manner from any 
person by, or in consequence of, whose order such weight or 
traffic has been conducted, the amount of such expenses as 
may be proved to the satisfaction of the Court having 
cognisance of the case to have been incurred by such authority 
by reason of the damage arising from such weight ‘or traffic 
as aforesaid. 

Provided that any person against whom expenses are or 
may be recoverable under this section may enter into an 
agreement with such authority as is mentioned in this section 
for the payment to them of a composition in respect of such 
weight or traffic, and thereupon the persons so paying the 
same shall not be subject to any proceedings under this section. 

The words printed in italics were added to the above section 
by an Act which was passed in 1898. The significance of the 
alteration will now be explained. - In the case of the Kent 
County Council v. Lord Gerrard (1897), A.C. 633, which was 
heard by. the House of Lords on July 23rd, 1897, the facts 
were shortly these. The respondent contracted with several 
persons for the delivery of materials required for his resid- 
ence, the prices, including carriage, to be payable and the pro- 
perty in the materials to pass on delivery and acceptance at 
his residence. The materials were conveyed by a certain 
highway. The respondent knew that the contractors 
intended to send the materials by that highway by traction 
engines and trucks, but he did not employ or pay the carriers 
or give directions as to the route or mode of conveyance. 
Extraordinary expenses having been incurred by the highway 
authority by reason of the damage caused by excessive 
weight passing along the highway or extraordinary traffic 
thereon, within the provisions of the section above set out, 
the House of Lords held that the respondent was not ‘a 
person by whose order such weight or traffic had been con- 
ducted"’ within the meaning of that. section, and that he 
was not liable for the expenses. It was contended in that case 
that in effect, although not perhaps in actual fact, the traffic 
was conducted by the order of the respondent within the 
meaning of the Act, inasmuch as the contractor had occa- 
sioned the extraordinary traffic in carrying out his contract. 

As a direct consequence of this case, and with a view to 
removing what was considered to be a hardship from the 
shoulders of the contractor, the Locomotives Act, passed in 
1898, expressly provided that the words which we have 
printed in italics should be added. It is necessary, there- 
fore, to refer to cases which have arisen since 1898 in order to 
see how far the position of the contractor has been improved 
by the amended act. 

The first important case was that of Epsom Urban 
District Council v. London County Council [(1900), 16 
T.L.R. 571}. There the defendants employed two con- 
tractors for the erection of a temporary hospital, and for the 
alteration of certain existing buildings. The works involved 
the carriage of exceptionally heavy traffic along some of the 
roads in the plaintiffs’ district. It was decided that the 
traffic had been conducted in consequence of the defendants’ 
orders, and that they were liable to pay the cost of repairing 
the road. 

The above case gave earnest that the amendment in the 
law would enure to the benefit of the contractor, but in a 
case which came before the High Court, on appeal from the 
County-court, on April 16th, 1902 (Egham Rural District 
Council v. Gordon, 18 T.L.R. 515), a different construction 
was put upon the section. There the defendant, who was 
building a house, bought 250,000 bricks, without giving the 
vendor any instructions how they were to be sent. The 
defendant then went away, and while he was absent the 
bricks were sent by road by steam haulage, and the road was 
in consequence damaged. In an action to recover the 
expense of repairing the road, the County-court Judge found 
that the weight of the traffic was excessive, but that it did 
not take place ‘‘in consequence of’’ the defendant’s order 
within the meaning of Sec. 12 of the Locomotives Act, 1898. 
It was decided that the County Court Judge was justified in 
coming to the conclusion that the damage was caused by the 
vendor choosing this particular mode of sending the bricks, 
and not in consequence of any order given by the defendant, 
and that the defendant was not liable. 

With reference to the question whether this case is likely 
to be followed hereafter, it should be observed that it was 
decided in accordance with a ‘‘finding of fact’’ by the 
County-court Judge. Other judges might well come to a 
diametrically opposite conclusion on the same facts, and it is 
worthy of note that while a County-court Judge cannot be 
overruled on his findings of fact, a Judge of the High Court 
can be reversed both upon questions of fact and law. 

Points of some nicety are likely to arise in the settlement 
of these disputes. For instance, suppose a railway company 
employed a contractor, A, to build an embankment, and A 
employed B, a sub-contractor, to cart the material. In the 
event of there being extraordinary traffic, who would be 
liable ? In the case of Lapthorn v. Harvey (49 J.P. 709), 
which was decided under the old Act, these were the facts, 
and the contractor A was held liable. It is conceived that 
under the amended Act the railway company itself might be 
held responsible. 

One word as to the amount of expense recoverable. It 
has been decided that ‘‘ the expenses recoverable. are not the 





expenses incurred by the actual damage caused, but a pre- 
portionate part, representing the cxccss over the aveirge 
expenses of repair, as it would be unjust te charge the paity 
occasioning the damage with the whole expense of reinstat- 
ing the road. Where, however, the highway im question has 
recently been repaired, so that but for the extraordinary 
traffic no repairs would have been required for twelve months 
or eighteen months, it is just that the whole cost of the 
repairs necessitated by the traffic should be recoverable. It 
has, however, been held that where the road has been so 
damaged’ as to require to be entirely reconstructed, and the 
extraordinary expenses of the repair required to be done to 
rectify the damage and the expenses of reconstruction can- 
not be severed, the wrongdoer may be held liable in the total 
expense of the repair and reconstruction. 

The question what is ‘‘ extraordinary traffic’’ within the 
meaning of the Act under discussicn is one which has been 
much canvassed. As we have seen, the section provides that 
the cost of such traffic is to be considered in relation to the 
average expense of repairing highways in the neighbourhood. 
It is exceedingly difficult to lay down any general principle 
which would cover the facts of any particular case. One or 
two instances may serve to throw light on the question. 

In Williams v. Davies (44 J.P. 347), the appellants were 
timber merchants, who had purchased timber in the ordinary 
course of business. - The timber was loaded and carried, 
between Christmas and March, on timber carriages in the 
customary method of carrying timber. There were sixty- 
seven loads in all, the weight varying from two or three to 
nearly five tons. The heavy loads were heavier than the 
loads of agricultural produce passing along the roads in ques- 
tion. ‘‘'The sixty-seven loads of timber were a greater 
number of timber loads than usually passed over the said 
roads in three consecutive months.’’ The justices found 
that ‘‘the said sixty-seven loads of timber were, in the 
aggregate, excessive weight and extraordinary traffic,’’ and 
the Divisional Court upheld their decision. Lush, J., said : 
‘* What the traffic was to be compared with was the ordinary 
traffic of the road.’’ Note that the fact that it was timber— 
the natural product of the land—which was carried had no 
bearing on the decision. 

The authorities appear to warrant the inference that what 
is extraordinary traftic in one district will not necessarily be 
so regarded in another; and if the use of heavy vehicles is 
connected with an industry which is characteristic of a 
particular neighbourhood the Court will be justified in find- 
ing as a fact that the traffic is not excessive. In the case of 
Wallington v. Hoskins (1880), 6 Q.B.D. 206, w., the owner of 
certain stone quarries used to send the stones by wagon 
along the highway, three or four horses to each wagon. The 
roads, when used for agricultural traffic, cost in repairs about 
£20 per mile, and when used for stone traffic about £130 per 
mile. Each wagon and load weighed about 5 or 6 tons. 
The stone traffic was a recognised business in the neighbour- 
hood, and the wagon loads were the usual weight in such 


traffic. The justices held that the traffic was not ex- 
traordinary, but that the weights were excessive, 


and that extraordinary expenses had been incurred by 
reason of the damage caused by such excessive weight, 
and made an order on the plaintiff to pay those 
expenses. The- Queen’s Bench Division held that the 
justices were right in finding on the facts ‘‘ that the traffic 
was not extraordinary but ordinary traffic, regard being had 
to the industry of the place, and regard being had to the 
recognised mode in which that industry is carried on.’”” The 
traffic not being extraordinary, the Court further held that 
the weights could not be excessive, if they were found in fact 
to be the weights usual in the stone trade. ‘‘ It seems to me,”’ 
said Lord Coleridge, C.J., ‘‘ that the moment the justices have 
found this is an ordinary and recognised industry of the place, 
and that it is carried on in the ordinary and recognised mode 
in which such industry is carried on, the weights are no 
longer excessive.’’ 

Similarly, in Lower Strafforth Highway Board v. Hatfield 
Chase Company (1893), 57 J.P. 5€7, the defendant company 
manufactured peat moss from a moor of 3000 acres, and used 
for the purpose of their business the highway between their 
factory and the railway station. The five drays which they 
used were lighter than those used in other traffic, which was 
agricultural traffic, and passed each day over the highway. 
The justices found that this was a ‘‘recognised industry ’’ in 
the neighbourhood, and that excessive weights were not 
carried, and on these grounds determined that the traffic 
complained of was not extraordinary within the meaning of 
this section. The*Divisional Court refused to disturb the 
finding. In another case—R. v. Williamson (1881), 
45 J.P. 505—the Court pointed out that where a particular 
industry is carried on by a number of persons in the same 
neighbourhood, it is erroneous to say that the traftic caused 
by one person is extraordinary, because he might. have 
followed the example of other persons and made use of the 
railway. It will have been noticed that while some of the 
cases quoted in this article were decided by justices, others 
came before the County-court. This may be explained by 
the fact that the Act of 1898 transferred to jurisdiction of the 
justices to the County-court in cases where the expenses 
claimed were under £240, and to the High Court where the 
claim was over that amount. 

Mr. Mackenzie, in his 14th edition of Pratt’s ‘‘ Law of 
Highways,’’ thus sums up the result of the cases :— 

(1) The use of traction engines, &c., is not prevented from 
being extraordinary traffic by compliance with the Loco- 
motive Acts. It is conceived that the same might be said of 
the employment of steam lorries and wagons, which are 
motor cars within the meaning of the Motor Car Acts. 

(2) The question of extraordinary traffic depends on what 
is ordinary traffic on the particular road. It is immaterial 
that on other roads in the neighbourhood similar traffic is 
conducted, or could be conducted without injury. 

(3) If the particular traffic in question is ordinary on the 
road in question, the weight cannot be excessive, unless it is 
in excess of the weights usually carried in that traffic. 

(4) The ordinary traffic on a road is not necessarily con- 
tinuous; it may be intermittent, rare, and at irregular 
intervals. 

(5) The ordinary traffic on a road must be ordinary traffic 
in fact ; not merely ‘‘ what the road in its ordinary and fair 
use may be reasonably subjected to,’’ but it may—probably 
—be inferred as a fact, by the justices from their knowledge 
of the circumstances and wants of the neighbourhood. 

The result of the above conclusions of law is that a serious 
liability is imposed upon those who make an extraordinary 
use of the highways; as there is. likely to be some difficulty 
in deciding upon whom that liability is to fall, the con- 
tractor should be careful to obtain the insertion in his 
contract of a clause which will ensure that the liability shall 
be discharged by the persou who employs him. 
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THE INTERNATIONAL EXHIBITION AT 
ST. LOUIS. 
(By our Special Commissioner.) 
XIX.*—STEAM ENGINES. 

In the article on the steam engines at the International 
Exhibition at St. Louis in THE ENGINEER of August 26th, 
mention was made of the French six-cylinder quadruple- 
expansion vertical engine of 1500 horse-power. This 
engine was designed and built by the Societé Anonyme 
des Etablissements Delaunay Belleville, of St. Denis-sur- 
Seine, and we are enabled to present on page 367 some 
sectional drawings of it. It takes steam from a Belleville 
water-tube marine boiler, and is directly connected to a 
three-phase alternator of 1000 kilowatts, built by the 
Société d’Eclairage Electrique, of Paris. 

The engine has three sets of tandem cylinders. No. 1 
is the high-pressure cylinder, 2 and 8 the first inter- 
mediate, No. 4 the second intermediate, and 5 and 6 the 
low-pressure cylinders. The upper and lower rows of 
cylinders are separated by hollow castings 7, 8, and 9, 
which also form the covers. In these are formed steam- 
tight glands for the piston-rods,and valve-rods. The 
high-pressure cylinder and, the two upper intermediate 
cylinders—1, 2, and 3—are all 13:6in. diameter. The 
lower intermediate cylinder and .the two low-pressure 
evlinders—4, 5, and 6—are.27:2in. diameter. The stroke 
is 18*8in., and the engine runs at'thé rate of 335 revolu- 
tions per minute. : ii 

The pistons. are of cast steel, made with segmental 
packing on the Ramsbottom ‘system. The piston-rods 
have metallic packing, with an elastic grip upon the rod. 
The three cranks are set at 120 deg. At one end the 
shaft is coupled.to the air pump and circulating pump, 
at the other end to the generator. The crank shaft is made 
in one piece; the lower parts of the bearing are cast with 
the bed-plate, which is a single casting. Two oil pumps 
for lubricating all bearings ~under pressure are driven in 
the usual way. from two excentrics. 

On the bed-plate stands a cast iron frame which con- 
tains the slides for the crossheads and the guides for 
the valves.- This frame also serves to enclose the 
machinéry, and in each side of it are openings closed by 
doors with air-tight joints. At the top of the frame is a 
cast iron girder or cross-frame, which prevents the trans- 
mission of heat from the cylinders to the lower parts of 
the engine, and which also facilitates the adjustment of 
the stuffing-boxes in the lower heads of the cylinders and 
valve chests, and .in the top of the cross frame. The 
removal of the heads, pistons, and valves of the lower 
cylinders is effected froni the inside of the cross-frame. 
The cylinders are lagged with non-conducting material 
and jacketed with sheet steel; there are no steam 
jackets. : 

Valves enable steam to be admitted to the receivers 
and the intermediate and low-pressure cylinders, to warm 
them up before starting the engine. A special by-pass 
valve permits the admission of steam direct to the high- 
pressure cylinder without passing through the regulator, 
so that the engine may be run at the speed suitable for 
putting the alternator in phase with others feeding the 
same system. 

The engine occupies relat:vely small tloor space — 
length, 12ft. 4in.; width, 9ft. 2in.; height, 17ft. The 
area covered is 113 square feet, or about 0°75 square 
feet per horse-power. Its weight is about 40 tons. Two 
footbridges or platforms give access to the upper parts and 
facilitate the work of maintenance. The engine can be 
turned over when at rest by a worm gear operated by 
hand. 

Each of the three sets of tandem cylinders is served 
by a set of piston slide valves, also tandem. These 
valves are of the central admission type, and are operated 
by excentrics keyed upon the crank shaft. The valves 
are of cast steel, provided with Ramsbottom packing 
rings, and their rods are fitted with elastic metallic 
packing. 

The live steam is taken by a balanced valve controlled 
by the governor, and passes to the valve chest of the 
high-pressure cylinder 1. The exhaust passes alter- 
nately to the two first intermediate cylinders, 2 and 3, by 
a pipe. The exhaust from the cylinders is led by 
pipes to a reheater, heated by live steam; from this it 
passes to the steam chest of the second intermediate 
cylinder 4. The exhaust from this cylinder passes by a 
pipe to the two low-pressure cylinders 5 and 6. Finally, 
the exhaust from the low-pressure cylinders is led to the 
condenser. Auxiliary escapes are provided at the base of 
the low-pressure steam chest and communicate with the 
condenser by a collector, which serves at the same time 
to drain the cylinders and steam chests. 

These arrangements for the introduction of the steam 
by inside admission is designed in order to prevent the 
high temperature of the superheated steam from reaching 
the metallic packing of the piston-rods and valve stems, 
and also to avoid all pockets where water might lodge. 
The delivery of steam to the high-pressure cylinder is 
controlled by a ball governor, operated from a bevel gear 
wheel keyed upon the crank shaft. All the working parts 
of this apparatus run on ball bearings. The governor 
operates a balanced valve in the steam pipe, which is at 
the upper part of the engine. A system of springs 
permits of regulating this apparatus and of varying to a 
certain extent the speed of the engine. 

The circulation of oil under pressure is effected by 
means of two oscillating oil pumps, without clack valves, 
hut baying plungers driven by excentrics on the crank 

haft.’ These force the oil to the filters and thence to the 
iain bearings; then to the crauk pins, crosshead pins, 
and excentric straps, through the shaft, which is bored 
ont for a part of its length. The pumps make 335 strokes 
per minute. 

The condenser is of the surface type, consisting of a 
horizontal cylinder of steel plate, fitted with tubes, and 
having heads of rolled brass, the water circulating through 
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the tubes. The air pump is on the Edwards type, with 
cylinder 14in. by 7}in., and the circulating pump is of the 
centrifugal type. These two pumps are mounted on the 
same shaft, which is driven at the same speed as the main 
crank shaft, to which it is attached by a semi-elastic 
sleeve coupling. At the opposite end of the main shaft is 
the 1000 kilowatt alternator and its exciter, the shaft of 
which is coupled to the main shaft by bolted dises. 








MULTIPLE BAND SAW. 


Wk illustrate herewith a multiple band saw designed by 


Mr. Erskine Muirhead, of Cart Forge, Glasgow, for sawing | 


his steel railway chairs, but which he has found so 


generally useful that he has decided to take up the manufac- | 


ture of it. 

The machine has four broad pulleys, round which the 
ribbons pass and up to eight saws, for which number guides are 
provided, may be used. The guides are mounted on a hori- 
zontal bar on which they are adjustable. It will be seen 
that there are two tables; the two saws at work on the left 


table are each cutting pieces from two flat sections, whilst | 


the two saws on the right are cutting a square section and 
have their faces towards the spectator—that is, at right angles 
to the other pair. All the saws may, if desired, be set to cut 
in the same direction, the tables and accessories being made to 
suit either case. 


The machine, of course, cannot compete with the single ' 


| the Schenectady Works. It came to the ears of the workmen 
| that a batch of controllers were to be made at the Lynn 
| Works of the same company. As a consequence a deputation 
| of the men waited on the manager and offered to reduce their 

price by 74 per cent. if the order was executed at Shenectady 

The result is that all controllers are now being made for 74 

less, and the department is turning out as many as before 
| without effort. 

In practically every shop there are evidences of the care 
which is taken to increase the comfort and safety of the 
workmen. The sanitary conveniences are excellent, dining 
| and reading-rooms are provided, and each man has a locker 
| in which to place his overalls, &c. It is worth 5s. a week to 

a self-respecting mechanic to have such advantages, and | 
| could not help comparing the sanitary arrangements whicl 

I happen to know still disgrace some English shops. 

As regards safety, it is not unusual to see notices askin« 
| the men to report to the office any machine or operatio1 
which they think is dangerous. At the Homestead Stec! 
| Worts it was especially noticeable that, although th: 
operations were on such a large scale, the men seldom can 
near the hot metal or rotating machinery. The whole of th: 
heavy work is done by electric motors, the men controllins 
these being stationed many yards away. 

One thing which appears to attract good workmen to. 
the States, and keeps them there, is that any of them can yo 
to the manager and be certain of getting a hearing. If th: 
grievance is a valid one, steps are at once taken to rectif, 
it, or if some suggestion is made for improving th: 
quality or quantity of the work, the suggestion will at 
least be given a trial, and, if found satisfactory, suitably 
rewarded. Accessibility and opportunity are their watch 
words, In some factories th: 
workmen are invited to mak: 
suggestions, printed forms 








being placed in each depart 
ment for the purpose, alon; 
with letter boxes in which to 
post them. Prizes of £15 c1 
£20 a month, in sums of £5 
downwards, are offered for th: 
best suggestion, and at th 
end of the year an additional 
grand prize of £10 is given tu 
the employé whose suggestion 
has proved to be the most 
useful. 

’ As examples of the kind of 
suggestions, the following were 
made at Eastman’s Kodak 
Company’s Works. One man 
suggested the use of cherry 
wood instead of maple for a 
certain part of the cameras 
A girl operator suggested that 
the imitation leather should 
be glued on before a certain 
operation instead of after it, 
as by so doing the cleaning off 
of glue was simplified. These 
are very simple suggestions, 
but it is mainly by the adop 
tion of many such that the 
Eastman Company, the Cash 
Register Company, and many 
others have perfected thei: 
apparatus and methods of 
manufacture. 

In any case the esprit d 
corps Which is engendered by 
such a system counts for a 
great deal. It is noticeable 
that the men who have worked 
in a particular establishment 
for any length of time speak of 
it in much the same way as a 
public-school boy speaks of his 
alma mater. This is particu 
larly the case with the elec- 
trical concerns. 

had an interesting con 
versation with a tool and die 
worker who had received his 
early trainingin Yorkshire. He 











MUIRHEAD’S MULTIPLE BAND SAW 


saw in its own field, but where a large quantity of p'ain 
cutting has to be done there should be a wide field for a tool 
of the kind. For example, in bridge roof and wagon build- 
ing there are constantly numbers of girder sections requiring 
to have their ends trimmed, or sometimes a large number of 
short pieces of the same length have to be cut up. In either 
case the multiple saw may be used, and in the second, by 
setting the ribbons at the right distance apart and turning 
the cutting edges at right angles to the normal, several pieces 
may be cut at one operation. 





THE STATUS OF THE MECHANIC IN THE 
UNITED STATES. 
By E. Kitpurn Scorrt. 

DvuRinG a recent visit to the States I have been interested 


-in inquiring into the relationship existing between employés 


and émployers. Judging from what is heard of the driving 
hustle of America, one might expect to see dog-tired men, 
but, on the contrary, I have never seen a brighter and more 
contented-looking lot of men come from a works at 5.30 as 
those at the General Electric Company's and Westinghouse 
Company’s works. 

Directly they are out, inter-urban cars are waiting to whisk 
them off at thirty miles an hour, so that those wishing to do 
so may live right away-in the. country, or, as in the case of 
the General Electric Company’s employés, in a neighbouring 
town such as Albany. 

In going round the various works I did not sce any undue 
driving or hustling. Certainly, everybody seemed to have 
plenty to do, but he was expert in doing it, and there was 
no perspiring. In order to make 25 per cent. piece money 
in England it was generally necessary to slave all day, but 
prices for work in the American shops seemed to be arranged 
on a more liberal basis. ‘That this is so is shown by an 
event which happened recently in the controller department of 


spoke most highly of his exper- 
ience in the States, and said 
that the majority of the firms 
would set a man on without 
fuss or trouble as to references, or even seeing him. For 
every job held he had merely written a letter offering his 
services, saying what he is expert in, and the salary he re 
ceived at the last place. The best concerns are always on the 
lookout for good men, and will give most applicants a trial. 

Asregards wages, they are, of course, higher than in England, 
but even if they were not, there is greater certainty of a man 
keeping his employment, or incase he is out, of finding some- 
thing else to do. Cost of living is supposed to be higher, but 
this is not so if the mechanic will make up his mind to live 
simply in some country place, and cut music halls, kc, The 
common necessities of life, with the exception of clothes, are 
as cheap in the States as in England. Such things as under 
clothes and boots are cheaper. There are more vegetables 
to choose from, and tomatoes are almost given away. 

An oiler in a certain factory, whose duties are to kecp all 
the line shafting in order, and to oil all the machinery, 
receives 48s. a week. In England he received 30s. for similar 
work, As 30s. about represents his household expenses, he 
has the 18s. to put by, and bas now quite a considerable 
amount of property. During all the time of my visit I only 
met ene working man who wanted to come back to live in 
the old country. 








As the Danish State Railways have not given a satis- 
factory result so far as their returns wére concerned, a law was 
passed last year to regulate the working anew, and to increase the 
rates, while it stipulated that if a certain increase of the returns 
was reached, so much thereof would be distributed among the staff. 
The object of this measure was that of inciting the staff to do its 
utmost in reducing the cost of the working. This object has been 
realised, and the sum of 720,000 krona, or £39,000, has just been 
distributed among the working staff. The Chief Director received 
£228, and the other employés, down to the attendants in the wait 
ing rooms, have all received a reward in proportion to their position. 
Although the staff is delighted thereat, there is a danger in carry: 
ing economy too far, especially in matters relating to railway 
management; in fact, many complaints of the new system have 
been made, 
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H.M.S. BLACK PRINCE. 


SPEcIAL interest attaches to the Black Prince, launched 


on Monday last from the yard of the Thames Ironworks and | 


Shipbuilding Co., Ltd.. and her sister the Duke of Edinburgh, 
as these are the first ships designed by Mr. Philip Watts. 

Below are particulars of the Black Prince compared with. 
the French Renan and the U.S.A. California, which are‘of 
practically the same displacement, also with the British 
Drake class. It is interesting to note that while we have 
decreased in size the Americans have made a corresponding 
increase, 


| matter. There is little to indicate at present that ranges at 
| which the Gin. gun will be any good will obtain. 

| It is worthy of note that there is no ahead fire for the 
| forward Gin. guns—a good thing. Sponsons and recessed 
ports forward are pretty on paper; in fact, they merely serve 
to check speed and make the ships wet. 

The Black Prince carries no 12-pounders. Presumably 
she relies upon her 6in. guns to check torpedo attack, for 
8-pounders are useless for this. It may be added that 
12-pounders appear to be little more useful. 

In speed the Black Prince is below the Drake:class, which 
reach 24 knots with a very economical coal expenditure. 
This speed reduction is viewed with disfavour, despite the 





Black Prince. 


British, 


Drake. 


British. 


Nationality... .. .. 
Displacement, tons .. 
Length. f%... .. .. 
eee ee 
Draught (mean), ft... 
Main armament . 
Secondary armament 
Tertiary armament .. 


Two 9-2in. 
Twenty 3-pdrs. Ten 12-pdrs. 
hight pom-poms 


Two 
6in.—8in. 
4in. 
6in. 


Three 
6iv.—3in. 
jin. 
6in. 
6in, 
6in. 
23,500 


Submerged tubes 

. ee ae 
Armour deck .. 

Side above belt .. 

On big gums... .. 

On secondary guns... .. 
Horse-power .. .. .. 
Designed speed, knots .. 
ree © 
Coal (normal), tons .. 
Coal (maximum), tons .. 
Weight ofarmour, tons... .. .. 
Weight of machinery, &c., tons 


23 
Belleville 
1250 
2500 
2700 
2500 


ae 22 
«» .-|/Babcock & cylindrical 
= es 1000 
2000 
ns 


Sixteen 6in. 


Three 3-pdrs. 
Two Maxims. 


Washington. 


U.S.A. 
14,500 
502 
73 
26} 

Four 10in. 
Sixteen 6in. 
Twenty-three 12-pdrs. 

Cwelve smaller. 


Renan. California. 


U.S.A. 


French, 
13,560 
55 


Two 9-4in. 
Twelve 6-4in. 
Twenty-two 3-pdrs. 

Two 1-pdrs. 


Two 
éin,—4in, 


Fourteen 6in. 
Eighteen 12-pdrs. 
Twelve 3-pdrs. 
Sixteen smaller 

Four 
6in.—8}in. 


Four 
din,—3in. 
3in. 
Sin. 
9in.—5in. 
Sin, 


5in. 
6in. 
Sin. 
23,000 
9) 


Bahcock 
900 
2000 
9219 
2100 a 


é6in.—S8in. 
5in.—6in. 
38,000 ? 
23-5 22 
Niclausse Babcock 
1400 900 
2300 
3400 





_Owing to the different systems employed in mounting the 
big guns, comparisons of the total armaments are a trifle 
misleading. The broadsides are :— 


B. Prince. Drake. Renan 
Two 9-4in. .. 


Six Gin... 


California. Washington. 
Four 9-2in. .. Two 9-2in. .. Four Sin. .. Four 10in, 
Five 6i.. Eight tin. Seven 6in... ight 6in. 
So that the Washington is much the more serious opponent 
on paper. In actual practice the Black Prince has a reserve 
of guns, as the plan indicates, though there is reason to 
doubt whether this has all the value that was assigned to it 
a year ago. 
very few guns will be disabled in battle. Should this prove 
to be a general truth, then the Black Prince class will always 
be in the position of having two useless guns. Since, how- 
ever, each of the four big guns in this type is mounted 
singly, the ‘survival chances’’ of each are considerably 


greater than those of the usual twin turret armed ship. ° 


With single turrets, also, a greater rate of fire is to be main- 
tained, so that, despite the two idle guns, the four single 
pieces undoubtedly represent more fire than would the same 
guns in a pair of turrets. 

The Black Prince and her sister the Duke of Edinburgh 
are usually described as the first completely belted British 
ships of modern times. This, however, is not a feature of 
very much importance because they only carry 3in. aft, and 
double skins, and so forth, give most of our recent ships about 


The Far East fighting seems to indicate that | 


theory that a certain 22 knots is better than a problematical 
23. The Drakes do a certain 24, and the Black Prince class, 
it is hoped, will also exceed the contract speed by a knot. 
The steam generators to be fitted are of the Babcock and 
Wilcox type, cf the latest improved pattern. 

To sum up, the Black Prince type is better armed than the 
Drake class by at least 33 per cent. In defence it is about 
20 per cent. less efficient, but it is also smaller than the 
Drake type. Im’ speed and coal endurance there is an 
inferiority of approximately 8 per cent. The armament gain 
is so great that it more than balances any loss, and the 
advance is certainly commensurate with the times. 








SMALL ELECTRIC POWER 
STATIONS. 


OnE of the most interesting problems at the present time in 
connection with power station design is whether it is best to 
build one large station or several smaller ones for the supply 
of power to a particular railway or area. To take a case of a 
railway requiring 60,000 horse-power, is it better to generate 
all this in one station, and have comparatively large losses in 
distribution and sub-stations, or to have, say, three stations 
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H.M.S. BLACK PRINCE 


Qin. The one thickness is probably of little more use than 
the other under modern battle conditions. A more real 
advantage is that the usual Gin. amidships belt is continued 
to the bow at 4in.; 4in. is the thinnest armour for which 
the Krupp process can advantageously be used, so that there 


is more than 2in. value for the 2in. difference between the | 


bows of the Black Prince and the Drake. 

Against this, however, is to be set the fact that the vessels 
of the Black Prince class are practically without armour decks. 
A skin deck of two thicknesses exists, but its stopping power 
is probably insignificant. Viewed in-connection with the 
very great advances recently made in capped projectiles, this 
virtual abandonment of the armour deck’s extra resistance 
does not please the average naval officer, though possibly the 
greatly increased offensive power of the Black Prince may 
be counted by some as a considerable makeweight, offence 
being from some points of view the best defence that can 
exist. This, however, is still an obscure point, since it is 
involved by the fact that the first shot or so of the enemy 
may do enough damage to render the originally powerful 
attack equal or inferior to his own, while he himself, being 
better defended, suffers nothing from that demoralisation 
which hits are almost bound to produce to a greater or less 
extent. 


The Black .Prince, like the Duke of Edinburgh, will be | 


among the last of ships with the 6in. guns—abolished for 
their later sisters. These 6in. will be 50 calibres long, and, 
therefore, considerably more powerful than previous guns of 
this size, bnt whether they will ever fire in battle is another 


of 20,000 horse-power, so placed that the feeder cable and 
| losses in same, are minimised ? 

It is clear that, if the stations are steam driven, 
| geographical conditions will have a good deal to do with the 
| question, for the supply of water and coal enters so largely 
into the economics of such stations. In the case of steam 
| turbines a waterside site is especially essential, on account of 
| the importance of maintaining a high vacuum. On the other 
| hand, with gas-driven stations a waterside site is not so 
| necessary, and convenience of fuel delivery also assumes a 
| lesser importance. On this account the coming of the gas- 

driven station will much simplify the power distribution 
| problem, independently of any advantage in economy of fuel 
| consumption. 

| Regarding the question of multiplicity of stations as 
against one station, it is interesting to note that the engi- 
‘neers of the Boston street railways and elevated railways 
decided in favour of having several stations, and results 
appear to prove they were right. There are no less than 
nine stations, and yet, owing to the City’s geographical 
situation, they are all at or near a good water supply. It 
should be mentioned that -the complete Boston traction 
| System fed from these nine stations, comprises 420 miles of 
| tramway track and 16 miles of elevated railway track, all 
within a radius of seven miles of the State House. Over 
| these 1530 closed tramway cars, 1530 open cars, and 174 
| elevated railway coaches are running. 

The longest distance over which power is normally trans- 

mitted from each station is givenin Table I., also the average 





ee 


' 
distance over which it is transmitted from each station to the 


electrical centres of gravity of the feeder sections. Hyen 
these figures without a map are sufficient to show that with 
a single power station the amount of feeder cable would be 
enormously increased, and a large number of sub-stitions 
required. Now, the Boston system is absolutely free from 
such trouble-brewing sub-stations, direct current of 550 volts 
being fed from*each of the nine power stations through 
633 feeder taps to the trolley wire direct, and 800 through 
switches :— 
TABLE I, 


Average distan: 
to electrical centr: 
of gravity of feedy 

sections, 


Longest distance 
over which power 
transmitted from 

each station. 


Name of 
power station. 








Miles. 
8-05 
2-10 
5-17 
5-91 
6-13 
5-00 
1-98 


Central* 
Lincoln *..° :. 
Charlestown .. 
Harvard... .. 
East Cambridge 
Dorchester ‘ .. 
East Boston 


* Boosters are employed on the feeder from Central station, 
Three of the stations being old and of small size they to 
some extent spoil the general results, but even with this 
adverse effect the final average cost is only 0°775 cents—see 
Table II —of which 0°46 represents coal, 0°28 labour, -012 
repairs, and ‘018 supplies, superintendence, and general 
expenses. The following are the results of the various 

stations :— 

TABLE II, 

Total cost of 
coal, labour, repairs, and 

supplies. 


Number 
of units. 


Output 


Name of power 
in kw. 


station. 


Pence. 


Cents. | 
0-76 | 


Central xe 
” Annex 
Lincoln 
Charlestown 
Harvard .. .. 
East Cambridge 
Dorchester 
=a 
East Boston .. . | 


13,900 ) 
1,500 f 
8,100 
4 300 
3,600 
2,700 1-065 
2.000 . 
744 -86 
600 “19 
The average is 0-775 cents. or 0-387 pence. 

The cost of coal, 3°60 dols. per ton, or 15s., is fairly high, 
and as the stations are not-by any means modern—there are 
no steam turbines—we are driven to the conclusion that the 
excellence of the results is in large part due to the skilful 
handling, not only of the units, but of the stations as a whole, 
so as to keep a high load factor. 

A most interesting fact is that the Central station, having 
hand-fired boilers, shows a lower cost of coal and labour com- 
bined than either the Lincoln or Charlestown stations with 
mechanical stokers. Whatever the explanation of this may 
be, the uncompromising fact is evident. 

One of the points most often argued among electrical 
engineers is the variation of power cost with capacity of 
stations. Other things being equal, it is clear that this 
variation will be represented in the form of a curve, and 
at some point such curve becomes asymptotic—that is to say, 
at some capacity a further increase in size cannot give any 
perceptible saving in cost. The present tendency is to 
assume, without adequate proof, that this critical size is 
extremely large, say 60,000 or 100,000 horse-power. 
Obviously, however, for generation of power in one single 
colossal station to prove finally economical, it is necessary 
for the cost to be small enough to permit of material losses in 
transmission and in rotaries or motor generators at the sub- 
stations, and still leave the net cost of power at such sub- 
station bus bars less than it would be if generated in separate 
smaller power stations at approximately the same points. 
Now, the results obtained at Boston are so low as to leave 
no reasonable margin for losses in, and cost of, high-voltage 
transmission and sub-station work. 

Of course, the conditions which exist in that city do not 
necessarily exist elsewhere; but, taking things as they are, 
the simplicity of the method and excellence of the results 
are a striking lesson in the intelligent installation and 
management of medium-sized stations. There can be no 
definite solution of the problem, but at least 1t would be well 
for engineers to investigate carefully the conditions of power 
generation on a moderate scale before constructing an 
enormous and possibly unwieldy single-power station for any 
given system. The coming of the gas engine as the prime 
mover in power stations is favourable to moderate-sized 
stations, because a waterside site is not a necessity. 








THE SANITARY INsTITUTE,—A provincial sessional meeting of 
the Institute will be held at the Municipal Offices, Southampton, 
on Saturday, October 29th, at 11 a.m., when a discussion will take 
place on ‘Infectious Fever Hospitals.” The discussion will be 
opened by Robert E. Lauder, F.R.C.S., D.P.H., medical officer of 
health for Southampton. The chair will be taken by William 
Whitaker, B.A., F.R.S., F.G.S., chairman of Council of the 
Institute. At 2.30 p.m. the members will proceed to visit the new 
infectious diseases hospital and workhouse infirmary. 

New Hospirats iN LeEEps.—At Leeds, on the 29th ult., the 
Lord Mayor officially opened the new city hospitals—‘‘ Seacroft,” 
for general infectious diseases; and ‘“ Killingbeck,” specially 
designed for the treatment of small-pox. The former consists of 
forty-two separate buildings, including administrative department, 
nurses’ home, female servants’ home, operating theatre, pavilions, 
&c, Underneath each pavilion is a paved open basement, forming 
an atrial disconnection of the blocks from the earth, and in these 
and subways under covered ways are fixed all pipes and cables, so 
that any repairs or alterations can be done without entering the 
buildings proper. The smoke flues are also swept from the base- 
ment, The normal accommodation is for 452 patients, but in case of 
emergency a very much Jarger number can be received. Killing- 
beck Small-pox Hospital is similarly designed, and consists of twenty 
separate buildings, having its own administrative department, 
nurses’ home, servants’ home, laundry, &c., and the normal 
accommodation is 100. One of the special features about the 
hospitals is the system of heating, low pressure, and hot water 
supply, exhaust steam being utilised for these purposes, At 
Seacroft, adjacent to the boiler-house, is laid down one central 
plant, so that instead of conveying live steam to a generator placed 
under each building, or fixing a furnace under each, the whole of 
the power is provided at a central point, where it is under the 
constant supervision of the engineer, and, consequently, the 
apparatus can be run at a minimum cost for fuel and attendance, 
although Killingbeck is approximately half a mile distant. The 
combined total cost of the work is approximately £361,000. The 
architect for the hospitals was Mr. Edwin T. Hall, and the general 
contractors are Messrs. H. Arnold and Son, of Doncaster ; the 
eugineering contractors beimg Messrs. Dargue, Griffiths and Co., 
Limited, of London and Liverpool, who designed and carried out 
the heating and hot water supply under Mr. Hall’s instructions. 
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RAILWAY MATTERS. 


We understand that the London and South-Western 
Railway Company has ordered, from the Simms Manufacturing 
Company, Limited, a standard 6 horse-power motor railway inspec- 
tion car. 


Tue total single-track mileage of the Great Western 
Railway, including sidings, is 5718. The London and North- 
Western has 5345 miles ; the Midland, 4566 miles ; and the North- 
Eastern, 4487 miles. 

Lucknow has been selected by the Government of 
India for the central workshops for building carriage and wagon 
stock for all Indian State Railways. A chief masterbuilder will be 
appointed in England. 

Tue Russian Ministry of Ways of Communication 
considers that it is necessary to build its own hospital in the neigh- 
bonrhood of St. Petersburg for the use of the men engaged on the 
vailways of the capital, 


Tue Tramways Committee of the Sheffield Corporation 
have decided to test the Raworth regenerative system of control 
for electric tramway cars on the recommendation of their electrical 
engineer, Mr. H. E. Yerbury. 


Tae second line of the Catherine Railway in Russia 
has been thrown open to traffic. This line, which is 400 miles 
long, is broken at the river Dnieper near Alexandrovsk, as the new 
bridge across the river is not yet completed. 


Coat briquettes form 10 per cent. of the fuel used on 
the Paris, Lyons and Mediterranean Railway, these being made of 
slack and dust from the company’s mines. It is found that steam 
can be raised more quickly with the briquettes than without them. 


Tue Warsaw and Vienna Railway has received from 
the Russian Government permission to import duty-free from 
abroad all the ‘‘railway articles’ and parts of cars and wagons 
that it needs, In this case an exception was made as the result of 
the war with Japan. 


lr is announced -that the directors of the Taff Vale 
Railway Company have decided to place orders for the immediate 
construction of six additional motor cars. It is proposed to use 
some of them on the Cowbridge and Llantrisant section, and the 
others in the Rhondda Valley. The whole of the passenger service 
on the Nelson branch, with the exception of the workmen’s trains, 
is now conducted by motor cars. 


Tue Government of India, being of opinion that some 
recent accidents have undoubtedly been due to trains entering 
loops at excessive speeds when the leading wheels of the engine 
have been unduly worn, propose to refer the matter to the technical 
advisers of Gavernment, but it is considered that, in the meantime, 
the Railway Administrations should realise fully the necessity for 
taking the question up seriously, and for adopting some pre- 
cautionary measures. 


Tue North-Eastern Railway Company has, says the 
Newcastle Daily Chronicle, decided not to issue any more first-class 
contract tickets on the electrified portions of its system. There 
are no first-class compartments on the express trains to the coast, 
and it does seem something of an anomaly that they should be 
retained in the stopping trains. But the innovation has given rise 
to rumours that the North-Eastern Railway has determined to 
abolish the first-class carriage altogether. 


Tue North-Eastern Railway officials, a few evenings 
ago, entertained at dinner Sir George Gibb, general manager of the 
company, in celebration of the knighthood bestowed upon him in 
connection with the Birthday Honours. Mr. George Irving, of 
Newcastle-on-Tyne, presided, and on behalf of the official; pre- 
sented Sir George with an artistic autograph album containing 
photographs of seventy-one officers of the company. Sir George 
Gibb accepted the gift, and in returning thanks referred to the 
assistance he received from his staff. 


In a letter to the Times a few days ago Prof. Silvanus 
). Thomson says that neither the public nor the not-electrically 
trained railway engineers appear to realise that the “live rail” is 
itself already an obsolete device, discarded in the latest types of 
electric railway. In ten years’ time there will probably be no 
‘live rails” left. If thereis one situation where overhead con- 
ductors can be placed and maintained safely, that situation is over 
a railway, particularly an underground railway. Already the 
‘live rail” has been discarded in at least two places in the United 
Kingdom. It is an engineering blunder. 


A REPORT on the working of the Trans-Siberian Railway 
during the first three months of the year has been published. 
During this period the number of times the trains were set in 
motion was 27,495 ; the total distance run by the locomotives was 
7,062,868 versts (about 4,708,580 miles) ; by the carriages the total 
distance run was 32,657,461 versts (about 21,771,640 miles) ; and 
by the goods trucks, 83,745,618 versts (about 55,830,400 miles. The 
total receipts were 5,550,366 roubles (about £578,000), being 
335,387 roubles (about £34,900) less than the corresponding period 
of last year; and the expenses were 5,476,524 roubles (about 
£560,400). 

Aw experiment has been started in the neighbourhood 
of York by the North-Eastern Railway Company with a view to 
testing the possibilities of a service of steam motor vehicles for the 
collection and distribution of heavy freight in agricultural districts. 
A steam lurry of 5 tons burden, with a trailer having a carrying 
capacity of 24 tons, will run between Tollerton Station, on the 
main line north of York, and the village of Brandsby, situated 
between Eastingwold and Malton. On the outward journeys, 
lime, stone, feeding stuffs, &c., will be carried, for delivery at the 
various farms, and the return journey will be made with produce 
to be forwarded by rail. 


A TRIAL has recently been made at Palermo on the lines 
of the Buenos Ayres and Belgrano Tramway Company of a new 
system of overhead traction, the invention of Mr. E. L. Gordon. 
The system consists of a number of contacts placed at distances of 
8 m. The main cables are lead-covered, and are fixed to the 
house fronts, and at regular intervals branch lines are taken out to 
the street to the centre of the lines for feeding the contacts. The 
cars are fitted with trolleys or shoes, 9 m. in length. The contact 
points are in the form of small wheels, similar to the actual wheel 
on the car trolleys. The system can be said to be very similar to 
the Zorain. It is claimed that this system will prevent 
accidents from falling telephone wires. 


Mocs credit is due to Messrs. Dick, Kerr and Co. for 
the remarkable speed with which they have laid down the 
permanent way of the Birmingham Corporation electric tramway 
system. It was a condition of the contract that the system should 
be completed very quickly, and, since the line traverses the centre 
of the city where the traffic is unusually heavy, it was highly 
important that interference to the streets should be reduced to a 
minimum. In addition to completing the work quickly the con- 
tractors had to preserve a portion. of the road intact not only for 
ordinary vehicular traffic but also for a complete tramway line 
over which the steam cars could continue to run. Notwithstand- 
ing the many difficulties, Messrs. Dick, Kerr and Co. completed 
the work, comprising 9820 lineal yards single track and eleven 
junctions with 20, square yards of new paving outside the 
tramways, in twelve weeks, 





NOTES AND MEMORANDA. 


Tue boilers for the United States battleships Idaho and 
Mississippi are to be of the Babcock and Wilcox type of 10,000 
horse-power and 8 units for each ship. 


AccorpInG to the British Commercial Agent in the 
United States, the aggregate of wages paid in 1903 in that country 
was 45-1 per cent. greater than in 1896, and 54-4 per cent. greater 
than in 1894. 


THE new fuel made in Germany from peat is called 
Osmon, It contains about 90 per cent. of water, of which nearly 
25 per cent. is removed, and the remaining mass is formed into 
briquettes and pressed. 


A TELEGRAM from Cologne states that the German steel 
exports to Great Britain are showing a considerable increase, con- 
tracts having been placed with German firms for 100,000 tons of 
raw material for delivery before the end of July, 1905, 


In addition toa large number of torpedoes ordered from 
the Whitehead Torpedo Factory at Fiume some time ago for the 
Russian Baltic Fleet, and since delivered, Russia has now ordered 
another hundred of the latest model for delivery as soon as possible 
for the Black Sea Fleet. 


Last August the German iron exports amounted to 
225,007 tons, as com with 280,738 in August, 1903, and 
223,589 tons in July, 1904. The German iron imports last August 
were 22,730 tons, as against 25,806 tons in August, 1903, and 
31,422 tons in July, 1904. 


Tue Norddeutscher Lloyd steamer Kaiser Wilhelm II. 
performed her last voyage from New York to Plymouth in 5 days 
8 hours 20 minutes, thus beating her previous record of 5 days 
10 hours 42 minutes. She maintained an average speed of 
23-2 knots throughout the voyage, in spite of a rough sea on the 
greater part of the journey. 


A MESSAGE was recently sent from Chicago to St. Louis 
Exhibition, a distance of over 300 miles, by the De Forest wireless 
telegraph system. Heretofore the overland record has been 107 
miles. This feat proves that by the De Forest system messages 
are not interfered with passing over cities where buildings and 
electric power houses intervene. 


Srxty new fire-proof cars have lately been put into 
commission in the subway of the Metropolitan Railway in Paris. 
In addition to the fire-froof qualities, which have been severely 
tested, they are claimed to have great powers for resisting collision. 
They have seating accommodation for seventy-four passengers and 
room for forty-five more standing. 


THE secretary of the Liverpool Steamship Owners’ 
Association, Mr. Norman Hill, has prepared an interesting com- 
parison as to the number of steerage passengers which might be 
carried by one and the same vessel in the North Atlantic passenger 
service, according as she sailed under different flags. If flying the 
British flag the total would be 930, under the Helgian flag 1127, 
German 1203, Dutch 1158, and American 1127. 


Tue largest concrete pile contract ever awarded has 
been let toa Washington firm. The contract includes the driving 
of 4600 Simplex concrete piles for the foundations of the large 
warehouses of the Pittsburg Terminal, Warehouse and Transfer 
Company of Pittsburg, Pa. The work was started August 17th, 
and seventy-five days are allowed for its completion. In testing 
the bearing power of the piles a cluster of four was driven to 
a depth of 40ft. and loaded with 175 tons, or nearly 44 tons 
per pile. 

Tue two new 14,500 ton cruisers, North Carolina and 
Montana, for the United States navy, for which tenders are about 
to be invited, will have to be completed in forty-two months, with 
the usual penalties for delay. On the speed trials the vessels must 
make an average of 22 knots, with a deduction in price for less 
speed. The general dimensions of the vessels are as follows :— 
Length on load water-line, 502ft.; breadth, extreme, at load water- 
line, 72ft. 104in.; displacement on trial, not more than 14,500 tons ; 
mean draught to bottom of keel at trial displacement not to exceed 
25ft. 

In accordance with the provisions of the Motor Car 
Acts, the clerk of the London County Council, from .July 16th to 
September 24th, 1904, registered 567 motor cars and 305 motor 
cycles, thus making the total number of cars and cycles registered 
up to the last-named date 4471 and 3078 respectively. He has also 
issued during the same period 1238 licences to drive motor cars or 
cycles, and general identification marks for motor cars have been 
assigned to thirteen manufacturers or dealers, the total number of 
licences and general identification marks issued being 10,902 and 
287 respectively. 

One of the difficulties to be overcome in constructing 
a sensitive platinum thermometer is to restrict the size of the coil 
of wire forming the bulb. In order to have a sutticient length of 
wire it is often necessary to make the bulb inconveniently large, 
and thereby to sacrifice quickness of register. In the form devised 
by Messrs. H. T. Barnes and D, McIntosh the wire is wound 
outside a glass tube which at one end is fused to a wider con- 
centric tube. The substance whose temperature is required can 
thus be made to circulate down the inner and round the outer 
tube ; quickness of register is thereby attained. 


Most engineers will be surprised to learn that the gas 
engine dates back to the year 1820, when an internal combustion 
motor was shown in operation at Cambridge. According to a letter 
to Nature, by Mr. F. J. Jervis-Smith, of Trinity College, Oxford, 
it was the invention of the Rev. W. Cecil, Fellow of Magdalen 
College, Cambridge. A full account of his engine is given in vol. i., 
page 217, of the ‘‘ Proceedings ” of the Philosophical Society of 
Cambridge—paper read November 27th, 1820. A new form of 
parallel motion is described, and what the author calls “ardent 
spirit” and turpentine and vapour of oil are suggested as possible 
substitutes for the gas employed by the inventor of the engine. 


TuE statistics of the open-hearth steel production in 
1903, published by the American Iron and Steel Association, show 
that the open-hearth process continued to gain in the United States, 
even under general adverse trade conditions. In that year the 
production of Bessemer steel in the United States fell off 561,135 
gross tons, or six per cent., as compared with 1902. Open-hearth 
steel, on the contrary, showed a gain of 150,060 tons, or nearly 
three per cent. The open-hearth steel production in 1903 was the 
largest on record, totalling 5,837,789 tons. The combined produc- 
tion of Bessemer and open-hearth steel ingots and castings in the 
United States in 1903 was 14,415,017 gross tons against 14,826,092 
tons in 1902, 


A pRIVATE fire apparatus has recently been installed 
at Messrs. Marshall Field’s large department store in Chicago. 
The outfit consists of a Laidlaw-Dunn-Gordon duplex underwriter 
pump connected by single reduction gearing to a waterproof 
electric motor. The pump cylinders are 8in. diameter by 12in. 
stroke, having a theoretical capacity of 700 gallons per minute, 
at 600 revolutions per minute, against 140lb. water pres- 
sure, The pump is rustproof in all moving or wearing 
—. The motor, which was furnished by the Chicago 
idison Company, is shunt wound for 220 revolutions per 
minute at 230 volts, and is enclosed, all connections being 
carried through pipes screwed into the frame, so that the 
device may be flooded without affecting its action. The fields 
and armature coils are cooled by fans on the armature shaft. 





MISCELLANEA. 


THE death-rate of the City of London has fallen from 
18-5 per 1000 in 1899 to 14-5 in 1903, 


ELecTRICAL energy will be utilised exclusively in the 
mining operations of the Dunderland Iron Ore Company. The 
power station will have a capacity of 3500 kilowatts, 


Tue King has appointed Mr. William Osler, I’.R.s., 
D.Sc., Professor of Physic in the University of Oxford, in the room 
of Sir John Scott Burdon-Sanderson, Bart., resigned. 


Ir is officially stated that the strike at Marseilles is at 
an end, and that all the difficulties are over. The Messageries 
Maritimes Company has resumed all its services, and the (om. 
pagnie Générale Transatlantique, whose vessels go from Marseilles 
to Algiers, Tunis, and Malta, has likewise recommenced ty 
sailings, 

As the results have been so unsatisfactory, the gold. 
mining industry in Lapland has been brought to a close. Ong 
gold-digger, who had established a gold-washing at the Kultala 
Waterfall, succeeded in winning gold to the value of £50, but at 
a cost of £250. It is doubtful whether the work will be resumed 
next year, 


WE learn that another meeting has been convened of 
representatives of Scottish and North of England steel makers 
further to consider the possibility of effecting a combination with 
regard to selling prices. Hopes are entertained by the promoters 
that Lancashire steel makers will also be prevailed upon to come 
into an agreement. 


Tue Board of Trade have recently confirmed the 
Southend and Colchester Light Railways Order, 1904, authorising 
the construction of light railways in the County of Essex, from 
Southend by way of Rochford, Creeksea, Burnham, Southminster, 
Asheldham, Dengie, Tillingham, Bradwell-juxta-Mare, and West 
Mersea to Colchester. 


In view of the excessive cost to Russia of British coal, 
which is used by the Baltic fleet and by Government works in the 
North-west Provinces to the extent of 2,400,000 tons annually, the 

yeneral Administration of Maritime Commerce has received 
orders from the Czar to consider the best means of replacing 
sritish by Russian coal. 


Tue Highways Committee of the London County Council 
now works over 40 miles of tramways in the south of the metropolis, 
These only constitute a third of London's tramways, but during the 
year 133 inillions of passengers were carried over these lines, and 
over half a million pounds was received in fares ; 50 millions of 
these passengers were carried at 4d. fares, 


THE mouth of the Volga is sanded up to such a degree 
that the delta is almost unfit for navigation. In the interests of 
the Russian petroleum trade the Ministry of Ways of Communi- 
cation is drawing up a project for making a canal which wil! 
connect the Volga more directly with the Caspian Sea. Such a 
canal would obviate the present transhipment of the oil at a need- 
less cost of £16,000 a year. 


In connection with the increase of the use of electrical 
power for-tramways extension and other purposes, the Liverpoo! 
Corporation propose to apply to the Local Government Board for 
power to borrow £400,000. An extensive scheme is on foot for a 
development of the tramway system, which will involve the laying 
of some 24 miles of additional lines. An inquiry on behalf of the 
Local Government Board will be held on the 20th inst. 


Tue recent low tides on the East Coast have revealed 
at Lowestoft two substantial banks of hard sand, which were not 
noticed when there was a similar low tide a few months ago, There 
is some speculation as to the cause of these accumulations, If they 
be proved to be due to the spur groyne and acute-angled groynes 
recently constructed on the foreshore, the circumstance will be of 
much interest to those concerned in foreshore protection. 


At the statutory meeting of shareholders in Hyath’s, 
Limited, held on Tuesday, Mr. Marshall, the managing director, 
said they had constructed a machine which would produce a motor 
car tyre continuous and endless, and of the shape and form of the 
wheels to which it would be fitted, without any labour further than 
was necessary to drive the machinery, and which would have « 
bursting strain eight times greater than any fibre which had yct 
been put into the motor tyre. : 


Tue highest powered gasoline-driven pleasure craft in 
America was recently launched at Wood's shipyard, City Island, 
New York City. She measures 90ft. on the water-line and 
94ft. din. over all. Her designers guarantee for her a speed of 
23 miles per hour. She is built of steel and is equipped with two 
250 horse-power gasoline motors, and has a tank capacity for 1000 
gallons of gasoline. In form she resembles a torpedo boat, her 
bow surmounted by a torpedo deck, and torpedo stern, all very 
suggestive of speed. She contains a great deal more room than 
appearances would indicate. 


Tue Brewers’ Exhibition, which opens on Saturday at 
the Agricultural Hall, in its main features will not be unlike its 
predecessors. There will be a comprehensive display of novelties 
and improvements in appliances. The malting and seed barley 
competition—a very iniportant adjunct of this Exhibition~— is 
likely to prove of substantial benefit to barley growers and brewers, 
and the interest of farmers is studied by the institution of a hop 
competiticn, in which liberal prizes are offered. The entries in a 
contest for pure beers are again satisfactory, and there are com- 
petitions for both ciders and non-excisable beverages. 


New Zgawanp is remarkably rich in forests containing 
large quantities of excellent timber. It is estimated that the 
forest lands of the Colony comprise 20,500,000 acres, The forests 
are usually of a mixed character, with one or two kinds of trees 
predominating to a greater or less extent, and large areas of 
forest seldom consist of a single species only. All the forests 
are now controlled by the department of Lands and Survey, and 
nurseries have been established which are estimated to produce 
annually over 1,500,000 young trees for re-afforestation purposes. 
The State Forest Reserves comprise over one million acres. 


Tue Admiralty have placed contracts for two battle- 
ships of the Lord Nelson class, one with Beardmore and Co., Clyde, 
and the other with Palmer and Co., Jarrow. Had the two lowest 
tenders been accepted both vessels would have been built on the 
Clyde. However, the Government wished to distribute the work. 
The battleships will be the most powerful yet designed, and will 
be the highest conception of science as applied to destructive power. 
They will be 410ft. long by 78ft. 6in., and 16,500 tons burden, 
while the speed will be 18 knots, The cost of each is put at 
practically one and a-half millions sterling. Many of the 6in. guns 
will be replaced by 12in. guns. 

Tue Panama Canal will not be the scene of active 
construction work until 1906, as the work of thoroughly surveying 
the canal route with a view of determining at what level the canal 
is to be cut and the exact line it is to follow, will consume the re- 
mainder of the year 1904 and all of 1905. Then it will take eight 

ears to complete the work. The line already marked out by the 
Tocack company will be followed pretty closely, except that 
wherever possible curves will be straightened. The cost of com- 
pleting the canal is £30,000,000, to this must be added £8,000,000 

id to the French canal company, and £2,000,000 paid to the 

anama Government for the grant of land, making a total 
of £40,000,000, 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


AUSTRIA.—F. A. Brockuaus, 7, Kumpygasse, Vienna, : 
CHINA. _KELLY AND WALSH, Limirep, Shanghai and Hong Kong. 
FRANCE. BoyvEAU AND CHEVILLET, Rue de ta Banque, Paris. 
GERMAN Y.—ASHER AND Co., 18, Unter den Linden, Be rin, 
F. A. Brocknavs, Leipzic ; A. TWEITMEYER, Leipzic. 
INDIA.—A. Je CoMBRIDGE AND Co., Railway Bookstalls, Boubay. 
TALY.—LogscHeR AND Co., 307, Corso, Rome ; Bocca FRERES, Twin. 
JAPAN.—KELLY AND Watsn, Liuirep, Yolohana. 
i 4. P. MARUYA AND Co., 14, Nikonbashi Tori Sanchowe, Tokyo. 
RUSSIA.—C. RICKER, 14, Nevsky Prospect, St. Petersburg. 
§. AFRICA.—W™. Dawson & Sons, LimiTED, 7, Sea-st. (Box 489), Capetairn. 
Gorpon AND Gotcn, Long-street, Capetown. 
R. A. THOMPSON AND Co., 33, Loop-street, Capetown. 
J. C. Jura ann Co., Capetown, Port Elizabeth, Johannesburg, 
East London, Grahamstown, King Williamstown, Stellenbosch, 
Hanpet Hovss, Limirep, Kimberley. 
ApamMs AND Co., Durban and Maritzburg. 
AUSTRALIA.—GORDON AND Gortcn, Melbourne, Sydney, and Brisbane. 
R. A. THompson AND Co., 180, Pitt-street, Sydney; Melbourne, 
Adelaide and Brisbane. 
TURNER AND HENDERSON, Hunt-street, Sydney. 
NEW ZEALAND.—Uprtow anv Co., Auckland ; Crata, J. W., Napier. 
CANADA.—MontTREAL News Co., 386 and 888, St. James-strect, Montreal. 
Toronto News Co., 42, Youge-street, Toronto, 
UNITED STATES OF AMERICA.—INTERNATIONAL News Co., 88 and 
85, Duane-atreet, New York ; Susscription News Co., Chicago. 
STRAITS SETTLEMENTS.—KeEtiy anv Watsu, Limirep, Singapore. 
CEYLON.—Wiayartna anpD Co., Colombo. 
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PUBLISHER’S NOTICES. 





** 
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With this week's number is issued, as a Supplement, a Two-page 
Draving of « Four-coupled Passenger Eugine, London and Novth- 
Western Every copy as issued by the Publisher includes 
« copy of the Supplement, and subscribers are requested to notify 
the fuct should they not receive it, 


Rawlway. 





If any subscriber abroad should receive THE ENGINEER in an 
imperfect or mutilated condition, he will oblige by giving prompt 
information of the fact to the Publisher, with the name of the 
Ayent through whom the paper is obtained, Such inconvenience, 
if suffered, can he vemedied by obtaining the paper direct From 
this office, 
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TO CORRESPONDENTS. 





4a In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all casea be accompanied by a large 
envclope legibly directed by the writer to himself, and stamped, in order 
that answers veceived bu va may be forwarded to their destination, No 
notice can be taken of communications which do not comply with these 
instructions, 

42f «All letters intended for insertion in Toe ENGuNgEr, 07 containing 
questions, should be accompanied by the name and addyesa of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whaterev can be taken of anonymous communications. 

4 Wecannot vadertake to return drawings or manuscripts ; we must, 
therefore, request correspondents to keep copies. 


REPLIES. 


G. W.—The terminus of the Grand Trunk Railway of Canada is at 
Montreal. 

M. F. (Wimbledon).—It will depend on what branch of civil engineering 
you son wishes to take up. He would certainly see some fine work 
with the second firm you mention. 

A. B. (Derby).—You need anticipate no evil results from discharging 
exhaust into the chimney. Take the erd of the pipe right to the centre 
of the shaft, and finish it with a long round bend pointing straight 
upwards. If the pipe is sufficiently hig, the fact that it is 50ft. long 
will make no appreciab‘e difference to the working of the engine. 

J. M. N. (Broughty Ferry) —We do not know of any English translation 
of Zeuner’s ‘ Wiirme-theorie,” but E. and F. N. Spon will know; they 
published his ‘‘ Valve Gears" translated. An account of Stodola’s work 
is given in Tue Enornger, 4th December, 1903. The title of his book 
is ‘* Die Dampfturbinen,” 1903, published by Julius Springer, Berlin. 

H. D. (Ashton-on-Mersey).—The cross-sectional area of an Sin. diameter 
plunger is 50 square inches, As the plunger has a velocity of 150ft., or 
1800in. per minute, its displacement in that time will be 50 x 1800 
= 90,000 cubic inches. A gallon of water is 277-:7 cubic inches, and 


oom = $25 gallons, or for the two pumps 650 gallons per minute. 


‘ 
No allowance is made for “‘ slip” or waste. 


INQUIRIES. 


WATER TANKS. 

Sir,—Can any reader give any information respecting or reference to 
the use of exposed iron tanks for storage of water above ground, capable 
of holding about 300,000 gallons’ J. K. 

October 12th. : 








MEETINGS NEXT WEEK. 

Tae Junior InstiruTIOoN OF ENGINEERS.—Saturday, October 22nd, at 
8p.m. Visit to Messrs. Stuart's Granolithic Stone Works, Glengall-road, 
Millwall Deck. 

Tue IxstiruTion oF MECHANICAL EnoIngERS.—Friday, October 21st, at 
8 p.m., at the Institution House, Storey’s-gate, St. James’s Park. 
Paper, ‘‘ A Scientific Investigation into the Possibilities of Gas Turbines,” 
by Mr. R. M. Ne‘lson, of Manchester. 

Tue InstrruTion oF MINING AND MetaLiurGcy.—Thursday, October 
20th, at Sp.m., at the Rooms of the Geological Society, Burlington 
House, Piccadilly, W. Ordinary meeting. Papers to be discussed :— 
“The Finer Crushing of Banket Ore,” by W. A. Caldecott; ‘‘On the 
Cyaniding of Ore at El Oro, Mexico, dealin, bag cd with Re-grinding 
of Sands,” by Charles Butters and W. Hamilton ; ‘* Dry Crushing of Ores 
by the Edison Process,” by W. Simpkin and J. B. Ballantine, with Notes 
on some Experiments in Grinding Gold Quartz, by W. Fischer Wilkinson. 


THE ENGINEER. 














OCTOBER 14, 1904, 





LONDON WAGES. 


Periops of depressed trade are frequently, if not 
generally, fraught with wars and rumours of wars 
in the branches of labour affected by the decline. 
The cause is not far to seek. With the prospect of 
unemployment before them the workmen desire to 
make all they can whilst there is yet time; the 
employers, with competition brought to its acutest 
degree, are, on the other hand, anxious to secure an 
outlet for their goods by quoting the lowest price, 
and hence desire to effect economies wherever 
possible ; and since they believe that their factory 
expenses are already reduced toa minimum, they 
are tempted to see what may be done in the direction 
of lessening labour costs. Into the many ramifica- 
tions of this process we need not enter. The main 
facts are as we have stated. 

The past few days have brought us an excellent 
example of this condition of affairs. It is the so- 
called Yarrow contract for Austrian torpedo boats. 
This subject has received premature discussion in 
the papers, and not a little harm may already have 
been done by the partisans of both sides. There is, 
we believe, no actual contract of the kind in 
question. Several months ago Messrs. Yarrow 
heard, no doubt in the ordinary course of business 
through their agents, that Austria would, in a short 
time, “be in the market,” as the phrase runs, 
for a number of torpedo craft. They were able 
to form a very fair idea of the kind of boats that 
would be required, and an approximate estimate of 
the price which would be likely to secure the order. 
They saw that if quick delivery was imperative 
night work would be necessary, and since the cost 
per vessel worked out too high if the ordinary 
Thames night work rates—time and a-half—were 
paid, they approached the Amalgamated Society of 
Engineers with a view to finding out if sonsent 
would be given to a reduction of the standard rates. 
This is several, possibly five to six, months ago. 
The men then refused to consider an alteration of 
the rates, and they have not, in this specific con- 
nection, been invited to do so since. That is a 
point on which there has been some misunder- 
standing, and it may be well to state that we have 
the highest authority for the assertion that the 








Amalgamated Society has not been invited by 
Messrs. Yarrow to reconsider its position. That 
the subject of the overtime rate on the Thames has 
been before the Society for many months past is not 
to be denied, but, far from wishing to hold to a 
position that might wreck the shipbuilding and 
engineering trades of London, the Society is 
endeavouring to find a means of meeting the 


employers. It asks, and, it must be admitted, 
not unnaturally, for a quid pro quo. The men 
will, in a short time, lay definite proposals 


before the Thames employers. What those pro- 
posals actually are we are not at liberty to say. 
We shall, however, divulge no secret in stating that 
a reduction of a few hours per week will be asked, 
and in exchange for this concession a reduction of 
the time and a-half rate for overtime will be acceded. 
The effect of this arrangement would be slightly to 
increase the day rate—the reduction of the week 
will not be more than four hours at the most—but 
only the most perverse will suppose that the men 
will be so disingenuous as to make the lesser cost of 
night work only sufficient to leave things just where 
they are. For ourselves, we are convinced that the 
Society has an honest scheme to lay before the 
employers, and we believe that if both sides meet, 
as they will meet, in a reasonable spirit, a satis- 
factory agreement will be reached. It must be 
borne in mind that the men have a perfect right to 
bargain on this question. The masters have 
accepted the time and a-half rates, and if they wish 
for an alteration it is, we think, not unreasonable 
that they should be asked to give something in 
exchange. 

We have, it will be observed, spoken only of the 
position of the engineers in regard to this question. 
Other societies, and particularly the Iron Ship- 
builders, amalgamated with the Boiler Makers, have 
to be considered. Unfortunately, this powerful 
body is neither so amenable nor so broadminded 
as the Amalgamated Society, but we cannot 
believe that it will refuse to fall in with the 
wishes of the other unions, or that its 
members will be so blind to their own interests 
as to adopt a policy which would ultimately drive 
trade off the Thames. We sincerely trust that a 
conciliatory spirit will prevail on both sides when 
the matter is openly debated, and we hold that 
partisanship is to be strongly deprecated. In a 
case of this kind, where it is plainly to the interest 
of both employers and employed to arrive at an 
amicable conclusion, the interference of third 
parties can do little good and may be productive of 
much harm. The evidence of past failures on 
the Thames are sufficient to prove to the workmen 
that the masters are not making unreasonable 
statements when they assert that their existence 
is jeopardised by the high rate of wages in 
London, but if it were not, the discussion of the 
question of the placing of the order for new Thames 
steamers, and the position which their own labour 
party in the County Council has taken with regard 
to that matter, will be sufficient to bring home to 
them the importance of reaching, and reaching 
quickly, a satisfactory agreement. 


DERAILMENTS. 


THE larger number of railway accidents occurring 
in Great Britain are derailments. Collisions have 
been very greatly reduced in number and severity 
by the block system and continuous brakes. In 
the majority of cases it is easy to see where the 
fault lies when we have to do with collisions. In 
very few instances are they brought about by 
mechanical failures, such as train brakes not acting 
efficiently, or signals giving misleading indications. 
The human element is almost invariably respon- 
sible for trains running past signals or colliding 
with light engines; and the cause of a catastrophe 
being known, there is always a reasonable pro- 
bability that measures can be taken which will 
prevent its repetition. Unfortunately this is 
not true of derailments. Although in not a few 
instances the reason why a train leaves the 
metals can easily be ascertained, in others the cause 
is shrouded in mystery. It is nothing to the point 
to say that a train cannot leave the rails without a 
cause. That is a proposition which no one dreams 
of disputing ; but it in no way affects the fact that 
the cause cannot always be ascertained. Thus no 
one knows to this day how the celebrated Waterloo 
accident on the Lancashire and Yorkshire Railway 
was brought about last year. To us the most 
rational explanation was that the engine, lost a 
spring, and that the influence of the balance weights 
on an unloaded wheel made it jump the rails. But 
careful inquiry subsequently brought out the fact 
that the engine lost the spring after and not before 
it left the rails. The Great Western accident near 
Llanelly remains for investigation, and it would not 
be proper to comment on it at present further than 
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to say that so far no reason has been brought 
forward for the derailment of: an express engine 
travelling at no excessive speed. There is a third 
derailment, however, to be considered which in 
several respects resembles that at Waterloo in its 
circumstances, while it bids fair to take a place with 
it as inexplicable. 

On the 5th of July a passenger train on the 
London and North-Western branch connecting 
Llandudnoand Bettws-y-Coed was running between 
Talycafn and Llanrwst, when the engine left the 
rails, proceeded along the ballast for about 100 
yards, and then upset to the right of the line. The 
remainder of the train was derailed, the leading coach 
following the engine, while the other vehicles turned 
to the left. There were only six passengers in the train. 
They escaped unhurt. The driver had his thigh 
broken, and the stoker was shaken and had his knee 
injured. The engine was not much damaged. It 
remained in the bog at the side of the line for nearly 
a month, and then it was hauled out by no fewer 
than eight locomotives, and when replaced on the 
rails was taken away without further trouble. The 
chimney and cab had been knocked off, and some 
pipes bent and broken, and that was about all. We 
have Colonel Yorke’s report to the Board of Trade on 
the accident before us; but be is unable to do 
more than suggest that the type of engine was in 
fault. The permanent way was excellent. -The 
ballast broken granite.. There was a moderate curve, 
and the super-elevation of the outer rail was just 
what it should be. Actually there is no ostensible 
reason whatever, save one to which we shall 
come in a moment, so far as the track is concerned, 
for the derailment. Colonel Yorke is emphatic on the 
fact that no wheel marks were discovered upon the 
line, nor were there signs of any object having been 
run over which would account for the derailment. 
No rail was broken, nor is there mention of any chair 
having been injured. The report contains a photo- 
graph of a portion of the road—which is single— 
taken soon after the accident. It shows rails bent 
and the track crooked. In spite of this the gauge 
remained absolutely correct; it is clear, therefore, 
that the sleepers must have shifted bodily. But 
the photograph shows that they were properly 
end packed in ballast of the best quality; and 
we are driven to the startling conclusion that 
not the permanent way only but the whole sub- 
structure must have shifted. Now the accident 
occurred at 10.45 a.m., and on the afternoon of the 
day before the inspector of the permanent way in 
the district had walked over the line and had found 
it in perfect order. No one has been able to 
suggest any reason why the road should shift, 
unless, indeed, we regard the following passage 
from the report by Colonel Yorke as a satisfactory 
explanation :—“ It is generally difficult in cases of 
derailment to arrive at a definite opinion as to the 
cause of the accident, but there are circumstances 
attending this case which suggest a possible 
explanation of the occurrence. I have already 
pointed out in the earlier pages of this report that 
the line is laid upon marshy ground. The road 
hed is, so to sp2ak, floated upon a soft and yielding 
foundation; the result of this is that the whole 
bed is capable of oscillation and of movement, so 
that although the super-elevation of the line may 
under normal conditions be theoretically correct, 
the pressure of an engine upon the rails might 
cause the road bed to yield and the super-elevation 
wholly or partly to disappear. The permanent 
way appears to have been in a satisfactory ccadition, 
but the rails at the present time weigh only about 
713 lb. per yard. Although, therefore, they are of 
good quality, they do not possess so much lateral 
stiffness as the heavier rails, which are commonly 
used where speeds are high, and it is shown by the 
photograph, which was taken immediately after the 
accident, that from some cause or another they had 
got considerably out of line just prior to the derail- 
ment. It was a cool morning, and there is no 
reason for attributing the condition of the line to 
expansion of the rails in consequence of excessive 
heat.” 

We are not quite certain as to the meaning of 
this passage. Are we to assume that the engine 
found the rails bent, or that it bent them? Pre- 
sumably the latter. Again, what had the weight or 
lateral stiffness of the rails to do with the matter? 
The rails are not bent between the sleepers. So far 
as can be gathered from the photograph, the whole 
road bed has shifted to thg right and left. There is 
no evidence, at all events, that the sleepers have 
moved in the ballast. The road is carried on a 
slight embankment, but there is nothing in this 
fact to help us. As we proceed with the report we 
find that Colonel Yorke holds that the engine 
was unsuitable for the speed, probably about 
60 miles an hour, at which it was running when: it 
left the rails. It is a tank engine, carried on eight 
wheels. The four in the centre are coupled, 





4ft. Shin. in diameter. The leading and trailing 
wheels are 3ft. 3in. in diameter, and are fitted with 
radial axle-boxes restrained by helical springs, and 
having a play of 1gin. at each side. The wheel 
base of the four drivers is 7ft. 9in., and the leading 
and trailing axles are each 6ft. 9in. from the centre 
of the nearest driver. The leading wheels carry 
10 tons, the four drivers nearly 27 tons, and the 
trailing wheels 9 tons. Colonel Yorke assumes, as we 
understand him, that the engine oscillated violently 
at the high speed attained, distorted the road, 
and finally left it. Virtually he implies that, if the 
derailment did not take place in this way he, does 
not know how it came to pass. 

We have now to ask ourselves why the engine 
should have oscillated, and how that oscillation 
could have shifted the whole road, rails, sleepers, 
ballast, substructure, and all. So far as we are 
aware, such a shifting is unprecedented unless 
caused by an earthquake. The mere inertia of the 
mass to be moved seems fatal to the hypothesis, 
and we reach the conclusion that in reality the 
sleepers must have moved on or rather in the bal- 
last, although the report appears to contradict this 
assumption. As to the proximate cause, we can only 
suggest that the engine began to “wander.” It is 
well known that sometimes a locomotive will cease 
small lateral vibrations, and will begin swinging or 
swaying with an easy rhythmical motion on the 
track. If this proceeds it very soon becomes 
alarming. It can be stopped at once by closing the 
regulator fora moment. The movement is appa- 
rently much the same in character as that which 
can be set up in a suspension bridge by a number of 
efforts repeated in the oscillation period of the 
bridge. But, on the other hand, so far as our ex- 
perience goes, engines never wander on a curve. 
Wandering only occurs on a straight bit of road, 
and at Talycafn the line is curved to a fairly large 
radius. 

A review of all the circumstances leads, we 
think, to the conclusion that the cause of tho 
accident has not yet been ascertained. It seems 
incredible that any oscillation could have distorted 
the whole road in the way we have described. But 
it is just as difficult to understand how the track 
could have been distorted during the night after it 
had been inspected, or how it was that neither the 
driver nor the fireman had noticed the distortion 
before the engine ran on to it. Lasily, wemay add, 
thatinasmuch as the rails were not out of gauge, 
there does not appear to be any sufficient reason in 
the mere crookedness of the permanent way for the 
derailment. An engine with radial axles ought to 
have passed over the bad bit of road, just as it 
would run through points and over crossings. 
There is no reason why the road should have 
become crooked without the action of an engine, 
and there is no reason while the track was not 
crooked why an engine should bend it. No doubt 
all the facts were not brought out during the inquiry, 
simply because it was impossible to get at them. 
Colonel Yorke’s views under the circumstances are 
as good as any others, but they do not help us 
much. 


FARMERS, RAILWAYS, AND MOTOR VANS. 


Apout a dozen years ago the farmers of Great 
Britain were told that in light railways they would 
find salvation. These railways were to permeate the 
country. They were to run alongside the highways, 
and would provide a special cartage service for 
every farmyard in the kingdom. For some reason 
the farmers did not accept the proposition as true. 
It was urged, indeed, that there is not now a village 
of any importance in this country which is more 
than seven miles from a railway station, and doubts 
were expressed that any railway service could 
remove the depression from which agriculture 
suffered. The light railways were not made in 
numbers worth noting. A few branch lines have 
been constructed by some of the great railway 
companies, which are “light’’ only in a parlia- 
mentary sense. The railway track along the 
highway does not exist; and the farmer still 
uses horse haulage to get his produce to 
market. Before the advent of the light railway 
schemes proposals were made for the general em- 
ployment of traction engines for agricultural haulage. 
They came to nothing ; it is well to bear these facts 
in mind when we come to consider the prospects of 


a somewhat noteworthy undertaking of the North- 


Eastern Railway Company. That company has 
entered into an agreement with the Agricultural 
Organisation Society for a service of goods motor 
cars between the station at Tollerton, twelve miles 
north of York, and the village of Brandsby, which 
is eleven miles from Tollerton. The society will, 
we are told, “ act as the recognised agents of the 
railway company for the district in question, pro- 
viding at their own cost a depdt, with shed, plat- 





form, yard, &e., into which the motor lorries can 
run, the lorries themselves being available for ugg 
not only by members of the society, but by non. 
members as well. The cars will run in each direc. 
tion daily, or as the conditions of the traffic require 
Rach lorry will hold about five tons of goods, but 
each should be capable of taking also at least one 
trailer holding another three tons.” 

It will be seen that the scheme is nothing moye 
than an extension to the country of the system of 
terminal collection and delivery carried on by all 
railway companies in considerable centres of jp. 
dustry. It is strictly experimental, moreover, jn 
that mechanical power will be employed for haulage 
instead of horses. The result will be valuable, ag it 
ought to settle once for all on a working scale the 
relative costs of transport on country roads by steam 
or oil and animal power. We have no information 
as yet as to the construction of motor vans, but we 
assume that they will be propelled by steam. [t 
may be taken for granted that they will be mecha. 
nically successful, unless, indeed, the roads to be 
traversed are very hilly and very bad. We under- 
stand that the rate charged for hauling a ton of 
goods 11 miles will be 3s. In considering the 
merits of the scheme, two factors must be kept 
constantly in mind. The first is the benefit’ accru- 
ing tothe farmer. The second is the benefit accruing 
to the railway company. Up to the present the 
necessary haulage has, of course, been done by 
horses. Has this cost the farmer less or more 
than 3s. a ton? Unfortunately it is by no 
means easy to arrive at the correct answer. 
Everything depends on the time of year when the 
haulage goes on. The daily value of a horse’s 
work varies enormously with the time of year. In 
the summer there is often next to nothing to be 
done by horses on a farm, and they might just as 
well be employed in carting on the road as in 
“eating their heads off” in the fields. The North 
Country farmer is a very shrewd man, and we may 
rest assured that, if he finds it to his advantage to 
cart by steam instead of by horses, he will use 
steam. ‘The case of the railway company is much 
less complex. We very much doubt that it will be 
possible to haul a ton of lime or turnips or grain 
11 miles for 3s., or at the rate of a little over 31d. 
per mile. Ifit should happen that the local authori- 
ties insist on charging for “ extraordinary traffic” 
maintenance of the road, the proposed tariff 
will be found quite inadequate, particularly 
when it is borne in mind that much of the traffic 
must be one way. “ Returned empty” will mean a 
dead loss. We suppose, however, that the railway 
company only hopes to recoup itself indirectly by 
getting better loading conditions for goods trains. 
So far as we can see, the benefit will lie with the 
farmers, in the first instance at any rate, just in so 
far as they can get their produce to market in better 
condition, with more promptitude, and at a cheaper 
rate than ever before. We have noreason to doubt 
that the farmers of the district will have these 
advantages conferred on them up to a certain 
limit. We have explained that a depdt is to be 
established, at a cost of £600, in Brandsby. So far 
as we can see, this means that those who wish to 
use the railway motor service must bring their corn 
and milk to the depot. This has been tried in 
another way before, and proved fatal. Corn, for 
example, will not pay for two hauls, with double 
loading or unloading. The proper method of con- 
ducting the traffic lies in taking the lorry directly 
into the farmer’s yard, leaving it with him to be 
loaded, and then calling for it and taking it away. 
We have no doubt that the railway company will 
adopt this system, if not at once, then as soon as 
the nature of. the service comes to be understood by 
all parties. 

We have, lastly, to consider what the scheme, if 
completely carried out, will do for the farmer, and 
the district. Will he grow more wheat or barley 
than he did before? Or more turnips, or sheep, or 
cattle ? Whether he does or not is purely a question 
of profit andloss. If, by the aid of the motor lorry, 
he can get a satisfactory market for his wheat he will 
grow more of it. That is the legitimate contention 
of the promoters of the scheme. It appears, how- 
ever, that the railway company is not taking a leap 
wholly in the dark. It seems that there is already 
a large dairy business done round about Brandsby, 
and it is, of course, not easy to overrate the advan- 
tage which would be conferred by a rapid service 
for the carriage of milk cans to the railway. The 
whole experiment is full of interest and originality, 
and we wish those with whom it has originated 
complete success. No scheme of the kind has 
hitherto started under conditions so favourable. 
The motor van is now a fairly trustworthy machine. 
The North-Hastern Railway Company is a very 
powerful and wealthy body, and no hesitation will 
be manifested in spending all the money that can 
be needed to overcome difficulties. If the plan is 
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termed a capillary service linking up in quite a new 
way country districts with the railways, to the very 
great advantage of both. 


THE STEEL TRADE STRUGGLE. 


Tur severe contest which is proceeding for the 
possession and control of the iron and steel trade 
in the markets of the world is beginning to assume 
features of exceptional interest from various points 
of view at the present time. It is well known that 
in the matter of the production of iron and steel 
Great Britain was eclipsed by the United States 
several years ago, while Germany has also 
succeeded in outstripping British producers in 
the past two years and compelling them to recede 
to the third place from the quantitative stand- 
point. If Belgium is left out of consideration as 
being almost stationary, or as not likely to make 
very much progress in the future, it may be said 
that the large productive development which has 
taken place in the United States and Germany 
need not in itself cause any alarm in the United | 
Kingdom at the present moment. It is, however, 
in the indirect effects that may seem probable 
from the increasing output of these two rivals 
that danger is likely to arise to threaten the 
interests of British producers. These indirect 
effects relate solely to American and German com- 
petition in English home markets and in the 
neutral markets of the world. The enormous 
requirements of the inland market in the United 
States have until recently practically absorbed the 
home production of iron and steel; but the turn in 
the tide has compelled the American trusts or 
independent works to pay attention to the export 
trade for an outlet for the surplus production. In 
the fiscal year ended with June, 1903, the total exports 
from the United States amounted in round figures 
to 302,000 tons, whereas in the year which ter- | 
minated last June the quantity sent out of the| 
country totalled 675,000 tons. If the first seven 
months of the present year are taken into considera- 
tion—six months are already included in the total 
just given for the fiscal year—the figures are even 
more striking, the quantity being 607,000 tons, as 
against 176,000 tons in the corresponding period of 
1903. On the other hand, the exports from Ger- 
many, Which nearly approached the 3,500,000 tons 
of iron and steel exported from the United Kingdom 


lly a success in the sense that the motors willj the United States and Germany will continue to 
find {ull employment, a precedent will be established, }eompete in British home markets, and very likely 
‘dea developed, and we shall see what may be |'to a larger extent ; while the rivalry brought to bear 


by them in the neutral markets of the world will 

| become keener than it is at the present moment. 
Germany is our principal competitor, and under the 
|control of the steel syndicate the works in that 
|country are preparing to take a larger share in 
international trade. The adoption of specialisation 
and bulk production is their motto; and the surplus 
available over the. inland consumption will be dis- 
posed of abroad at any convenient prices. The 
sole aim of the steel syndicate is to find employ- 
ment for the works, and this is only possible by the 
adoption of dumping tactics, which may soon be 
applied to manufactured iron and steel products in 
addition to semi-finished material. The policy of 
the American works is very much the same, and 
the only hope for British works lies in the formation 
of self-contained units where they do not yet exist ; 
and the introduction of specialisation and production 
in bulk on an automatic system as far as possible. 
Every few months German combinations of one 
kind or another are announced. Coal mines, blast 
furnaces, steel works, and rolling mill and other 
plant are being amalgamated in order to effect 
economies in production. Self-contained units of 
this nature, combined with modern plant and the 
facilities already mentioned, are among the main 
causes of the success of German competition, 
assisted by a protected home market and trade 
syndicates. These are the lessons to be learned in 
Great Britain. 








WESTERN UNION RAILWAY OF 
AUSTRALIA. 


A PROPOSAL to connect the railway system of the State o 
Western Australia with that of the State of South Australia 
is now being considered. Should this be carried out the 
whole of the Australian railways will have direct communi- 
cation with each other. Two main reasons are given for the 
construction of this line. (1) It is a work which can alone 
make federation a reality for Western Australia ; make her, 
in fact, and not geographically only, an integral portion of 
the Commonwealth. And (2) it alone can provide for that 
essential freedom of trade, commerce, and _ intercourse 
between the States which federation undertook to secure. 
At present Western Australia, comprising ‘in area one third 
of the Australian continent, has no means of land communi- 
cation with the other States of the continent. A distance of 
over a thousand miles of country, traversed by neither railway 
nor coach road, separates the farthest eastward settlement in 
Western Australia from the nearest settlement over the South 
Australian border. The Western State has long felt the 
necessity of a quick and easy means of inter-communication 
with the other States; and it is hoped that the preliminary 
arrangements, always connected with the construction of a 








in 1903, have this year experienced a heavy loss to 
the extent of approximately 600,000 tons. In other | 
words, the United States has gained very largely, | 
whereas the Teutons have suffered an exceedingly 
serious set back, while the decline in the case of 
Great Britain is comparatively insignificant for the 
current year. 

The fact illustrated by the foregoing statements 
should be gratifying to the British iron and steel 
industry, quite apart from the imports of German 
and American iron and steel into this country. It 
is demonstrated that notwithstanding the enormous | 
production of the United States and Germany, and | 
despite the considerable growth of the export trade 
of the latter country and the advance made by the 
American exports, Great Britain still holds the 
premier position, as reflected by last year’s trading 
and the British exports down to the past month, in 
supplying the markets of the world with iron and 
stee! productions. It is true that the exports from 
the Fatherland in 1903 nearly reached the total 
quantity sent out of the United Kingdom ; but this 
merely shows that the demand and consumption 
have largely increased in different parts of the 
world. It being therefore admitted that the United 
Kingdom remains supreme as an exporter at the 
existing period, the question arises as to our future 
prospects. Last year we purchased over a million 
tons of iron and steel, and the imports continue, 
although not on such an extensive scale, especially 
from Germany. It would certainly be preferable to 
reduce our imports and utilise the home production 
to a far greater extent ; but it must be remembered | 
that a large quantity of the imported iron and steel | 
1s worked up into more highly finished manufac- 
tures for the export market. In this way British 
rolling mills are enabled to meet foreign competi- 
tion with manufactures produced from semi-finished 
material for which the German home works are 
compelled to pay almost one pound per ton extra, 
while the shipbuilders declare that they return their 
imports of foreign steel in the form of completed 
vessels sold to the country from which they obtained 
a portion of the materials used. 

It is not an easy matter to understand how under 
existing fiscal conditions it ‘would be possible to 
expect any permanent reduction in the imports of 
foreign iron and steel into the United Kingdom. 





On the contrary, it would seem probable that both 





new line, will be speedily completed, and that the permanent 
survey will be made as soon as possible. Owing to some 
slight misunderstanding which appears to have arisen in the 
South Australian Parliament, progress up to the present has 
been slow; but Acts of Parliament for the construction of 
the proposed railway and also the Enabling Act of Western 
Australia were added to the Statute Book last session. The 
Federal Government appointed a committee, consisting of all 
the engineers-in-chief of the Australian States, to consider 
the various engineering problems that arose in connection 
with the scheme. After visiting different portions of the 
proposed route, the final report was drawn up, and 
presented to the Government in July, 1903. The route 
vid Tarcoola, direct to the border, as shown on the 
map given herewith, was favoured; and a gauge of 
4ft. 84in. was recommended, both to admit of high speed and 
as giving the greatest comfort in long-distance travelling. 
There was, besides, the consideration that in the near future 
it would be the standard for all Australia. With reference 
to the permanent way, it was stated that a road admitting of 
high speeds, with 701b. rails, and with a ruling grade not 
severer than 1 in 80, would be advantageous. A branch line 
to Eucla from the point of meeting was recommended, so 
that materials required for the construction of the line could 
be conveyed from that seaport, and it was also suggested 
that the jetty should be improved. The estimated cost of 
construction is placed at £4,559,000, including £165,000 for 
the branch line of 55 miles to Eucla, at £3000 per mile, and 
also interest for one year at 34 per cent. on the capital outlay. 
The time occupied in construction is estimated at four years. 
In considering the probable receipts and expenditure, the 
annual revenue has been calculated at £205,860. The 
working expenses at the start have been estimated at 
£114,400, to which must be added £159,566, interest at the 
rate of 34 per cent. on the cost of construction, making a 
total yearly expenditure of £273,966, and thus resulting in 
an annual loss, for the first few years, of £68,106. The com- 
mittee consider that after ten years’ working the following 
results might be expected :— 








Revenue doubled .. £411,721 
Working expenses a we “ £210,000 
Interest at 34 per cent. or original capital, 
and on 15 per cent. additional expen- 
diture in improvements .. m £183,501 
£393,501 
Net annual profit.. oe e e- £18 219 


This estimate has been based upon the in-and-out passenger 
traffic at Fremantle during the year 1903, amounting to 
43,285 persons. The tonnage of goods on the rail- 
way from Fremantle to Southern Cross or beyond, for 
the year ending June 30th, 1902, was returned at 87,373, 
live stock having been similarly moved to the extent of 
9008 cattle, 52,273 sheep, 900 pigs, and 219 horses. An 
alternative route has been suggested by Mr. John Gwynneth, 
Assoc. M. Inst. C.E., who was secretary to the Conference of 
Engineers-in-chief. Mr. Gwynneth recommends construct- 
ing the line to the south of the Gawler range, passing over 
the plains within two miles of Fowler’s Bay, then skirting 
the coast to within three milesaf Eucla. Several advantages 


65 miles shorter, and could be constructed for £160,000 less 
than the estimate for the other. Also the cost of construct- 
ing a branch line from Eucla to the. main line would be very 
much less, as the distance of 55 miles would be reduced to 
three. In addition, there is an assured rainfall, and the climate 
is more favourable on the southern side of the coast range, 
and also the land is much more suitable for cultivating. A 
consideration of this route from a financial standpoint, as set 
out in Mr. Gwynneth’s memorandum, shows it to be greatly 
superior to the other. The following calculations are based 
on the assumption that the revenue will be the same as that 
estimated for the northern route. 








On opening the line— £ £ 
Revenue?3".. -. .. oo 205,860 
Working expenses .. .. .. . 105,390 
Interest at 34 per cent. on cost - 138,215 

——-_ 243,605 
Deficiency 37,745 
Ten years after opening— 
(| PP ae ee es a er ee 
Working expenses (probably £8000 less) .. 200,990 
Interest at 3} percent. .. .. .. «- ~. 138,295 
389,205 
Net profit over and above working expenses and 
interest “a 36 r ; 72,515 


Thus it will be seen that it is estimated that there would 
be a loss of only £37,745 per annum at the commencement ; 
and within ten years that there would be an annual profit of 
£72,515. The route should, moreover, yield a clear net profit 
after ten years’ working of £173,850, as against a loss of £249,435 
on the northern route. This alternative proposal was not 
dealt with by the Conference, because they were given to 
understand that no other route than the northern one would 
be accepted by the people of Eouth Australia. It was also 
understood by the committee that the South Australian 
Government objected to the line passing nearer than 55 miles 
to Eucla. It is difficult to understand why this should be so, 
unless they are afraid that Eucla might compete with Port 
Augusta. 

The character of the country through which a new railway 
is to be constructed is always a matter of great importance, 
consequently in 1901, Mr. Muir, of the State Government, 
was sent out to report on the character of the district on the 
two alternative routes. The following statement appears in 
his report :—‘‘ At present there are millions of acres of 
splendid pastoral land lying idle in this portion of the State.”’ 
The land is well timbered, has soil of good quality, and 
luxuriant growth of grass and herbage. The statements 
made by Mr. Muir are fully endorsed by another Government 
officer who was engaged in boring for water in this region. 
All the engineers seem to favour the more southerly route, 
as it would pass through a more fertile country. Along it 
the land bears more timber, the prevailing varieties being 
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mulga, South Australian sandalwood, and mallee; while 
cotton bush, blue bush, salt bush, tussock, and annual 
grasses—such as mitchell, wire, &c.—also flourish abun- 
dantly. The climate is perfect, the dryness of the atmos- 
phere preventing the heat from being disagreeable. The 
whole country abounds with game, both running and flying, 
which find abundant subsistence on the profusely growing 
vegetation. Already the Government have received applica- 
tions for no less than 3,923,000 acres of pastoral land, west 
of Eucla—shown by dotted lines on the map—but as the 
railway is in contemplation, all applications have been 
refused. The country on the South Australian side has not 
been properly examined yet, and hence little information is 
forthcoming, but from what is known it seems to be generally 
inferior to that on the western side. The only difficulty 
that will be encountered in the construction of the line is the 
water supply. In the Western Australian portion the 
necessary water can be obtained by boring or by pumping 
water from Kalgoorlie through pipes laid along the line. 
There is a considerable fall from Kalgoorlie to the border, 
which would facilitate the passage of the water by gravitation. 
Another method suggested is to erect covered tanks at suit- 
able intervals with artificial catchments for rainfall. The 
rainfall is regular throughout the district, averaging from 
Tin. upwards annually, and the downfall is of tropical 
volume, sufficient quickly to fill all receiving tanks. There 
should therefore, it is anticipated, be no difficulty in devising 
some means for obtaining the necessary quantity of water. 

It is unnecessary to state all the benefits that will be 
derived from this railway, but one of the chief effects will be 
to bring the people of the Western State into closer mutual 
relationship with the rest of . the Commonwealth. There 
would be a saving of two days in the conveyance of mails 
between East and West Australia. The journey between the 
goldfields and Adelaide,at present occupying five days, would 
be reduced to 36 hours. The market would be more uniform 
and reliable if served by a direct railway, instead of by the 
present roundabout sea route, with all the attendant trouble 
and expense of shipping and unshipping, and.the consequent 
risks of loss. Finally, as the preamble. to the Enabling Act 
states, the Commonwealth was formed for the purpose of 
securing closer union, and the advantages of freedom of 
trade, commerce, and reciprocal intercourse, as well as the 
mutual protection and defence in the event of hostile 
invasion. As regards the latter purpose, the proposed rail- 
way would enable troops to be conveyed rapidly and securely 
overland from the other parts to the threatened spot in the 
case of an attack from without on Western Australia. It 
would thus be invaluable from a strategic point of view. The 
information on which this article is based will be found in a 
pamphletentitled ‘‘ The Western Union Railway of Australia,”’ 
published by the authority of the Australian Government, 
and a white paper presented to the Parliament of Western 
Australia in July last. 








A compayy troubled with a too lenient storekeeper, who 
would sometimes give ont supplies without proper requisitions, put 
in his place a man totally deaf, so that written requisitions became 





would be gained by adopting this route. The line would be 


necessary. 
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THE HARDIE-THOMPSON WATER-TUBE 
BOILER. 

A WATER-TUBE boiler which is in various ways novel is 
being introduced by the Hardie-Thompson Company; 110, 
Cannon-street. We illustrate this boiler by the accompany- 
ng engravings. Fig. 1 shows a boiler in course of construc- 
tion; Fig. 2 shows the mode of securing circulation; and 
Fig. 3 shows the generation 
andescape of steam froma tube. 

The boiler is extremely 

simple in construction. It 
consists of a number of tubes 
with solid lower ends screwed 
with tapering ends into a 
longitudinal drum.  Circula- 
tion is secured in a_ very 
original way. Each tube is 
fitted with a diaphragm, as 
illustrated by Fig.-3, which is 
less in width than the dia- 
meter of the tube, and which 
is easily placed in or with- 
drawn from position, either 
before the tube is screwed 
into the drum or after being 
screwed in, from. the inside of 
the drum. If this diaphragm 
were perfectly straight there 
would be a space between its 
edge and the side of the tube 
throughout its entire length. 
Instead of being straight, 
however, the diaphragm is 
bent in a sinuous form as 
shown, and owing to this 
sinuosity the diaphragm— 
although less in width than 
the diameter of the tube— 
nevertheless touches the sides 
of the tube alternately above 
and below the centre line at 
points where the width of 
the diaphragm is equal to 
the chord of the are at that 
poiut. Except at these points 
there is a space between the 
edges of the diaphragm and 
the sides of the tube, which 
reaches its maximum width 
at the centre line. At these 
spaces the steam and water 
escape to the top side of 
the diaphragm as quickly as 
steam forms, thus setting up 
immediate and rapid circula- 
tion. 

The tubes being fixed out of 
the vertical line, one side— 
the lower—is much ‘more ex- 
posed tothe heat of the furnace : 
gases than the other, and this lower side of the tube being 
consequently hotter, the water on this side of the diaphragm 
is the first to become heated and to form steam. The steam 
so formed at once escapes to the other side of the diaphragm, 


and finding there an unobstructed passage, flows along the 
upper even surface of the tube into the boiler. 

We are informed that this boiler has been very severely 
tried in several tugboats working in British Columbia, for 
many months with perfect success. Obviously there are 


Fig. 3 


several excellent features about this boiler, It is easy of 
transport, not costly to manufacture, not likely to suffer 


NEW YORK BRIDGES. 


For some few years past the attention of the authorities of 
the city of New York has been seriously and earnestly 
directed towards the best means to be adopted for improving 
its communication with Brooklyn, situated upon the opposite 
bank of the East River. It should be stated that the North, 


Fig 1—HARDIE-THOMPSON BOILER 


East, and Harlem rivers are literally estuaries or tidal arms 
of the sea, forming Long Island Strait and the embouchure 
ofthe river Hudson. It may therefore be confidently anti- 
cipated that within a few years the present East River or 
Brooklyn Bridge will be replaced by another, better adapted 
to the requirements and conditions of modern traftic, which 
the older design can no longer fulfil adequately. The whole 
subject and its environments are of considerable professional 


| as well as of general interest, and will well bear a more 
| extended consideration, which statement the mention of cne 


fact will, we think, sufficiently establish. Until the erection 
of our own unrivalled Forth Bridge, the Brooklyn, or as it 
will be soon termed, the old Brooklyn Bridge, held the 
record for the longest span of any bridge in the world, to 
whatever type it might happen to belong. . The con- 
struction of the former, extending from 1882 to 1890, has 
unmistakeably and incontestably demonstrated two most 
important truths in connestion with the building of bridges 
of very large spans. It has proved not merely the practic- 
ability, but, in addition, the complete adequacy of the canti- 
lever principle, with a series of self-rigid spans, to the 
building of bridges upon a scale of magnitude hitherto 
unattempted. It has also established that the principle is 
thoroughly well adapted to the exigencies of the fastest 
modern railway service, a task which no suspension structure 
—to which class the Brooklyn Bridge pertains—has ever yet 
accomplished. 

In order to comprehend the necessity that has arisen for 
additional routes of communication between the banks of the 
East River, a brief review may be taken of those already in 
existence, They comprise tunnels as well as bridges. Up to 
very recent times, the city of New York, or more correctly, 
the district of Manhattan constituting the central part of 
the whole town, was connected with Brooklyn and its neigh- 


| bourhood by only three fixed and permanent routes. Two of 


these are tunnels, one serving the Rapid Transit, and the other 


' the Pennsylvanian Railway Company. The great Brooklyn 


Suspension Bridge supplies the third link. At its narrowest 
part the East River has a width of 1640ft. In the year 1865, 
when the projected crossing was first seriously contemplated, 
the building of a bridge of a span so gigantic as 1600ft. 


| appeared almost chimerical. The difficulties and dangers of 


the site itself were many, and very possibly, as in similar 
instances, somewhat exaggerated. However that may be, it 
was well known that in that part of the Atlantic coast the 


| tides possess a very active and extended range, and that the 


velocity of the currents in the Hudson River is frequently very 
considerable. It was also necessary to carry the foundations 
toa great depth, and to raise the floor of the bridge to 
the level of 130ft. above high-water mark, in order to provide 
for the safety of the vessels navigating the channel. It was 
not until nearly three years afterwards that the erection of 
the structure was commenced, and the building operations 
were not completed in less than another fourteen years. 

A fourth route of communication over the East River was 
established in December last by the opening of the Williams- 
burg Bridge, of which a description has already appeared in 
our columns.* This structure belongs to the suspension 
system, and has a central span of the same dimensions as the 
Brooklyn Bridge. Another bridge is in course of construc- 
tion, under the title of the Blackwell Island Bridge, possessing 
considerable dimensions, and very large traffic accommodation. 


froin unequal expansion, and very easily repaired. Its very | It is of the cantilever type, and in that respect differs from 


large grate adapts it well for burning wood or inferior fuel of 
any kind, such as town refuse, 


* “ The East River Bridge,” Taz Enctngrr, January 22nd, 1904. 


its neighbours spanning the same stream.* The Manhattan 
Bridge is still in the projected stage, although the buildin 
of it has been resolved upon, and will, no doubt, follow the 
completion of the Blackwell Island structure. It wij] be 
situated about half-a-mile above the site of the latter. The 
design shows a central span of 1466ft. The cross section 
includes in the middle a roadway 36ft. in width, a pair of 
tramway tracks on each side of it, flanked by footpaths 12ft 
wide carried on brackets. Above the tramway tracks are 
placed a similar number of those, upon which the eleyateq 
railways run. The Manhattan Bridge belongs to the suspen- 
sion type, but several important modifications have been intro. 
duced, to which reference should be made. Chain or eye }ap 
cables are suggested for the more usual wires, and are not 
supported upon saddles resting upon rollers over the piers jn 
order to provide for the per saltum effect of heavy moving loads 
and of changes of temperature. The chains, on the coutrary 
are firmly fixed to the top of the piers, which themselye; 
bear upon articulations so arranged as to admit of a small 
rocking movement. Shoes, or rather sockets, into which the 
pivots fit, distribute the weight over the bed-plates, forming 
part of the masonry. The stiffening girders are also pro. 
vided with hinges. It appears that this design for the Man 
hattan Bridge has been referred back by the Bridge Coinmis 
sioners of New York for further consideration and report. Mr, 
G. E, Best, Commissioner of Bridges, has decided in tavour of 
a wire cable bridge. The relative economy of chain vers.s wire 
cables demands more inquiry, and the great though too fre. 
quently neglected question of westhetical claims deserves atten 
tion. Of the four bridges which we have briefly noticed, one 
may be regarded as no longer fit for its work, another is built, 
a third is being Luilt, and a fourth is to be built. Notwith. 
standing the inadequacy of the first, 120 million passengers 
traverse it annually. 

It is not owing to any structural defects or premature 
decadence that the Brooklyn Bridge has been ruled hors de 
combat. This structure was one of the first in which wrought 
iron was methodically and systematically replaced by steel, 
It was designed by John A. Reebling, the engineer for the 
Niagara and Cincinnati bridges, and erected twenty-three 
years ago. Its incapacity as a means of transport, in spite 
of the improvements engrafted on the original plan, became 
more and more in evidence. It was, nevertheless, not the 
fault of the bridge that there were no other means of cross 
communication but itself for five miles up the river, except 
the cargo and ferry boats plying backwards and forwards, 
A more reasonable allegation is to the effect that it 
was built at a time when but comparatively little pro- 
gress had been made in metallurgy and in modern 
metallic construction, and that now it was consequently 
deficient in strength and rigidity. In other words, the 
design itself, which consists of two parallel structures, and 
the methods adopted at that time for the construction 
of a bridge of a span so excessive, were not of such a 
nature as allowed sufficient margin for the additions 
and alterations which could alone enable it successfully to 
contend with an intensified condition of traffic, for which it 
was never originally intended. All modifications and re- 
modellings subsequently introduced have fully ensured its 
safety without increasing its capacity. 

The opening of the Williamsburg Bridge marks the first 





stage in the execution of a great scheme for uniting all the 
routes of transport and transit communication in New York 
and its suburbs, a locality known as Greater New York. It 
is part of this project to centralise and harmonise the interests 

-occasionally conflicting—of the different municipalities, 
local authorities, and railway and other companies concerned 
and included in the union. In this manner it will be possible 
to organise and combine a completely new system of bridges, 
river tunnels, roads, and thoroughfares. By their means, 
through communication will be established between neigh 
bouring districts, detached environs, and all the great 
arteries of traffic permeating the external country at large. 








TRAMWAY CoNnsTRUCTION tN) BrrMiNcHAM.—The construction 
of the permanent way for the Birmingham Corporation tramways 
has been carried out very quickly. It was an essential con- 
dition of the contract that the system should be completed in a 
short space of time, and having regard to the fact that the line 
traverses the centre of the city, where the traffic is unusually 
heavy, it was highly important that interference to the streets 
should be reduced toa minimum. The contractors, Messrs. Dick, 
Kerr and Co., in addition to completing the work quickly, had to 
preserve a portion of the road intact, not only for ordinary 
vehicular traffic, but also a complete tramway line over which the 
steam cars could continue a service. Some idea of the denseness 
of the tramway traffic alone may be gauged from the fact that on 
occasions no fewer than 1000 cars per day have been known to 
pass a given spot. Weare informed that 9820 lineal yards single 
track, and eleven junctions with 20,000 square yards of new paving 
outside the tramways, were completed in twelve weeks, In order 
to secure this rate of progress over 2300 yards of track had to be 
constructed within the week for several weeks. This performance 
is claimed to be unparalleled in tramway construction, having 
regard to the exceptional difficulties met with in maintaining and 
executing the work in crowded thoroughfares, 


LEEDS ASSOCIATION OF ENGINEERS.—The winter session of the 
Leeds Association of Engineers was opened on the 29th ult., when 
the president—Mr. G. Rk, Goldsack—gave an address. The 
membership, he said, had not increased during the year in the 
same proportion as in some previous years. Some capital papers 
were on the syllabus, and he hoped members would do their best 
to make the discussions interesting. Since the year 100 a revo- 
lution had taken place in our engineering works, owing to the 
introduction of special tool steel for high-speed cutting, and in 
most works new and stronger machines had been putin. A great 
number of experiments had been carried out, but he questioned 
whether the full benefits anticipated had been realised. Did it 
not happen that with high-cutting speeds the depth of cut and 
feed had to be reduced! The true test of both machine and to 
was the weight of material removed in a given time. He doubted 
whether this was increased in all cases. In his visits to engineer- 
ing works he found a large amount of work yet done in the 
style. Automatic tools had certainly made rapid progress, 
excellent results were obtained. Mr. J. (. Moorhouse said that 
nothing was more noteworthy than the large increase in the 
number of grinding machines during the last twenty years—al 
increase of 95 per cent. The standard of work had been raised, 
slowly, surely, and imperceptibly, and this was due mainly 
to the introduction of better class steels and grinding. Mr. 7. 
Craister was of opinion that with textile machinery great benefit 
had resulted from the use of high-speed steels, particularly of 
square section, The president announced that Sir James Kitson, 
one of their honorary members, would preside at the next annual 
dinner, 
* “ Gantilever Bridge over the East River,” Tae ENGINEER, 
March 4th, 1994, 
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DOCKYARD NOTES. 


ap French have gone back to six funnels, and the Renan 
ioe Freee - both to be given this number. Fight- 
ane the Far East has indicated that the funnel is a weak 
Ne nd the more there are the less the inconvenience from 
ape, Meruction of one. Onthe other hand, the more space 
es - the more likely are they to be hit. It is, there- 


they occupy a : 
= somewhat of a choice of evils. 
, 








st full-power eight hours’ sea trial the Cressy 
rage of 21°7 knots, which is three-quarters of a 
designed speed, and a knot over what she 
tractor’s trials, After the eight hours’ run 
he did an hour at extra full power, and realised the splendid 
pon of 22°5 knots. The engines and boilers were con- 
structed by the Fairfield Company. 
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made an ave 
knot over the 
made in the con 





Tye Hei Yen, recently sunk by a mine in Pigeon Bay, 
Arthur, was the famous old Chinese battleship 
Ping Yuen. She was originally designed to be a copy of the 
King Yuen, sunk at Yalu, but when the material imported 
for her came to be put together it was found that *‘ pickings 
had reduced the quantity. | ndeterred by this, the director 
of Foochow Arsenal built out of what was left the battleship 
“Ping Yuen,’ which is Chinese for ‘‘ Pacifying the enemy 
from a long way off.’’ She did this at Wei-hai-wei by sur- 
rendering ; and the Japanese converted her into a gunnery 
training ship. Now she has been sent to the bottom by one 
of Admiral Wiren’s mines, 


near Port 





LETTERS TO THE EDITOR. 


‘e do not hold ourselves responsible for the opinions «/ our 
aud correspondents.) 





AIR-COOLED MOTORS. 


ittention has been called to an article in your issue of 
Septemver 30th, on the “* Progress of the Air-cooled Motor,” by 
( aptain U. C. Longridge which seems to call for some comment. 

At the very commencement of this article I find a statement 
which is strangely misleading. : , } 

Captain Longridge states ; ‘‘ Whereas in Europe water circulation 
is universal for high-powered motors, in America the problem of 
ir evoling such engines has been persistently studied. The claim 
for air cooling as an American speciality is clearly advanced by the 
leading American journals and writers.” He then proceeds to 
juote a few paragraphs from the Iors-less Age, from which it 
ippears the said claim is made, in customary American style with- 
out giving a single solid fact either as to what is being done in 
America—or what is more to the point, what has been done here— 
or, for purposes of comparison, without stating what has been done 
abroad. 

Now, what are the facts on the air-cooling question’ Up to the 
year 1895 air cooling had not been applied to motors of any size, 
and in small motors to which it had been applied the arrangements 
comprised merely the provision of external gills on the cylinder 
walls by which the area presented to the atmosphere was made as 
large as possible ; the larger motors were then entirely water-cooled, 
that is to say, water-cooled in every sense, it being necessary in 
most cars to renew the water whenever it had become too hot or 
had actually boiled away, the provision of cooling surface being 
entirely inadequate, and the construction of light-weight coolers or 
radiators being an unknown art. The incentive to direct air 
cooling at that date was on this account much greater than to-day, 
ind accordingly I went to some pains to get over the difficulties of 
the problem, and in October, 1896, had my tirst car running driven 
by a single Sin, by Sin. cylinder air-cooled motor, which so far as 
cooling is concerned was a success, The method employed con- 
stituted at that time an entire departure, inasmuch as the gills 
were copper castings shrunk and soldered on to a tubular mild 
steel cylinder, and a forced draught of air was obtained by means 
of a centrifugal fan in which the vanes were formed on the rim of 
a fly-wheel of large diameter and high rim velocity. The whole of 
these arrangements are fully described in patent No. 18,908 of 
1895, in which the following passage occurs, which | am sure will 
interest Captain Longridge : -“‘I preferably construct the motor 
cylinder A of steel tube, and force or shrink thereon a number of 
rings B of copper or other good conductor of heat, leaving sufficient 
space for the circulation of air between them.” The cooling 
surface employed on this engine amounted to approximately six 
square feet, and the construction above described was only adopted 
after a considerable amount of calculation and experiment ; it 
proved itself in every way satisfactory. 

During the years 1897, 1898, and 1899 I constructed three further 
cars fitted with two-cylinder engines, cylinders 5in. diameter by 
diin, stroke, giving about 10 or 11 horse-power at normal speed, 
one of which was awarded a gold medal at the Richmond A.(. Show. 
Inthese but slight departure was made in the cooling arrangements, 
but shrunk on aluminium cooling rings were tried, also rings 
pressed from copper, the latter, with about 20 square feet total 
area, being the more successful; the forced draught was retained. 

From the year 1901, when the Lanchester car was first put on 
the market, 2 somewhat questionable improvement was intro- 
duced in the employment of suction fans in place of the delivery 
fan previously employed, but a real improvement was effected by 
the employment of windscoops, by which the fans are assisted, the 
draught increasing automatically when the car is under weigh. In 
the 1901 car I returned to the more usual practice of employing 
cast iron cylinders, owing to the want of durability of mild stee’— 
this, though apparently new to Capt. Longridge, is pretty well 
known by most makers, I also cast the gills in one piece with the 
cylinder, instead of using copper as previously, owing to the fact 
that the soldered-on gills, in spite of the work being done care- 
fully, would gradually lose thermal contact, and result in the 
running of the engine becoming unsatisfactory. Of course, it was 
a simple matter after a few thousand miles to solder them on 
again, and the difficulty did not trouble me much on the cars in 
‘juestion, as they never passed into the hands of the public; but it 
suggested that it would be inadvisable to perpetuate such an 
arrangement unless in the case of vehicles that could be kept under 
observation, The cylinder dimensions of these cars nominally 
10 horse-power—is 5jin. by 5fin., two cylinders being employed. 
Of these cars, and of an improved design—16 horse-power nominal 

& very great number have since been made and sold, the actual 
horse-power for the year ending 1903 alone totalling over 2000 at 
a date when, if I am correctly informed, the subject was only just 
beginning to attract serious attention in the U.S.A. 

Now, on what do the claims of America on this subject rest 
I am myself unable to find out. On actual priority of date! 
Certainly not. On priority in adopting some particular feature 

essential to success’ I can find nothing—forced draught by suction 
and by pressure, gills of copper and of other high conductivity 
materia), “spines “of copper, and of steel Jike ‘‘ quills upon the 
fretful porcupine ;”” these are English—quite English : they were all 
used by me In various forms “‘Jast century,” and the Lanchester 
— Compauy are employing the survival of the fittest to-day. 
here, then, are we tolook for the work of ‘‘ Brother Jonathan / 

Perhaps Captain Longridge thinks it is in the direction of size, but 
again, what are the facts! ‘The cylinders successfully employed 
on the Lanchester car range up to 5fin, diameter by 5jin. 
stroke, :+d where is the difference in cooling two cylinders 


gin, -My 





of that size, as on a 16 (nominal) horse-power Lanchester and the four 
similar cylinders that would be necessary to give the much vaunted 
40 horse-power? Beyond this no essential alteration is required, J 
either in theory or practice, to make the method I employ applica- 
ble to cylinders of 12in, or even greater diameter. In many caser 
America has assumed the credit of British inventions and improve- 
ments, and acquired a generally accepted title by becoming 
paramount commercially, but I have yet to see evidence that one 
tithe the trade has been done in the whole of America in high- 
powered air-cooled motors that has been done by one company 
alone in England, 

taving disposed of Captain Longridge’s main contention, I should 
like, as a man of slight experience on the subject, to say a few 
words on what he terms “ the present disabilities of the air-cooled 
high-powered motor.” Firstly, I must traverse his statement that 
‘no such engine can, without loss of power if not actual seizing of 
the piston, stand the test of continuous running on the low gear.” 
This might be the case where engines rely entirely on natural 
draught for their air circulation, but not so with a fan-cooled 
engine, and the fan is, commercially speaking, a necessary adjunct 
in the high-powered air-cooled car. Secondly, he states that ‘‘ At 
normal speed the limited time contact of the incoming charge with 
the hot cylinder does not sensibly affect the charge density.” Here 
Captain Longridge is again in error, the charge density diminishes 
very sensibly with an increase of cylinder temperature, so as to cause 
a diminution in the power of the motor, and this long before the 
temperature has risen to an extent that otherwise interferes with its 
norm performance. For all intents and purposes the charge may be 
taken as assuming a temperature approaching that of the cylinder 
walls ; obviously there is a difference, but it is small. Captain Long- 
ridge forgets that although the time of charging at normal speed is 
short, the stirring up energy of the incoming charge is as the 
square of the velocity, and this, by bringing the charge into more 
intimate contact with the cylinder walls, fully equalises matters. 
Theory aside, the fact I state can be established experimentally. 

When Captain Longridge says that the high-cylinder tempera- 
ture conduces to the better vaporisation of the fuel, I think that 
he is under a misapprehension as to where the vaporisation should 
take place; it should, in a decently-designed petrol explosion 
engine, certainly be complete before the charge enters the 
cylinder, There are many other points ought to be challenged in 
this article, but I fear that to do justice to a somewhat outraged 
subject I should be taking t20 much of your valuable space. 

F, W. LANCHESTER. 
53, Hagley-road, Birmingham, October 10th. 





PLATZ WEB GIRDERS. 

Sin, -With reference to your article of the 9th ult. and to the 
subsequent correspondence on this subject, I shall be pleased if 
you will insert the following, if, in your opinion, it will prove 
useful. 

Probably many more methods of looking at and dealing with the 
webs of plate girders are in use amongst thoughtful and responsible 
engineers than have seen the light of publication. The Cooper 
formula has obtained a certain vogue, which is, however, much 
more apparent than real; its requirements are disregarded by 
many leading engineers, whilst others keep the letter rather than 
the spirit of the law by the very questionable method of taking a 
low “ factor of safety,” as it is called. 

Without questioning the wisdom of our predecessors or denying 
all value to the Cooper formula, one is obliged to say that it is 
unscientific as well as impractical, and, instead of being based on 
correct theory, is purely and wholly empirical. 

It has two faults 

(1) It ignores direct stresses in the webs. 

(2) It is based, or is said to be, on the assumption that shear 
alone can produce buckling. 

With regard to the first shortcoming, the modern plate girder 
is designed for practically constant flange stresses from end to 
end. The web is, in conseyuence, from end to end, subject to 
horizontal stresses varying from zero at the neutral axis to about 
six tons per syuare inch at the main angles. These stresses are, 
further, nearly independent of web thickness, and extra material 
put in to resist shearing forces does not materially reduce the unit 
direct stresses in the web. 

If excessive direct compressive stress is prejudicial in a thin 
plate, either alone or in conjunction with shear stress, it ought not 
to be ignored. 

Turning to the second objection to the formula, the notion 
that shear stress alone can produce buckling or instability is an 
unjustifiable deduction from the analysis of a shearing stress. It 
is true that shear stress can be analysed into equal tensile and com- 
pressive stresses, each equal to the shear stress, and each acting at 
45 deg. to the section subject to shear ; but much more than this is 
necessary if buckling is to take place, and, in fact, mathematicians 
show us that a plate, subject to forces similar to the shearing 
forces acting on the panel of a plate girder, does not become 
unstable, and will not buckle under forces below the elastic limit, 
provided the edges of the plate are kept in one plane. 

The reasons why a long strut will, whilst a plain thin plate, 
subject to shearing forces alone, will not buckle under stresses 
below the elastic limit might be stated physically, as well as 
mathematically, were it necessary to do so. 

No one denies the possibility of a web’s buckling. Such may 
result from insufficient lateral stiffness in the top boom, in which 
case the shearing forces may not be acting on a plate having its 
edges in one plane. Buckling may conceivably result from direct 
stresses alone, or from the combined effect of direct stresses and 
shear stress. 

It is not easy to study this combined stress effect, but one 
aspect, at least, of the combined strain effect of these two distinct 
stresses may be studied with advantage. 

It is easily seen that where the direct strain is equal to the shear 
strain the material is either not lengthened or not shortened in any 
direction parallel to its plane, and from this it follows that we may 
divide the web of a plate girder into three areas: 

(a) Where the material is compressed in all directions parallel to 
the web. 

(6) Where the material is compressed in one direction and 
extended in another direction. 

(ec) Where the material is extended in all directions parallel 
to the web. 

These are respectively near the top boom, abov; and below the 
neutral axis, and near the bottom boom. 

lf fc, fr and p are direct compressive, direct tensile and shearing 
stress respectively, 

N = modulus of rigidity, 
E = Young’s modulus, 
Then for the three areas we require respectively — 
E a a a E 
? N Ja Pp N Je or J; and p N " 

Diagrams prepared in this way show more things than can be 
pointed out here. They show at once one important connection 
between strength of flange and web, for, comparing a modern 
girder with graduated flanges, with girders like those of the 
Chepstow land spans, of nearly uniform flange section, it is seen 
that the area wholly <oripressed is much greater—and especially 
so towards the ends--in the modern web, and clearly shows the 
reasonableness of inserting more stiffmess near the ends of the 
modern girder. It also makes it highly probable that, if stiffeners 
are not needed near the middle of the Chepstow bridge, they are 
not necessary near the ends, ; 

From considerations like the foregoing, and careful cxamination 
of the work of many good engineers, [ am of opinion that no 
formula, based on considerations of shearing force alone, can be 
reliable ; and, further, that to base a formula on a non-existent 
attribute of shear stress isnonsense. Such formule must be wrong, 





no matter how one ‘‘ cooks ” the factor of safety ; for, if the results 


are thereby made reasonable for the ends, they are made absurd 
for the middle of the girder. As was pointed out above, girders 
are not really designed in accordance with either the Cooper or 
any buckling-due-to-shear formula, and we may as well frankly 
dispense with such. In my opinion the points to be watched in 
settling web thicknesses are the following :— 

(1) The shear stress not to exceed a certain maximum, say, for 
example, 4 tons per square inch. 

(2) The web to be strong enough to allow the upward end shear 
to be transmitted to the main angles in a length not much greater 
than the depth of the girder, without introducing undue bearing 
pressures, 

(3) Stiffeners to be placed where all concentrated loads come, 
and when the depth of girder exceeds a certain number of times 
the web thickness, stiffeners to be introduced, the number depend- 
ing on this ratio ; in other words, the deeper the girder the more 
frejuent the stiffeners for the same web thickness. 

8. STANSFIELD, B.Sc., A.M. Inst. C.E. 

Manchester, October 11th. 


Srrk,—-An element of confusion is introduced into the discussion 
by a lack of definition of the word “buckling.” When a web 
buckles, does it do so horizontally or vertically! If the former, 
then the flanges must buckle. If the buckling is horizontal, then 
the whole depth of the girder undergoes reduction. But how is 
such buckling possible while the load is on the lower flange’ If 
the buckling takes places on vertical lines, it is clear that it can be 
stopped by making the flanges horizontally stiff. : a > 

Chepstow, October 12th. 





MANUFACTURERS REPRESENTATIVES. 

Sik, As one who has read with considerable interest the articles 
which from time to time have appéared in your paper, dealing 
with the commercial side of engineering, J would like to point out 
to manufacturers the fallacy of putting the agency for their goods 
in the hands of firms who have no practical experience in the 
application of the plant which they endeavour to sell, or of allow- 
ing these agents to employ unqualified men to put the merits of 
such articles before prospective buyers, and I will endeavour to 
make clear. by three recent examples, the injury they are doing 
themselves by adepting such a course. 

A few days since I had reason to call upon the agents of a firm, 
whose goods have a world-wide reputation, to know what stock 
sizes could be obtained in this Colony. The agent at once com- 
menced to wind off a statement as to the merits of this particular 
article. I stopped him, pointing out that I had considerable 
experience in its use, and that I was a prospective buyer on its 
merits, other things being equal. 

To my astonishment, he informed me that he had great difficulty 
in inducing people to use this material. He stated that they did 
notunderstand its merits; and though he was prepared to cut 
prices so that his commission was a vanishing quantity, he could 
not succeed in getting it adopted to the extent that his firm at 
home expected. 

Asking him if he had any practical experience of its use, he 
stated that his business was to sell the material, not to use it, but 
that every one who had used it was highly satisfied with the 
result. 

The representative of another firm, this time American, cailed 
on me, with a view to obtaining the introduction of one-of the 
many forms of iron piling. I asked him to leave me particulars of 
weight, standard sizes, length, scantling, data as to the weight of 
monkey recommended under stated conditions, whether the piles 
were bevelled in the shoe for sheeting, whether there was any 
special provision made, by strengthening the ends of the piles, for 
driving in ground containing boulders, &c., to which he replied 
that he would send to America for the informativn, if he had not 
got it in his office. Needless to say, I must wait for nine weeks for 
a reply, and probably before then someone else with the informa- 
tion at his tinger ends may come along, and I shall naturally con- 
sider his design in preference to the first-mentioned. 

Another agent called to bring to my notice a machine for water 
boring suitable for holes %in. and 12in. diameter, and various other 
specialities—his firm have one of the highest reputations for good 
work and good design. I asked him sundry questions as to porta- 
bility, &c., which is an essential factor in this country where bores 
do not generally exceed 200ft. deep, and are at wide distances 
apart, and when the bulk of the bores put down are 6in. diamater- 
He proceeded to enlarge upon his firm’s reputation, but was dis- 
creetly silent on the points about which I desired information. 

Proceeding to another branch of their manufactures—motor- 
driven centrifugal pumps—he pointed out the small space they 
occupied, but any data as to comparative cost, either in capital 
outlay or in working expenses compared with steam-driven plants, 
per 1,000,000 gallons raised, was not forthcoming. 

In a country like this, where it is difficult to obtain data at short 
notice, it is of all things necessary that representatives should be 
practical men with a fund of information as to their specialities at 
their finger ends, or they will never succeed in capturing the trade 
which every Englishman wishes to see go into the hands of our 
home manufacturers. 

I would point out that here, where the cost of living is high, and 
especially the cost of travelling, either by train or Cape cart, the 
expenses of the practical man will be the same as those of the 
unpractical, and I venture to think that expenses must often 
amount to a larger item than salaries. 

I trust that these few lines may result in our hearing something 
as to the reasons which prompt manufacturers in the selection of 
foreign representatives. 

I enclose my card, and subscribe myself 

Capetown, September 17th, 


CONTRACTOR, 





AIR PUMPS. 


S1r,—The results given in regard to his air pump by Mr. Sykes 
Benn, in your issue of 7th, are interesting, but would be more so if 
he would kindly give the diameter and stroke of the pump, with, 
if possible, the actual horse-power absorbed in working it. 

In a recent case that came under my notice, the actual horse- 
power asked for by six different makers, for driving their inde- 
pendent condensing plant under exactly similar conditions and 
quantities, were 9, 12, 15, 21, 37, and 40, the two smaller power 
being in connection with wet and dry pumps. 

Pumps of the class so described by Mr. Sykes Benn usually 
absorb a rather large amount of power, ¢.¢., their efficiency is small 
for the duty to be done, particularly when used for jet con- 
densing. J. E. WEYMAN. 

Edinburgh, October Sth. 

Si,--I am obliged by the data which Mr, Sykes Benn has 
furnished concerning the performance of his special type of «ir 
pump, as illustrated in your issue of September 9th last. : 

The vacuum is certainly good, but then the pump is very light; 
loaded. The capacity of the pump is as: much as 360 times the 
condensed water passing through it, wheres an ordinary air ; ump 
in connection with a jet condenser would have a capacity of about 
120 times only. It is not at ail unusual to obtain a very excellent 
vacuum from a pump of the ordinary design when working at 
light load. “AJOL Bs 

Birmingham, October 11th. 








Tr is officially announced, Reuter's St. Petersburg 
correspondent says, that the Orenburg-Tashkend Railway has 
been so far completed that workmen’s trains can start running on 
it. The opening of the whole line is expected to take place in the 
middle of next year. 
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TRANS-PYRENEEAN RAILWAYS 


THE mountain chain, separating France from the Iberian 
peninsula, is 270 miles in length, and is crossed by a 
hundred passes. Some thirty of these are nothing better 
than mere mule paths, and the roads, if they may be pro- 
perly so called, practicable for vehicular traffic, do not 
exceed 8 per cent. in number. In Great Britain and 
Ireland every mile of railway serves 1889 inhabitants and 
5°53 square miles of territory. The corresponding figures 
for Spain are 2138 and 23°11. At the present time there 
are but two lines of railway crossing the Pyrenees, which 
keep Spain in communication with France, and by her 
means with the rest of Europe. The first of these 
connects the French towns Bordeaux and Bayonne with 
the Spanish capital, vid Saint Sebastian, Valladolid, and 
Medina.. This is the northern route. The other or 
southern line links up Narbonne, on the Gulf of Lyons, 
through Port Vendres and Geroux with Barcelona, the 
principal trading and commercial city in Spain. The lack 
of more frequent and more direct communication between 
the two neighbouring States has long been felt upon both 
sides of the mountain frontier. According to the latest 
advices, the minister in France for foreign affairs and 
the Spanish ambassador at Paris have signed, on behalf 
of their own countries, a joint convention for the con- 
struction of three new trans-Pyreneean railways. Starting 
from the French side, the first line joins up Ax-les- 
Thermes and Rippoll, the second Oloron and Quera, and 
the third Saint-Gerons and Lerida. The contract 
between the two Governments stipulates that the three 
routes are to be constructed and opened for traffic within 
a period of ten years. It is very possible that this 
prescribed period may be shortened, as the Spanish 
authorities consider the time too long. It should be 
mentioned that the railway from Ax to Rippoll will 
notably decrease the distance between Toulouse and 
Barcelona. It isa much more direct route, and passengers 
will be spared the long and tedious detour through 
Narbonne, Perpignan and Gérone. The line from Oloron 
—a town in the department of the Basses Pyrénées—to 
Quera possesses especial importance with respect to 
iaternational traffic. It will establish direct communica- 
tion with Saragosa and Bordeaux, and very materially 
diminish the journey from Paris to Madrid. The third 
railway has for its objects the establishment of a direct 
communication between the two towns and the introduc- 
tion of a new route in the western portion of the frontier, 
so as to fill up the great gap that would otherwise exist 
in that region between the future and the present lines. 
The agreement between the two Governments will be 
submitted for ratification to the Parliaments of the two 
nations at their next session. It is not too much to 
expect that, while these new railways will open up upon 
a greater scale than yet attempted the central parts of 
Spain, they will offer many inducements to the southern 
provinces to turn to account the large water power 
abundantly spread over that portion of the Spanish 
dominions. 








THE MASTER CUTLER’S GUESTS AT A 
SHEFFIELD WORKS. 

THE principal guests of the Master Cutler, Mr. George 

Hall, visited several of the representative Sheffield works 











Fig. 1—HECLON 9:2in. SHELL 

the day following the feast, in accordance with a well-esta 
blished custom. The visitors included the Right Hoa. H.O. 
Arnold-Forster, Major-General Sir Leslie Rundle, K.C.B., 
K.C.M.G., D.S.O., Admiral Field, C.B.; D.L., Sir Clements 
R. Markham, K.C.B., F.R.S., Captain Scott, R.N., M.V.O., 


several masters of London Companies, and mayors of neigh- 
bouring Corporations, &c. The first works to be inspected 
were those of the Master Cutler, G. and J. Hall, Hereford- 
street, where were witnessed the processes of steel manufac- 
ture, and the production of engineers’ tools. From Hereford- 
street the visitors went on to the electro works of Messrs. 
Walker and Hall, Howard-street, where the silver, electro- 
plate, and cutlery trades are carried on in very large premises, 
and on a scale of great magnitude. 

After luncheon at the Cutlers’ Hall, the party proceeded 
by special train to the East Hecla works of the Hadfield’s 
Steel Foundry Company, Limited. Mr. R. A. Hadfield, 
chairman and managing director, received the visitors, there 
being with him Mr. B. Freeborough and Mr, A. M. Jack, 
directors ; Mr. W. H. Dixon, secretary; Mr. W. Burland, 
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axles for the cars. The side frames are made of bes 
toughened cast steel, and the wheels consist of a ‘ 
steel centre on which is secured a tire of special steel = 
secured by Hadfield’s ‘‘ lock-fast ’’ method, thus dispen and 
with set screws, and thereby reducing the cost of renewale 
The special grade of steel from which the tires are ka 
has given in Sheffield—where, owing to numerous grades ts 
the working conditions are exceptionally severe—an onan 
of 5000 miles for every 4in. worn off the tires, age 

The bulk of the points and crossings now being 
are made of ‘‘ Era’? manganese steel, of which the 
Company is the sole manufacturer. 

Another very interesting part of the works, in Which th 
visitors spent considerable time, was that devoted to general 
hydraulic, and electrical engineering, and the manufacture 


Supplied 
Hadfield 








Fig. 2-HECLON A.P. PROJECTILES 


Mr. W. B. Pickering, and Mr. Carnegie, and other heads of | of accessories for locomotive builders and colliery owners, 


departments. 


The site of the East Hecla works alone covers over 80 acres, | 
and the original Hecla works, where armour-piercing projec- | 
| railways throughout the world. Other articles were complete 
| wheels, tires and centres for railway wagons. 


tiles and similar war material are manufactured, occupy 
another four works. The enormous expansion of the East 
Hecla works is one of the great features of industrial Sheffield. 


The Master Cutler and his guests were first taken to the | 
| all descriptions, all machine-cut teeth from the solid, and 


large machine shop, where was seen a representative exhibit 
of projectiles. In addition to several ‘‘lots”’ of ‘‘ Heclon ”’ 
armour-piercing shell, destined for attacking the latest type 
of K.C. armour, banded and finished complete, ready for 
delivery, there were displayed a number of these projectiles 
which had successfully passed the severe firing tests imposed 
by the British Government. Amongst these was a 9°2in. 
‘*Heclon’’ armour-piercing shell, of 24 per cent. capacity, 
which, with a velocity of 2033 foot-seconds, had penetrated a 
9in. K.C. plate, and was recovered unbroken, in condition for 
bursting, and practically undeformed, so that it could have 
been fired a second time. There were also several 4°7in., 
6in., and 75in. ‘‘ Heclon’’ projectiles, which had perforated 


Gin. and Tin. K.C. plates, going through whole, and being | 


recovered in the rear unbroken and in a condition for burst- 
ing. Llustrations of these shells are given herewith. Fig. 1 


Here was seen a great variety of articles, including wheel 
centres, axle-boxes, hornblocks, motion plates, &c. These 
are supplied to the principal railway companies and State 


These are 
superseding the wrought iron wheels for goods stock. 
Amongst the miscellanea were buffer castings, gear wheels of 


from full patterns for rolling mills. Traction engines and 
sugar mills are also an important branch of manufacture; 
with cylinders for hydraulic presses up to 27ft. in length, 
even with walls as thin as two inches, and to stand hydraulic 
pressure of three tons per square inch. For electrical 
machinery the company manufactures magnet rings 16ft. 
diameter, weighing 20 tons. 

Amongst other manufactures in progress the Master 
Cutler’s guests saw a good deal of bridge work, Messrs. 
Hadfield producing a large number of castings used in the 
construction of bridges. Amongst these were roller paths for 





swing bridges, top and bottom bearings for several of the 

bridges the North-Eastern Railway Company are having 

| erected, including the High Level Tyne Bridge. 

' At the testing butts the visitors witnessed the effect of one 
of the projectiles mentioned 
upon a 4in. armour plate. 

















Fig. 3--HECLON 4:7in. 


shows a ‘*‘ Heclon”’’ 9°2in. A.P. shell, 24 per cent. capacity, 
after perforating a Qin. K.C. plate, 6ft. of oak backing, and 
18ft. of sand; fired at Shoeburyness 15th September, 1904, 
with a striking velocity of 2033 foot-seconds ; calculated per- 
foration of wrought iron, 22°3in. (2°48 foot-pounds). Fig. 2 
shows a group of ‘‘ Heclon”’ A.P. projectiles, fired at Shoe- 
buryness, after perforating K.C. plates; 6in. fired at 6in. 
K.C. plate at a velocity of about 2000 foot-seconds; 7*5in. 
fired at Tin. K.C. plate at a velocity of about 1980 foot- 
seconds. Fig. 3 shows 4:7in, ‘‘ Heclon’’ capped A.P. shells, 
fired at Shoeburyness, July 25th, 1904; these shells have 
perforated a 6in. K.C. plate at a striking velocity of 2100 foot- 
seconds, and are all -practically undamaged. There were 
also on view common or bursting shell and practice shot of 
various calibres. 

A very extensive and interesting department was that 
devoted to points and erossings, é&c., for railways, tram- 
ways, and docks. The Hadfield Company has set itself to 
meet every requirement of engineers of electric tramways, 


not only as regards points and crossings and intricate special | 


work, but for cast steel side frames and steel-tired wheels and 


SHELLS 


The 4°7 Krupp gun and the 
plate were first examined, after 
which the party proceeded to 
the shed some distance off, 
where the Master Cutler pulled 
the lever with which the gun 
was fired. The projectile passed 
clean through the Krupp plate 
and its backing, and embedded 
itself in the sand bank beyond. 

Before leaving the works, 
the Master Cutler, in a few 
felicitous sentences, expressed 
the pleasure it had afforded 
his guests and himself to see 
the various processes carried on 
at that great establishment, 
and thanked Mr. Hadfield for 
an exceedingly interesting and 
instructive afternoon. Mr. 
Hadfield, in returning thanks, 
stated that were it not for such 
works a great deal of the 
material turned out there, to 
the advantage of Sheffield, 
would probably be manufac- 
tured in America or Germany. It was a source of legitimate 
satisfaction that such work could be kept in the country, and 
the British manufacturer determined it should be so by 
putting his shoulder to the wheel. 











Tue Bettws-y-Coed Urban District Council is agitated 
concerning the Bettws and Snowdon Light Railway Order, now 
under the consideration of the Board of Trade. The Board of 
Trade have been asked to require the line to be taken past the 
Swallow Falls through a tunnel, to avoid spoiling the wooded cliff 
opposite the falls, The tunnel proposed by the company, it has 
been pointed out, was more an engineering necessity than a pro- 
tection of the scenery. Instead of the proposed bridge over the 


| road at Pont-y-Pair, Bettws-y-Coed, the Council: asked that there 


should be a level crossing so as not to spoil one of the finest views 
and most frequented spots in the district. As to Sunday trafic, 
the Council is anxious that the peaceful state of the district on 


| Sundays should remain undisturbed, and would like the Board of 


Trade to stipulate that no trains be run on Sunday except for mail 
Purposes, 
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GAS, OIL AND STEAM FOR POWER. * 
By Micuag Loncriper, M.A, 

rally believed that the subject for the weekly cartoon 
lected after a convivial dinner, where wit is inspired 
by good wine, and imagination stimulated by tobacco. J do not 
know when or where the titles for these lectures are invented, but 
certainly that chosen for to-night’s address displays an easy 
indifference to consideration of time and space which might give 
rise to a suspicion that some similar rite had been indulged in by 
the inventor ; for, indeed, the ground he asks me to survey is 80 
extensive that I find it wit! he impossible to traverse even the main 
roads in a single evening, much less to linger in the lanes and by- 
ways, or to dwell on particular points of interest as we pass them 
a ask you, therefore, to allow me to amend the title chosen by 
substituting the word “‘ steam ’ for “coal,” and to address you on 
gas, oil, or steam, instead of gas, oil, or coal for power. | shall 
thus reduce my subject to more manageable proportions by cutting 
off that large and important section which relates to the use of 
coal in gas producers and steam boilers, I propose also to omit 
all reference to the use of gas and oil for raising steam, and to 
deal to-night exclusively with the engines in which the steam, or 
gas, or oil is used. And even from this branch of the subject I 
must cut away a part ; for all these engines should be considered 
from two points of view—the thermodynamic and the mechanical, 
either of which affords enough material for a single lecture. } 

From the first, we regard the engines .purely as heat engines— 
contrivances for turning heat into mechanical work, We examine 
the changes of volumes, temperatures, and pressure by which the 
heat conveyed into the cylinder by the working fluid it converted 
into work. And here we stop. .We take no heed of strength 
of parts or durability, of speed or uniformity of motion, of cost 
of installation, or of upkeep ; and yet I choose this point of view 
because I think that only by unfolding it can the second be pro- 
perly understood. The mechanical features and cost of engines 
are governed by the temperatures and pressures at which they 
have to work. 

lintend, then, this evening to consider steam, gas, and oil 
engines as heat engines. | shall try to saow you how to compare 
them with each other as regards the quantities of heat used rela- 
tively to the work performed upon the pistons ; | shall endeavour 
to explain why part only of the heat supplied even to the most 
perfect beat engine that can be imagined can be converted into 
work: I shall attempt to describe the peculiarities of this ideal 
engine, and to examine wherein our engines differ from it ; to 
estimate the highest economies which the steam, gas, and oil 
engines hitherto devised could give if all mechanical difficulties 
were overcome, and thus to set up standards of efficiency which 
we may reasonably aspire to approach, if not to reach ; and then, 
| would like to compare the performances of some good modern 
engines with those standards, and find out what has been accom- 
plished, and what remains to be achieved. 

This is my programme, and in looking for a peg to hang it on | 
came across the following figures:—(!) A steam consumption of 
11-1 lb. per indicated horse-power per hour, (*) A gas consump- 
tion of 82-4 cubic feet per indicated horse-power per hour. (*) An 
oil consumption of 0-334 lb. per indicated horse-power per hour. 

I quote these, not a3 ‘‘record” figures, but as representatives 
of good modern economical results, which may be fairly used to 
point the question I am now about to ask. The question is, Which 
of the three was the most efficient engine! 1 do not think you can 
answer—nor can I—without more information than the figures 
give. And why! Because it is not possible to make direct com- 
parisons between things of different kinds. You cannot 
measure the performance of a steam engine in cubic feet 
of gas, neither can you state the economy of an oil engine 
in pounds of coal. Before the true significance of the figures 
can be apprehended the rates of consumption in all three cases 
must be expressed in terms of some common and invariable unit. 
What shall that unit be’ Business men look usually first to cost. 
But cost of working is n9 criterion of the excellence of an engine, 
for it depends toa very large extent indeed upon the situation of 
the engine with respect to its fuel supply. ‘The same steam engine 
which would work more cheaply than a gas or oil engine in one 
place may, when moved to another, find its economical position, 
with regard to one or other, or both, of its competitors reversed. 
The £ sterling therefore will not do. Some other unit must be 
found, and a moment’s reflection will tell us what that unit ought 
tobe. Heat is the real cause of the motion of our steam, gas, and 
oil engines. The steam, and gas, and oil, and air supplied to the 
cylinders are merely vehicles for carrying heat. Without the heat 
the engines would not move. ‘They are, in fact, heat engines, and 
therefore it is only reasonable to measure their economy by the 
quantities of heat consumed. 

The unit of heat we use in England, called the British thermal 
unit, is the quantity of heat required to raise the temperature of 
1 lb, of water from 32 deg. to 33 deg. Fah. It is an invariable 
quantity and a true measure of the consumption of any heat engine 
whatsoever. 

Let me, then, give in heat units per indicated horse-power per 
hour the heat consumptions of the three engines to which the 
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figures | have quoted appertain. They are :— 
For the steam engine 13,01 B.T. U. per 1.H.P. per hour 
“s gas oA aves) ee ” ” ” 
oil es 5,980 4. He 


” 

Now, you can see at once not only which engine was the most 
efficient, but also how each stood relatively to the other two, for we 
have measured the consumption of all three with the same 
measure. I ask you, therefore, to accept the British thermal unit 
as a useful, practical measure, and not to regard it merely as a 
scientific curiosity. 

Now, having ascertained in each case the quantity of heat 
supplied per indicated horse-power per hour let me put a further 
question and ask what proportion of it was converted into work. 
We want to know this, because the only reasonable object in build- 
ing or working a heat engine is to convert heat into work, and until 
we know how much heat is converted we cannot tell whether an 
engine is economical or the reverse. Obviously the answer depends 
upon a knowledge of the quantity of heat equivalent to one 
horse-power, for till this is known a comparison between heat and 
horse-power is impossible—the two things being unlike in kind. 

The knowledge is supplied by the first law of Thermodynamics, 
which states that—‘‘ Heat and mechanical work are mutually con- 
vertible, heat requiring for its production, and producing by its 
disappearance, mechanical work at the rate of 772 foot-pounds for 
every British thermal unit.” This discovery—one of the most 
important ever made—we owe to Joule, a citizen of Manchester. 

It tells us that the heat equivalent of 33,000 foot-pounds of work 
per minute—that is, of 1 horse-power—is 33,000 + 772 = 42-7 
B.T.U, per minute, from which it follows that the heat equivalent 
of 1 horse-power hour is 60 times 42-7, or 2562 heat units, since 
there are 60 minutes in an hour. 

This, then, is the quantity of heat which cach of the engine 
uentioned converted into work per hour, Therefore, if in each 
case we divide 2562 by the heat supplied per indicated horse-power 
per hour we get the proportions converted into work, or what is 
usually called the thermal efficiency of the engine, thus :— 

Steam engine: 

Heat converted _ 2562 


Heat supplied 


13,011 
* Lecture delivered before the British Association «f Managers of 
Textile Works, Manchester, September 10th, 1904. 
(') “Design and Test of a Modern Steam Power Plant,” Institution of 
Mechanical Engineers, June, 1904. 
_©) “Power Gas and Large Gas Engines for Central Stations,” Institu- 
tion of Mechanical Engineers, January, 1901. 
my, a —" Report of the Engine and Boiler Insurance Company fur 
903, page 71.” 


= 19-65 per cent. 











Gas engine: 





Heat converted _ 2562 _ i aaa 

Heat supplied ~ 8817 j : 
Oil engine : 

Heat converted _ 2562 41 per cent, 

Heat supplied ~ 5950 P ; 


Roughly speaking, then, the steam engine converted 20 per cent. 
of the heat supplied to it into work, the gas engine 30 per cent., 
and the oil engine 40 per cent. Now, these figures suggest some 
very interesting questions. Why was not the whole of the heat 
supplied converted into work?! Why was the proportion 
less in the gas engine than in the oil engine, and less in the steam 
engine than in either of the other two! What proportions 
can we expect to convert by improvements in the engines! Think 
for a moment what it would mean if all the heat supplied 
could be converted into work. Each of the engines would only 
require 2562 heat units per indicated horse-power per hour. A 
pound of steam at the pressure and temperature at which the 
steam engine was supplied when condensed to water at a tem- 
perature of 113 deg.—the temperature in the condenser—gives up 
1178 heat units. If all this heat could have been converted into 

ores 
work the steam engine would have used only pal = 2-18lb. of 
7: 
steam instead of 11-11b. per indicated horse-power per hour, and 
the coal consumption, instead of 1-48]lb , would have been about 
-307 lb. per indicated horse-power per hour. 

The gas used in the gas engine had a calorific value of 107 heat 
units per cubic foot, so that if all the beat supplied had been 
converted into work the gas consumption would have been 
2562 
107 
horse-power per hour, In like manner the consumption of the oil 
engine would have fallen from -329 1b. to -138 lb. oil per indicated 
horse-power per hour. ; 

I need not say that no engine yet built has given such results as 
these, and I may safely prophesy that no engine ever will, for 
nature rules it otherwise. She limits the heat which any 
engine can turn into work toa proportion only of the heat supplied, 
and fixes this proportion by the temperatures at which the heat is 
received and rejected by the engine. This statement can only be 
proved by mathematical reasoning of considerable intricacy, which 
would be altogether out of place to-night, but I think I can show 
that it is reasonable by means of a well-known analogy. 

Suppose a man to have a reservoir of water A situated at a height 
H, feet above the sea, which he wants to utilise for driving a water 


= 24-9 cubic feet, instead of 82-4 cubic feet per indicated 
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engine. If he could put his engine downat the sea level, so that 
the pressure on the piston would be that due to the weight of a 
column of water H, feet high, he could utilise the whole energy of 
the fall, and get H, foot-pounds of work out of each pound of water 
flowing from the reservoir through the engine to the sea. Unfor- 
tunately, the sea is bounded by precipitous cliffs, and it is impos- 
sible to get down to it. The lowest point where the engine can be 
placed is B, which is Hy feet above the sea. Here the pressure on 
the piston is only that due to the weight of a column of water, 
H, — Hg, feet high, and the work done by each pound of water is 
limited to H, — Hy, foot-pounds, which bears to the total energy of 
the fall the ratio — He, 
1 

Now, notice, please, two things :—First, the intrinsic energy of 
each pound of water, /.¢., its absolute capacity fur doing work, 
depends entirely upon the height of the reservoir above the sea. 
Secondly, the proportion of this intrinsic energy which a water 
engine can turn into mechanical work depends entirely upon the 
difference between the height of the supply and the height of the 
exhaust, as compared with the height of the supply above the 
sea. 

Now, if instead of a reservoir of water maintained at a height of 
H, feet above the sea, we have a reservoir of heat maintained at a 
temperature T, above absolute zero—whether the heat be con- 
tained in steam or gas or oil is immaterial—and supplying a heat 
engine which expels the steam or other heat-carrying tiuid at a 
temperature T., then the largest proportion of the total energy of 


each unit of heat which the engine can turn into work is 4 Ts 

1 

Just as the work obtainable from one gallon of water depends on 
the difference of level through which it falls, so does the work 
obtainable from a unit of heat depend upon the range of tem- 
perature through which the fluid which holds it falls. 

The total energy of one unit of heat, you know, from Mr. Joule 
is 772 foot-pounds, but out of this Nature allows you only 

T, -T, 

T, 
lowest temperatures of the working fluid. 

The only way of converting the whole of the heat supplied into 
work would be to make T, = 0—when Ty 7 T, 


foot-pounds, where T, and T, are the highest and 


would become 
1—i.v., to discharge the working fluid from the cylinder at the 
absolute zero of temperature, but as this temperature is 461 dez. 
below zero of Fahrenheit thermometer, the difficulties in the way 
of getting dewn tv it, even in the aretic regions, are considerably 
greater than those which prevented the owner of the imaginary 
water engine from getting down to the sea level. 

Now let us go back to the three engines first referred to and 
find out the largest proportions of heat which could be converted 
and the lowest heat consumptions possible under the temperature 
conditions which prevailed. 

The steam engine received its steam at a temperature of 
468 deg. Fah., or 929 deg. absolute, and discharged it into a con- 
denser ata temperature of 113 deg. Fah. or 574 deg. absolute. 
Nature therefore would not permit if to convert more than 
924 ~ 574 
924 
to work with a lower heat consumption than 2562 + 
heat units per indicated horse-power per hour, 


= 88 per cent. of the heat supplied to it’ into work, or 
-38 = 6740 











The maximum temperature available in the cylinders of the gas 
and oil engines is not known, but taking them at 2800 deg. and 
1500 deg. Fah., or 3261 deg. and 1961 deg. absolute and assuming 
the temperature of the air into which the products of combustion 
were discharged to have been 60 deg. Fab., or 521 deg. absolute, 
the highest thermal efficiencies allowed by Nature would be 84 and 
74 per cent., and the lowest heat consumptions 2562 + -84 = 3050, 


and = = 3470 heat units per indicated horse-power per hour. 


You now see how Nature favours the internal combustion engine 
with its higher range of temperature. 

The steam, gas, and oil consumptions corresponding to these 
figures are 5-75 lb. of steam, 28-5 cubic feet of gas, and 0-195 lb. 
of oil per indicated horse-power per hour. The actual consump- 
tions, you will remember, were 11-1 of steam, 82-4 cubic feet of gas, 
and -329 |b. of oil. The differences will undoubtedly be lessened, 
but will never vanish altogether, for unfortunately the lower figures 
can only be attained by using a particular kind of engine which 
probably will never be constructed. It was discovered by Carnot, 
the grandfather of the late President of the French Republic, and 
I must describe it in order to show how our steam, gas, and oil 
engines differ from it. 

The cycle of operations of Carnot’s engine consists of four 
periods. 

During the first, the working fluid receives heat and expands, 
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pushing the piston before it from ato }. In this period it must 
receive the whole of the heat required for one working stroke at 
the highest available temperature T,, and must remain at that 
temperature till the piston gets to }. The expansion of the work- 
ing fluid, as the piston moves from a to}, is described as isothermal, 
2.€., expansion without change of temperature. When the piston 
arrives at ) the heat supply is stopped. 

Then follows the second period, during which the working fluid 
continues to expand, pushing the piston before it. During this 
period it must neither receive heat from nor give up heat to any 
external body. Its temperature must, therefore, fall. The 
expansion is, therefore, called adiabatic, i.¢., expansion without 
transfer of heat. It continues till the temperature has fallen to 
T., the lowest temperature available, and till the piston arrives 


ate. 

In the third period the piston returns from ¢ to d, compressing 
the working fluid, which must be kept at the lowest temperature 
T, during the process by contact with somecold substance which 
abstracts heat from it. This compression is therefore isothermal. 

Finally, during the fourth period, the piston comp'etes its retura 
stroke from d toa, compressing the working fluid adiabatically, ¢.¢., 
without transfer of heat to any external body. The point d must 
be so chosen that at the end of the compression the working fiuid 
may be at temperature T,, and in every respect in the same state 
as it was at the beginning of the revolution. 

Described in the fewest words, the cycle of Carnot’s perfect heat 
engine consists of :—(1) A period of isothermal expansion at T). 
(2) A period of adiabatic expansion from T, to T,. (3) A period 
of isothermal compression at Tj. (4) A period of adiabatic com- 
pression from T, to T,. In this description I have said nothing 
about the nature of the working fluid. That is because the action 
of the engine is absolutely unaffected by it. The economic result 
depends only on the way in which the heat is imparted and 
removed. 

If matters could be conducted in the way I have described, the 
work obtained from every unit of heat would be 772 x AS 2 

1 
foot-pounds, and the heat units used per indicated horse-power per 
hour would be 2562 + "i = 2, but when they are managed in any 

1 
other way the proportion of heat converted will be less, and the 
heat used per indicated horse-power per hour will be more. 

I fear this explanation of the action of a perfect heat engine 
conveys no very definite meaning to your minds, but I think you 
will understand it better when I compare our engines with it and 
point out where they transgress the conditions of maximum 
efficiency which Carnot has laid down. This I now proceed to 
do, commencing with the steam engine, and to avoid fractions and 
odd numbers we will suppose the engine to be of such a size as to 
require one pound of steam per stroke, also we will call the 
pressure and temperature of the steam and water in the boiler 
p, T:, and the pressure of the water and vapour in the condenser— 
which we will suppose for the moment to be‘a surface condenser— 


dg To. 
“a will first see what Carnot’s steam engine would be like, and 
then note how our steam engines differ from it. 

In Carnot’s steam engine the cylinder would have no clearance, 
and would be made of some material which would neither absorb 
nor give out heat. Its volume may be represented by the length 
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of the line O.. on the diagram. The boiler would be close to the 
cylinder, and the volume of so much of it as would contain 1 lb. 
of water at pressure and temperature p, and T, may be repre- 
sented by the length of the linesayoroz. The engine would 
work as follows :—Sufticient heat would be applied to the boiler 
to evaporate 1 lb, uf water at p, and T, into steam at the same 
pressure and temperature. The steam would enter the cylinder 
without loss of pressure or condensation, and push the piston 
forward till it arrived at 6, a) being equal to the volume of 1 Ib. 
of steam at pressure and temperature p, T,—less the volume 
of 1 lb. of water, which is relatively so small as to be negligible. 
Admission would then cease. This would complete the period of 
isothermal expansion, i.e, expansion from water at p, and T, 
into steam at the same temperature and pressure. You may call 
it isothermal admission if you like. 

After the end of the admission the steam would continue to 
expand without receiving heat from the metallic surfaces eontain- 
ing it, or parting with heat to them till its pressure and tempera- 
ture fell to p. T., the pressure and temperature in the condenser, 
This would complete the second period—the period of adiabatic 
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expansion from T, to T,. As the steam would receive no heat 
during this period, the heat equivalent of the work done in pushing 
the piston from / to c would come from the steam itself, and some 
of it would be condensed ; consequently its volume represented by 
the length 0. on the diagram would be less than the volume of 1 Ib. 
of dry saturated steam at the same temperature and pressure. 

Having completed its forward stroke, the piston would return 
from ¢ to d, pushing the steam at pressure and temperature ps and 
T, into the condenser, where by the abstraction of heat it would 
be reduced in volume or compressed into water at pyand T,. This 
would complete the third period, that of isothermal compression, 
reduction of volume, or exhaust at minimum temperature T,. On 
the arrival of the piston at the point d—which can be definitely 
fixed by calculation—condensation would cease, the steam con- 
densed would be put back into the cylinder, and together with the 
steam remaining uncondensed would be compressed by the piston 
moving from d to a, and when the piston arrived at a, would, 
owing to the compression, have become water at pressure and tem- 
perature p, T, and would have been forced back into the boiler ready 
to begin the same cycle of changes over again. This would com- 
plete the fourth period—the period of adiabatic compression from 
the lowest temperature T, to the highest T, and the reduction of 
the tluid to its original volume. 

In our steam engines the action is somewhat different. In the 
first period, the steam loses pressure and temperature on its way 
into the cylinder by radiation and wire-drawing. It has to fillup 
a clearance space before it can begin to push the piston forward. 
A proportion—sometimes a very large proportion—is condensed by 
absorption of heat by piston and cylinder surfaces which have 
been cooled by the previous exhaust stroke. At the end of the 
admission of 1 lb. of steam, therefore, the pressure will be lower 
than O a, and the piston will not have mcved as far as |, but only 
part of the way towards it, depending on the amount of the steam 
condensed and the amount of heat absorbed by the cylinder and 
piston. 

In the second period, the steam first. parts with heat to the 
metallic surfaces, and then, as its temperature falls, receives heat 
from them. Thus the expansion is not adiabatic, but only approxi- 
mately so, and the steam, instead of receiving all its heat at the 
highest available temperature T, receives some of it at tempera- 
tures between T, and T,. For these reasons the expansion curves 
on ordinary indicator diagrams are fuller than Carnot’s expansion 
curve /; moreover, for reasons which will be given presently, the 
expansion is not continued far enough to reduce the pressure and 
temperature to po To. 

In the third period, the steam enters the condenser at pressures 
and temperatures higher than p, T,: 

First, because the exhaust opens before the pressure has fallen 
to po. 

Secondly, because the metallic surfaces part with heat during the 
exhaust at a higher temperature than T, ; and 

Thirdly, because there is always a certain difference between the 
pressure in the cylinder and in the condenser. Moreover, con- 
densation does not cease at the point ¢, as prescribed by 
Carnot, but at some later point, when ail the steam admitted 
to the cylinder has been discharged into the condenser. 
There may be some compression of steam in the cylinder, but 
this is only compression of steam which was imprisoned in the 
clearance space before the commencement of the stroke. The 
whole of the steam which enters the cylinder from the boiler 
during the admission is discharged into the condenser during the 
exhaust. 

The compression prescribed by Carnot is quite different in 
purpose and effect. Its object is not to fill a clearance space, but 
to complete the condensation of the steam, and raise the pressure 
and temperature of the resulting water to p, and T,, and to replace 
it in the boiler in the state it-was in at the commencement of the 
cycle. It is an operation which, though theoretically possible 
with saturated steam, seems practically impossible of accomplish- 
ment in asteam engine. With superheated steam produced at 


constant pressure it is impossible, even theoretically. 


(To be continued.) 








NAVAL ENGINEER APPOINTMENTS. 


== following appointments have been made at the Ad- 
miralty :— 

Saou Commanders.—F. Worth, to the Hogue, on com- 
missioning ; W. J. Mabb, to the Thetis; W. T. Hocken, to the 
Donegal; G. C. Bath, to the Cambridge, additional, for the 
Conqueror ; F. R. S. Stuttaford, to the Indus ; H. T’. Liversedge, 
re-appointed to the Sappho, on promotion. 

Engineer Lieutenants.—J. A. Anderson, to the Halcyon, on 
comunissioning ; J. P. Leahy, to the Tamar, additional, for duty 
at Hongkong Yard under Chief Engineer; P. G. Drake, to the 
Halcyon, additional, for the Waveney ; W. G. Colquhoun, to the 
Tamar, additional, for charge of Engineers’ Reserves’ stores and 
to assist Engineer Captain at Hongkong; H. Coopper, to the 
Vivid, additional, for the Retribution; T. B. Huddy, to the 
Vivid, additional, for supervision of instruction of engine-room 
ratings in the Sharpshooter; H. L. Parry, H. J. W. Tapp, to the 
President, additional), for service in Controllers’ Department at the 
Admiralty. 

Engineer Sub-lieutenants.—T. H. Greenwood, to the Tamar, 
additional, for charge of machinery of torpedo boats; J. D. Niven, 
to the Bedford ; C. J. Limpenay, to the Hogue, on commissioning : 
H. G. W. Haddy, lent to the Vernon for torpedo course till the 
Hogue sails, and to the Hogue on commissioning. 

Chief Artificer Engineer._-F. Davies, to the Boscawen, addi- 
tional, for the Boscawen II., for the mechanical training of boys. 

Artificer Engineers.—P. 8. Johns, to the Vengeance; H. T. 
Stanley, to the Hunter; F. D. Morgan, to the Phenix; J. 
Piummer, to the Halcyon, additional, for the Wizard ; E. E. Rose 
and 8. E. Soper, to the Hogue, on commissioning ; E. H. Ferguson, 
to the Ganges, for instruction of boys in mechanics, and for 
charge of engineer stores, machinery, &c. 

Acting Artificer Engineers.—G. J. J. Hitchcock, to the Mon- 
mouth ; P. Pringle, to the Berwick; W. H. A. A. Cottam, to the 


Hogue. 








H.M.S. Patrot,—This, the second of the two fleet scouts, build- 
ing by Cammell, Laird and Co., Limited, was launched on 
Wednesday, at the shipbuilding works of the company at Birken- 
head. The opening ceremony was performed by Mrs. MacGill, 
wife of Captain Thomas MacGill, R.N., C.B., captain superinten- 
dent for the district. Amongst those also present at the launch 
were Messrs, Samuel Koberts, Robert Whitebead and Rk. K. 
Bevis, directors, and a party of ladies and gentlemen. The scouts 
are designed to have a speed of 25 knots on a prolonged trial. The 
following are the principal dimensions of the vessel :— Length, 
370ft.; beam, 38ft. Gin. She will be propelled by two sets of four- 
cylinder triple-expansion engines of 16,500 horse-power, balanced 
on the Yarrow, Schlick, and Tweedy system, steam being supplied 
by twelve water-tube boilers of the Laird type, arranged in three 
water-tight compartments. A protective deck is worked through- 
out the ship, and the engines are protected by 2in. specially 
treated Krupp non-cemented steel, made at the company’s armour 
plate works at Sheffield. The armament consists of ten twelve- 
pounder quick-firing guns, mounted three on forecastle deck, three 
aft on the upper deck, and four on the upper deck in the waist of 
ship. Also eight three-pounder quick-firing guns, and two 18in. 
torpedo tubes above water. When in commission the vessel will 
have a complement of 300men. After the ceremony of launching, 
the party sat down to a lunch in the model room, Mr. John M, 
Laird, deputy chairman of the company, presiding. 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

THts has been the week of the quarterly meetings. Staffordshire 

marked bars were this—Thursday—afternoon, Birmingham, in 

moderate request, and there was no reduction. Led off by the 

Earl of Dudley and Messrs. Noah Hingley and Sons, Limited, the 

list houses decided to maintain the standard of £8 for bars, with 

£8 12s. 6d. as the price of the celebrated ‘“ L.W.R.O.” brand. 

This figure was fixed at the beginning of this year, when a reduc- 

tion of 10s. per ton was made from the previous £8 10s, standard, 

which had obtained unbroken since May Ist, 1901, to an almost 

record length of time since 1866. Only once had there been a 

longer interval without alteration. When the present £8 standard 

was fixed, the marked bar firms announced that they regarded the 
figure as the absolute minimum below which they were determined 
not to go, whatever the year might have in store. So far they 
have been true to the stand the men then took, and to-day’s 
confirmation of the prices which opened the year occasioned no 
surprise. They are understood to have decided to adhere to the 
£8 figure indefinitely, until it is possible to make an upward move. 

This announcement will perhaps be regarded as unusual, but it 
emanates from sources which entitle it to credit. As a reason for 
it, it is stated that the costs of production, though admittedly 
lower now than nine months gone, are stil] abnormally high when 
contrasted with the ‘‘standard.” The reductions in materials 
since 1904 came in have, it is maintained, been insutticient to allow 
of any alteration in the ‘‘ standard,” even were the list houses less 
emphatic in their resolve not to go below the present value. It 
has, however, to be remembered that throughout the two years 
1895-6 Staffordshire marked bars were as low as £7 per ton, or £1 
below the present standard. 

Prices of second and third-class merchants’ iron were quoted on 
‘Change to-day at £7 for second grade bars and £5 15s. to £6 for 
South Staffordshire common bars, while North Staffordshire ditto 
were quoted £6 5s, to £6 10s. per ton. Angles were £6 to £6 5s, 
These prices show a decline as to common South Staffordshire bars 
of 5s. per ton on April last. If the position of the marked bar 
firms are unenviable in respect of current costs of raw materials, 
the situation of the unmarked bar makers is more so. Atleast this 
was their tale to-day. They declared, and no doubt with truth, 
that if the falling off in values since the last revival is compared, 
it will be found that the decline has been greater in rolled iron, 
the product of the unmarked ironworks, than in marked iron. 
The makers of ordinary merchant and of third-grade iron have 
been subject to severe Belgian and other foreign competition that 
has not approached the best class firms. Belgian and other con- 
tinental iron has been offered all the year at very low prices, and 
Statfordshire ironmasters have had some difficulty in making head- 
way against it. 

‘Hoop iron was quoted to-day £6 15s, to £6 17s. 6d. per ton, gas 
tube strip, £5 17s. 6d. to £6, and nail rod and rivet iron, £6 10s. 
to £6 15s. per ton. 

Sheets of 20 w.g. for galvanising and ordinary merchant purposes 
were quoted £6 10s. to £6 12s. 6d.; 24 w.g., £6 12s. 6d. to £6 15s. ; 
and 27 by 28 w.g., £7 5s. to £7 7s. 6d. Galvanised corrugated 
sheets were on the basis of £10 5s., f.o.b., Liverpool, or equal, 
packed in bundles, These prices were, in the case of black sheets, 
an advance of 5s, per ton upon the rates prevailing six months ago, 
i.e, at the April quarterly meeting, but no increase appeared in 
respect of galvanised material. 

Pig iron this afternoon was slow of sale, and prices showed little 
change on recent rates. 

Steel was in active demand, but prices were abnormally bad. 








NOTES FROM LANCASHIRE. 


(From our own Correspondents.) 

Manchester.—The attendance on the Iron Exchange both on 
Friday and Tuesday last was quite up to the average, and although 
on Friday there was not a very lively feeling prevalent, on Tues- 
day the tone was much better, and there was an under current of 
confidence which has been absent for some time past. In view 
of the quarterly meeting at Birmingham on Thursday, buyers, 
especially of finished iron, held off to some extent, but in pig iron 
on Wednesday, under the influence of heavy buyings in Glasgow, 
prices of the last-named advanced. Metals were firm, and in some 
cases dearer, though it is noticeable that copper sheets and tubes 
are not in such great request as was the case some time ago. In 
the engineering trades there is not much change to report, but, if 
anything, matters have not gone back. The exports of machinery 
direct from the port of Manchester last month were lower 
than usual, but to compensate for this home orders are 
more numerous, and there is a much better prospect forward so 
far as Lancashire is concerned. In consequence of the heavy 
transactions reported above, spot inquiry for pig iron was 
exceedingly good. Merchants, on Wednesday and Thursday, 
evinced a disposition to operate forward, especially for delivery 
over the next six months, but makers display no anxiety to quote 
except for present use, and then only at full current rates. 
Cumberland hematite has followed the Northern advance, and is 
about 9d. to 1s. dearer than last week. 

Middlesbrough warrants experienced another advance, but 
singular to say, other English makes were to be had at late rates, 
and even something under, for firm orders for prompt delivery. 
Current quotations were :—Lancashire, No. 3 foundry, 5ls.; 
Lincolnshire, No. 3, 46s. 6d. to 47s.; Derbyshire, No. 3, 52s. to 
52s. 3d.; Middlesbrough, open brands, 52s. ld. to 53s. 1d.; 
with named brands 6d. to 1s. more. Scotch: Gartsherrie 55s. 3d. 
to 55s. 6d., Glengarnock 53s. 3d. to 53s. 6d., Eglinton 52s. 9d. to 
53s., delivered Manchester; Gartsherrie 52s, 9d. to 53s., Glen- 
garnock 51s, to 51s, 3d., Eglinton 50s, 6d. to 50s. 9d., delivered 
Morecambe. Forge iron remains quiet, and prices are nominal— 
48s. 9d. for Lancashire, 44s. Derbyshire, and 45s. 8d. Lincolnshire. 

In regard to American competition, there seems to be little 
doubt felt here that it will be an almost non-existent quantity this 
season. 

Whatever may be the state of the finished iron trade in other 
districts, there is certainly little or no change in prices to record 
here either way up to the time of writing. Inquiries are fairly 
numerous, and boiler plates are in good inquiry. Billets remain 
quiet ; crown bars are quoted £6 5s. to £6 7s. 6d.; common bars, 
£5 15s. to £6 ; hoops, £6 17s. 6d. to £7 2s, 6d.; and sheets, £7 5x. 
to £7 10s.; closing with an upward tendency. Steel bars range 
from £6 to £6 5s.; English billets, £4 7s. 6d. to £4 10s.; foreign, 
nominally unchanged ; and hoops, £7 5s. Boiler plates are main 
tained on the Association basis, 

The open meeting of the forty-ninth discussion session of the Man- 
chester Association of Engineers took place on Saturday last, when 
about 150 members, by the courtesy of the Electricity ommittee, 
visited the Manchester Corporation Electricity Works at Stuart- 
street, Bradford. A large extension of these works is being carried 
out, consisting of two 6000 horse-power triple-expansion engines, 
and twelve Babeock and Wilcox boilers. ‘he engines will 
be run condensing, and cooling towers of Messrs, Klein’s, 
Messrs, Koppel’s and the Wheeler Condenser Company’s manufac- 
ture are beiag erected for the purpose. ‘The total horse-power at 
Stuart-street when the present extensions are completed will 
amount to 27,000 horse-power. At the present time the system 
is three-phase alternating, with a frequency of 50 cycles per second, 
which is generated at 6500 volts, and the supply from the sub- 
stations is at 500 to 550 volts pressure for supplying to the tram- 
ways, and at 410 to 205 volts pressure for lighting and power pur- 
poses. There is also in operation twenty-four double-drum 
Babeock and Wilcox water-tube boilers, each capable of 





evaporating 12,000 lb. of water per hour, at a pressure of 170 Ib, 
per square inch, and there are three Weir compound duplex 
steam pumps provided, each capable of delivering 15,000 gallons 
per hour against a boiler pressure of 1701b. The plant in the 
engine-room consists of six main 1500-kilowatt three-phase alter. 
nator sets. Each of the main engine sets consists of a 2500 horse. 
peeing vertical cross-compound engine, by Yates and Thom, Black. 

urn, running at 94 revolutions per minute, and a 1500-kilowatt 
three-phase alternator, built by the Electrical Company, Limited 
generating current at a pressure of 6500 volts, with a periodicity 
of 50 cycles per second. The high-pressure and low-pressure 
cylinders of the engine are 36in. diameter and 7lin. diameter 
respectively, by 3ft. Gin. stroke. They are steam jacketed 
and are fitted with Dobson’s ‘‘ Corliss” valve gear. The main 
shaft, which is 22ft. long, is 25in, diameter in the main bear. 
ings. The cast iron fly-wheel, which is built up in four sections, 
weighs about 70 tons. The generator is placed _orhaa the high- 
pressure and low-pressure cylinders, and is of the revolving field 
pe, the pole pieces being mounted on the external periphery of 
the fly-wheel of the engine, and revolving inside the stationary 
armature, the windings of which are star connected. A special 
feature in connection with the regulation of the speed of these 
engine sets is that the governor of the engine can be controlled 
from the switchboard gallery by means of an electric motor. The 
barring gear for starting the engines is also electrically driven, 
About 170 miles of cables are required for connecting the sub. 
stations with the generating station. 

In the evening the party had tea at the Grand Hotel, aid the 
chair was occupied by the President, Mr. Alfred Saxon. The 
principal feature of the evening’s proceedings was the presentation 
of the Constantine Goid Medal to Mr. W. E, Storey for his paper 
on the ‘‘ Application of Copper in Engineering Practice.” Stress 
was laid on the fact that it was to hoped the meda! would 
stimulate the younger members of the Association to contribute 
papers which would be not only a benefit to the engineering pro- 
fession, but to themselves, 

In the coal trade there was a better feeling, although there has 
been no advance in house coal, as is generally the case at this period 
of the year. This, of course, is accounted for by the open weather, 
The demand for best engine fuel is exceedingly good, but manu- 
facturing and steam coal is on the easy side. The shipping 
department is better, and prices are 3d. to 6d. higher than « fort- 
night ago. 

Several labour disputes have recently been amicably settled in 
the Lancashire district, and the expected strike in the pits of the 
Astley and Tyldesley Coal Company’s mines has not come off, 
the men agreeing to continue work for another fortnight, during 
which period it is to be hoped an understanding will be come to 
between the parties. 

Quotations show no change on last week except for shipping. 

Barrow.—There is little or no change in the hematite pig iron 
trade, but the indications show that the demand, if anything, is 
growing weaker, and that less business is being done by smelters, 
who in the meantime are badly off for orders, and who are seriously 
contemplating a reduction in the make of iron. Indeed, it is a 
question with them as to whether to increase stocks or close down 
some of their furnaces, If they increase their stocks they will 
place an obstacle in the way of higher prices when trade improves, 
and there is no prospect of that improvement taking place for some 
time tocome. The outlook for the winter months is in no sense 
cheering, and makers are therefore indisposed to run up stocks 
which might later on have to be disposed of at prices as low as those 
which are ruling to-day. Mixed Bessemer numbers are at 53s. net 
f.o.b., and warrant iron at 52s. 6d. net cash sellers, buyers 
6d. less. There are, however, very few buyers. ‘here 
have been no transactions in warrant iron during the week, and 
stocks still remain at 13,330 tons. Makers’ stocks are com- 
paratively large at from 50,000 to 60,000 tons. There are 
23 furnaces in blast in the district, being six less than in the 
corresponding week of last year. The charcoal iron furnace at 
Backbarrow has been put in blast, old stocks have been cleared, 
and there is a fair demand for early deliveries of this superior 
class of iron. 

Iron ore is a quiet business, and orders are not being given out 
as fully as of late. A few transactions are still being made in 
Spanish ores, but as native sorts are cheaper there is more atten- 
tion devoted to them than to imported ores; 83. 3d. to &s. 6d. 
per ton is the current value of native sorts of good average 
qualities. 

The demand for steel is, if anything, a shade weaker, and it is 
evident the keen competition for orders is making the share which 
falls to individual makers smaller than usual. There is, in 
fact, very great depression at the moment among iron and steel 
works at Barrow, and it is probable the coming winter will be one 
of the most acute on record. Already arrangements are in progress 
for the starting of relief works. There is «a quieter tone in 
the plate trade, and it seems likely that no new orders of magni- 
tude will be given out for some time to come. Other classes of 
steel share in the general depression, and prices show a tendency 
towards lower rates. 

Shipbuilders are not expecting new orders at present. Much 
disappointment is felt that the Admiralty went past Barrow with 
the orders for new battleships, but Vickers, Sons and Maxim have 
already in hand some large orders on Admiralty account, as well as 
a large Japanese battleship. There are prospects, however, of 
new orders for submarines for Barrow. : 

Coal and coke are in very small demand, and low prices prevail. 

Shipping is very much quieter. Exports from West Coast ports 
last week were 2367 tons of iron and 2135 tons of steel, a total of 
4502 tons, in contrast with 16,942 tons in the corresponding week 
of last year, a decrease of 12,440 tons. The aggregate shipments 
this year have reached 575,215 tons, in contrast with 712,917 tons 
in the corresponding period of last year, a decrease of 137,702 tons. 








THE SHEFFIELD DISTRICT. 
(from our own Correspondent, 

THE sharper weather has caused house coal to be again in 
brisker demand, both on distant and home account, Values are 
consequently firmer, but there is no general movement in the way 
of an advance in prices, although that will probably come before 
the end of the month. The coal most in demand is the best 
quality of Barnsley, which sells readily at from 10s. to 10s. 6d. and 
lls. per ton at the pits ; seconds, both in Barnsley and Parkgate, 
fetching from 8s, per ton. In the higher classes of Silkstone the 
maximum quotation is 12s. 6d. per ton, but no great business is 
doing. Steam coal, on the other hand, continues active on foreign 
account, although home consumption is not quite so heavy, Still 
the demand is suflicient to keep values at the old rates -from 
8s, 3d. to 8s. 6d. per ton. Other classes remain unaltered. (a 
coal is in rather better demand than usual at this season of the 
year. Small coal is not quite so brisk as last reported, although 
the improvement in the Lancashire textile trades causes a good 
tonnage to be sent to that market. oh 

The weight of coal taken from the South Yorkshire and adjoin- 
ing coalfields to Hull during September amounted to 310,448 tons, 
against 289,248 tons in the corresponding month of the previows 

ear, showing a balance in favour of last month of 21,790 tons. 
The weight for the nine completed months of the year was 2,611,024 
tons, against 2,555,072 tons last year, or an increase of 55,952 tons. 
In the foreign trade, North Russia took 38,519 tons, against 39,309 
tons in September, 1903 ; Sweden, 38,011 tons, against 54,511 ton: ; 
Germany, 17,179 tous, against 24,246 tons ; Holland, 13,815 tons, 
against 7284 tons ; South America, 7142 tons, against 14,425 tons ; 
Denmark, 3257 tons, against 7645 tons. The total exports for the 
month showed a weight of 134,547 tons, against 170,322 tons for 
September of last year ; for the nine completed months, 1,156,992 
tons, against 1,193,433 tons. Denaby and Cadeby Main still retain 
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their position at the head of the collieries sending to the great 
Yorkshire port, their weight for September being 55,176 tons, as 
compared with 45,664 tons in September of last year. For the 
completed nine months Denaby has forwarded to Hull the weight 
of 454,920 tons, against 276,224 tons in the nine months of 1903, 
Aldwarke Main, Rotherham, belonging to John Brown and Co., 
Limited, Sheftield, stand second for the month with 19,776 tons, 
against 18,552 tons. , ‘ 

Although much more could be done in the steel establishments, 
several of the firms have less cause to complain than others. One 
large firm, which does botha heavy foreign and home business, report 
good business, having been well employed all the year. The prin- 
cipal steel trade at present is being done by manufacturers of 
crucible, and there is an increasing call for the fast-cutting steels, 
which have been so prominent a feature in steel manufacture for 
some time. There is not much doing in the marine and railway 
material departments. One comparatively new feature of Sheffield 
industry, electric tramway work, is still affording gratifying employ- 
ment for several hundred hands, Hadfield’s Steel Foundry Com- 
pany, Limited, has some very good work in hand, including 
contracts for the Aberdeen Harbour Board and for various Cor- 
porations in the United ——. : 

The foreign trade in cutlery during last month amounted to 
£66,614, as compared with £53,968 for September, 1903 ; for the 
nine months, £512,210, against £503,756. Taking the completed 
months of the year the increasing markets were Russia, Sweden, 
Norway, Germany, France, Spain, and Canaries, Foreign West 
Indies, Chili, Brazil, Argentine Republic, British East Indies, 
Australia, New Zealand, and Canada. Decreases were shown by 
Holland, Belgium, United States, and British South Africa ; the 
trade in the latter market having fallen more than one-half—that 
is, from £92,297 in 1903 to £44,448 in 1904. 

In hardware, instruments, &c., the value last month was 
£51,402, against £50,308 for September, 1903; but for the com- 
pleted nine months of the year the figures do not come out so 
well, the value from January to September yer being 
£391,908, against £422,296 for the corresponding period of 1903. 

The iron market sti!l continues in a languid state. For pig iron 
the demand is very quiet and prices weak, buyers being able, in 
certain cases, to obtain supplies on easy terms. The quotations 
for delivery in Sheffield are :—West Coast hematites, 63s. per ton ; 
East Coast, 57s. 6d.; Lincolnshire foundry, 45s.; Lincolnshire 
forge, 43s.; bar iron, £6 5s. 

In the lighter trades of the city there are, in some quarters, 
rather more cheering reports. Several good orders have recently 
been placed on metropolitan account owing to merchants being 
compelled to make g their depleted stores. There is, however, 
nothing like a general revival, and it is feared that the present 
brisker condition will not be of long duration. The edge-tool 
trade has been in an unsatisfactory state for some time. 
Manufacturers who made stocks with a view to a revival in South 
Africa find these burdening their shelves, with no immediate 
prospect of any movement. In the file trade complaints of lack of 
work are more frequent, especially in respect of machine-cut files, 
in which competition is exceedingly keen. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 

TRADE continues to show improvement in several branches, and 
generally the outlook is accounted more favourable. This is most 
noticeable in the shipbuilding industry, where more active buying 
has sprung up, and orders have been given out more freely during 
the last fortnight than at any time since the early part of the 
year, The almost unprecedently low prices for new vessels are 
very tempting to shipowners, but the check to the advancing 
freights keeps orders for tramp steamers out of the market. As 
low a price as £5 per ton has been accepted in this district, £31,500 
having been agreed upon for the building of a 6300-ton dead- 
weight steamer. It is stated that this is the lowest price on record 
for a steel steamer, and certainly nothing lower has been taken within 
the last ten years. It can hardly be expected that anything lower 
will be taken, especially as there are no signs of any reduction in 
the cost of materials. 

Among the most important contracts booked may be mentiored 
the battleship of the Lord Nelson class, which will be constructed 
for the British Admiralty by Palmer's Shipbuilding and Iron Com- 
pany, who not long ago built H.M.S. Russell. Sir Raylton 
Dixon and Co., Middlesbrough, have secured the contract for 
a new type of steamer, of 6500 tons carrying capacity, specially for 
the iron ore and coal trades. She is for Mr. Gunnar Knudsen, of 
Porsgrand. A steel screw steamer of 6300 tons is to be built by 
Messrs. Robert Stephenson and Co, at Hebburn-on-Tyne, for Mr. 
William Holzapfel, of Tavistock ; and Messrs. J. Readhead and 
Sons, of South Shields, have booked an order for a 6000-ton vessel. 
Messrs. Joseph L. Thompson and Sons, of Sunderland, have also 
secured an order for a large steamer. It is believed that the 
London County Council will give the order for ten of the thirty 
fast passenger steamers which they require for the Thames service 
to Palmer’s a a and Iron Company, Jarrow, and for other 
ten to Sir . G. Armstrong, Whitworth and Co., Elswick 
and Low Walker. It is understood that they have sent in the lowest 
tenders, and that these were below the cost estimated by the 
Council’s officials. Messrs. Swan, Hunter, and Wigham Richard- 
son, Limited, are negotiating for the building of a large pontoon 
dock for America, At the shipyards there is a good deal of ship- 
repairing in progress, and on the whole the outlook for the winter 
is decidedly less discouraging than it was a short time ago. 

The Cleveland iron market has been busier this week than for a 
long time, and at present an upward movement is in progress, as 
far as regards prices of foundry qualities. There appears to be 
some reason to believe that the worst has been experienced, and 
some consumers, influenced by the steady rise in quotations, have 
been making haste to buy, so as to get in as near the bottom as 
they can. Others, again, still hold off, as they think that the 
advance in prices is practically nothing more than the result of 
speculation, and that there is no sound foundation for it. The 
position of producers of foundry iron is certainly better than it 
was, and probably makers of Cleveland iron are doing as well as 
anyone engaged in the iron and steel trades. Cleveland warrants 
have risen to 43s, 94d. cash this week, the highest figure that has 
been reported at any time since last May, and higher prices are 
expected, seeing that there is a contango for forward delivery. 
Both makers and merchants have put up the price of No.3 Cleveland 
G.M.B. pig iron to 43s. 6d. per ton for prompt f.o.b. delivery, No. 1 
is raised to 45s. 6d., and No. 4 foundry to 43s. 14d. But the lower 
qualities have not risen in sympathy, as they are only in moderate 
request and the supply is more plentiful. They are relatively a 
rood deal cheaper than No, 3. Thus No. 4 forge can be got at 
‘1s. 6d., mottled at 40s. 6d., and white at 40s. 3d. 

The hematite iron trade continues to show improvement, and is 
more favourably situated than for several months, while there is 
reason to believe it will further improve, on account of the slight 
revival in shipbuilding. For mixed numbers of East Coast hema- 
tite pig iron the price is kept at 50s., and for No, 4 48s, The 
tendency is upwards on Rubio ore, on account of rising freights, 
and fully 14s, 74d. c.i.f. Tees must now be paid. 

The shipments of pig iron are still disappointing, for producers 
expected that they would become very brisk in October. How- 
ever, the state of the waterways on the Continent continues to be 
such that very little iron can be sent. Thus the usual autumn 
Increase in exports has not yet made its appearance. The ship- 
ments from the Cleveland district have this month only reached 
30,019 tons, as compared with 34,949 tons last month, and 44,380 
tons in October, 1903, all to 12th. It is not surprising, there- 
fore, to learn that the stock of Cleveland pig iron in Connal’s 
pub'ie warrant stores has lately increased substantially, and is now 





once more over 100,000 tons. It has increased 5188 tons this 
month. 

It has been officially certified that the average price realised by 
the ironmasters last quarter for No. 3 Cleveland pig iron was 
42s, 639d. per ton, that being 6°8d. less than in the previous 
quarter, 1s. 7d. less than at the commencement of the year, and 
4s, less than the figure reported for the third quarter of 1903, 
when the average was 463, 695d. per ton. The realised average 
was thus somewhat below the average of the quoted prices during 
the quarter. In accordance with the sliding scale the wages of 
blast furnacemen in the North of England have been reduced 
three-quarters of 1 per cent., and are now 4? per cent. below 
those which ruled in the last quarter of 1903. Railway rates for 
the carriage of ironmaking materials in the North of England are 
regulated by sliding scale based upon this realised price of No. 3 
Cleveland pig iron, and these rates are this quarter reduced 1 per 
cent., making the decrease for the last twelve months 4 per cent. 

The representatives of the Cleveland ironstone miners have this 
week had a conference with the employers relative to the wages to 
be paid during the current quarter. It is some years since the 
practice of regulating wages by sliding scale was dropped in the 
Cleveland mining industry, but all the same the wages are ad- 
justed quarterly, and practically the fluctuations of the realised 
price of No, 3 Cleveland pig iron determine the changes that are 
made. The employers stated that as the price of pig iron for the 
past quarter had proved to be lower than that of the previous 
three months, they claim to be entitled for the last quarter of the 
year to a reduction of 2-8 per cent. in wages, and they urged the 
acceptance by the Cleveland miners of this reduction rather than 
that it should be added to the arrears of the two past quarters, and 
carried forward as a lessening of advances after higher ascertained 
prices of pig iron would, according to existing formula, justify 
an advance, The men’s representatives are submitting the claim 
to the general body of miners, and will submit their reply at a 
further conference. 

While the demand for finished iron and steel in this district can- 
not be described as otherwise than quiet, it shows some improve- 
ment, and it is not probable that the North of England plate and 
angle manufacturers will fall in with the —— of the Scotch pro- 
ducers to establish a combination to regulate prices. Manufacturers 
here do not see that they have anything to gain by tying their 
hands in this manner, as they are in a position to more than hold 
their own in the competition, for they have better facilities and 
compare well as regards cost of production. It does not appear 
likely that they will consent to handicap themselves for the benefit 
of other less favourably placed districts, Plate-makers in this dis- 
trict are well placed as regards orders, and they have secured 
very satisfactory orders from abroad ; indeed, they have seldom 
done so well in regard to export business, while local requirements 
have increased, as there is more work at a number of shinyards of 
the district, and prospects seem to be more favourable for ship- 
builders. Not less than £5 12s. 6d. per ton will be acce; ted for 
steel ship plates, but £6 7s. 6d. has to be paid for iron ship plates, 
both less 24 per cent. f.o.t. An increase in the production of 
steel plates is to be reported this month. For steel ship angles 
the price is kept at £5 less 24 per cent., but iron angles are a good 
deal above that, £6 less 24 per cent. being quoted. Iron bars are 
steady at £6 2s. 6d., but steel bars are down to £6, both less 24 
per cent. The rail market continues quiet, and prospects of 
improvement are not hopeful. For heavy steel rails £4 10s. net 
at works is the regular quotation, but it is known that lower prices 
are accepted where there is strong competition for export orders. 
Messrs. Dorman, Long and Co., Limited, have secured an order 
for 10ft. and 20ft. girder spans for the Burmah Railways. The 
directors of the North-Eastern Railway Company have accepted 
the tender of Messrs. William Arrol and Co., Glasgow, for the 
construction of the new high-level bridge over the Wear, near 
Sunderland. 

Several of the leading officials of the North-Eastern Railway 
have been sent to the United States specially to report upon the 
various transportation methods of the leading American railways. 
The party comprises Messrs. Holliday and H. H. Carrick, traffic 
superintendents at Newcastle and Sunderland respectively, 
A. Stamer, Smeddle, and C. Baister, locomotive superintendents 
at York, Darlington, and Gateshead respectively ; and Mr. C. F. 
Bengough, engineering department, Bishop Auckland. 

There is nothing new in the engineering industry. At the time 
of writing it is reported that the wages question—the employers 
in this district claiming a reduction—has been settled in London, 
but no particulars of the settlement have yet been allowed to 
transpire. 

The coal trade is not showing the activity that is usually 
reported in the autumn, and deliveries are poor of all except gas 
coals, New business is scarce. It is a long time since the demand 
for steam coal was so poor, and the tendency of prices is down- 
ward. Coke prices, which were weak for more than a fortnight, 
have stiffened this week, mg 4 in sympathy with the improve- 
ment in Cleveland iron prices, but medium coke is still at 13s. 9d. 
per ton delivered at the Middlesbrough furnaces, while foundry 
coke is at 15s, 6d. f.o.b. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THERE has been an improved feeling in the iron market this 
week, with a moderate turnover in warrants. The improvement 
is understood to be largely speculative and sympathetic. Other 
markets have shown a better tendency, and advices from America 
and elsewhere are more encouraging, and upon these facts the 
better tone in pig iron has proceeded. At the same time there are 
not wanting some who allege that causes are in operation for the 
movement that have not yet disclosed themselves. However this 
may be, it does not appear that consumers have been purchasing 
raw iron in larger quantities than usual. 

Business has been done in Cleveland warrants from 43s. 5d. to 
43s, 84d. cash, 43s. 74d. for delivery in seventeen days, 43s. 104d. 
twenty-seven days, and 43s, 8d. to 43s. 10d. one month. Scotch 
warrants are quoted nominally 50s. 3d., and Cumberland hematite 
52s, 44d. per ton. 

Since last report an additional furnace has been lighted to pro- 
duce hematite pig iron, and there are now 44 making hematite, 36 
ordinary, and 6 basic iron, the total of 86 furnaces thus in opera- 
tion in Scotland comparing with 85 at this time last year. 

In the early part of the week Messrs. William Baird and Co. 
intimated an advance of 6d. to ls. per ton in the prices of all 
classes of pig iron manufactured by them, and the result was a 
firmer tendency in the values of the special brands generally. 

The current prices of Scotch makers’ pig iron are as follows :— 
G.M.B., at Glasgow, No. 1, 51s. 6d. 3 No. 3, 48s.; Carnbrve, No. 1, 
52s. ; No. 3, 48s. 6d. ; Clyde, Nu. 1, 55s. 6d. ; No. 3, 50s, ; Gart- 
sherrie, No. 1, 56s. 6d.; No. 3, 503s. 6d. ; Summerlee, No. 1, 
56s. Gd. ; No. 3, 50s. 6d.; Langloan, No.1, 68s.; No. 3, 54s. ; 
Coltness, No. 1, 63s. 6d.; No. 3, 53s, 6d.; Glengarnock at 
Ardrossan, No, 1, 56s.; No. 3, 50s.; Eglinton at Ardrossan or 
Troon, No. 1, 50s. 6d.; No. 3, 48s, 6d.; Dalmellington at Ayr, 
No. 1, 50s. 6d.; No. 3, 47s. 6d.; Shotts at Leith, No. 1, 56s. 6d.; 
No, 3, 51s.; Carron at Grangemouth, No. 1, 57s.; No. 3, 51s. 
per ton. 

A moderately active business is being done in Scotch hematite 
pigiron, which is quoted by merchants 54s. 6d. per ton for delivery 
at the West of Scotland steel works. 

The shipments of pig iron from Scottish ports in the past week 
amounted to 5531 tons, compared with 5831 in the corresponding 
week of 1903. There were despatched to the United States 150 
tons, Canada 300, South America 25, India 30, Australia 605, 
France 95, Germany 320, Holland 30, Belgium 20, China and Japan 
720, other countries 105, the coastwise os ge being 3131 tons, 
against 2923 in the corresponding week of last year. During the 














past nine months the Scotch pig iron shipments to the United 
States have amounted to only IoF0 tons, compared with 31,117 in 
the corresponding period of last year; while the quantity sent to 
Canada has this year been 7315 tons against 22,296 in the same 
period of 1903. Australia, on the other hand, has taken 14,645 tons 
against 8920, and Italy 16,745, compared with 8920 in the corre- 
sponding nine months of last year. 

There isno improvement to report in the conditions of the finished 
iron and steel trades. English makers of steel are still at liberty 
to “dump” in Scotland, and Scotch makers in England, while 
tempting offers of semi-manufactured steel are being made by 
Germany and the United States for shipment to this country. 

One or two fair engineering contracts have been secured by 
Scotch firms, while the new battleship placed by the Admiralty 
with Messrs, William Beardmore and Co., at Dalcouir, is greatly 
welcomed at a time when the shipbuilding trade of the district is 
in a depressed condition. Among the engineering contracts re- 
ferred to is one placed by the North-Eastern Railway Company 
with Sir William Arrol and Co. for the construction of a bridge 
over the river Wear at Sunderland. 

The position of the Scottish coal trade is somewhat irregular as 
regards the shipping branch. In Ayrshire trade is good, while in 
Fifeshire there has been a marked reduction in the exports, and on 
the Forth and Clyde the clearances have been only moderate. 
From the Scottish ports the aggregate shipments in the past week 
were 233,624 tons, compared with 251,836 tons in the preceding 
week, and 227,288 tons in the corresponding week of last yeur. 
As regards the inland trade there has, if anything, been rather 
more doing, and prices are generally steady both for home and 
shipping qualities, 








WALES AND ADJOINING COUNTIES. 
(From our own Oorrespondent.) 


Tue steam coal trade at Cardiff has not improved much, and 
though shipments are fairly maintained, there are not the prompt 
sales outside contract accounts which are desirable. Midweek the 
Exchange was well attended, but, as remarked by a member, there 
was *‘ little animation.” Late quotations were fairly held, and in 
some cases, owing to the need of discharging wagons, some con- 
cessions were made. Best steam and seconds show little change ; 
inferior coals are weak. Small steams are again looking up, and it 
was stated on Change that a contract for 54,000 tons, for the 
Belgian State Railways, had been entered into by Messrs. Wakley 
and Co., Cardiff. The c.i.f. figures are 11-48f., and for coking 
qualities 11-43f. Monmouthshire coals show no improvement, and 
it has been a difficult matter to keep late quotations. House coals 
continue to acquire more firmness, and if, as coalowners say, ‘‘ we 
have an old-fashioned winter to follow an old-fashioned summer, 
there will be a brisk winter trade.” This is much wanted by the 
collieries which do not rank with the first class, 

Labour difficulties continue in many places. Trouble has arisen 
at the Ocean Colliery in regard of tools, but this is not regarded 
as of much account. At the Darrandu the Union question led to 
the resolution to hand in notices. This has been deferred, but at 
Pentre notices are to be given. Four collieries of the Ferndale 
group have been temporarily idle for lack of wagons. Skewen 
difficulty remains, and there is a wage dispute at the Ton. 

Closing prices, Cardiff, this week were as follows :—Best steam, 
13s. 6d. to 13s. 9d.; best seconds, 12s. 9d. to 13s.; ordinary 
seconds, 12s, to 12s. 6d. ; drys, 12s. to 12s. 9d. ; best smalls, 7s. to 
7s. 3d.; best ordinaries, 6s. to 6s. 6d.; seconds, 5s. 9d. ; some 
qualities from 5s. 6d. Monmouthshire best large semi-bituminous, 
12s, to 12s, 3d.; best ordinaries, 11s. 6d. to lls. 9d. ; seconds, 11s, 
to 1ls. 3d. House coal, best, 16s. to 17s. ; best ordinaries, 13s. 6d. 
to 14s. 6d.; seconds and other kinds, 10s, 6d. to 13s. ; brush, 
lls. 3d. to 11s, 6d. ; small, 8s. 9d. to 9s. ; No. 2 Rhondda, 9s. 9d. 
to 10s. ; through, 8s. 3d. to 8s. 6d. ; small, 6s, to 6s. 3d. 

At Swansea last week 54,000 tons of coal were shipped, and 16,870 
tons patent fuel. France was, as usual, the principal coal buyer, 
taking 31,000 tons, Germany next, but America was one of the 
smallest. As regards the harbour business, Swansea continues to 
forge ahead. Last week the trade of the port was 14,000 tons more 
than that of the previous week. Some of the collieries, the steam 
in particular, are only moderately worked. Quotations for steam 
are as low as 12s, 6d. to 13s., No. 3 Rhondda 13s. 3d. to 13s. 6d. 
Anthracite is in fair demand at last quotations ; best for malting 
realising 20s., seconds 17s. Big Vein coals are at 12s. to 12s. 6d.; 
Red Vein, 10s, to 10s. 6d. ; machine made cobbles, 17s. 6d. to 18s.; 
Paris nuts, 18s. 6d. to 19s.; German nuts, 19s.; machine made 
large peas, 10s. 6d. ; rubbly culm, 5s. 6d. ; duff, 4s. ; patent fuel, 
14s. to 14s. 6d. At Cardiff and Newport fuel is quoted at 13s. 
Pitwood: Cardiff, 18s. ; Swansea, 18s. 6d., into trucks. 

Iron ores :—Swansea, 13s, 6d. from Rubio. Newport figures are : 
Rubio, 13s, 6d. ; Tafna, 14s. 6d. ; Almeria, 13s. 6d. Large imports 
took place this week. 

The coal shipments from Wales during the three-quarters of the 
year ending with September were as follows:—From Cardiff, 
13,236,662 tons; Newport, 3,058,002; Swansea, 1,513,289; Port 
Talbot, 679,758; Neath, 210,414; Llanelly, 237,198 tons; in round 
numbers, close upon 19 million tons. 

During the nine months Cardiff shipped 34,394 tons of iron and 
steel, 36,172 tons of coke, and 366,456 tons patent fuel. Newport 
30,041 tons of iron and steel, 13,072 tons of coke, and 33,739 tons 
of patent fuel. Swansea 14,176 tons iron and steel, 16,296 tons of 
coke, and 453,272 patent fuel. Port Talbot 10,629 coke, and 
91,121 patent fuel. 

September returns show that Cardiff shipped 234,354 tons more 
coal than in the preceding month, but Newport 22,066 tons less, 
Swansea 16,047 tons less, Neath 2659 less, but Llanelly an increase 
of 2405 tons, 

Large shipments continue from Cardiff to Port Said and 
Alexandria. 

Partial activity continues to characterise the iron and steel 
trades. Dowlais was again busy, but Cyfarthfa only partially so, 
and on Tuesday the mills had an inactive appearance. Ebbw Vale 
is stated to have booked a rail order for 15,000 tons for Brazil, and 
Blaenavon is showing better signs. In the Swansea Valley the 
local steel trade is more brisk, and the two plate mills in all direc- 
tions are doing good work. Duffryn and Upper Forest bar mills 
have been turning out large quantities. Some little stoppages have 
occurred in other quarters by repairs. The total make of tin-plates 
during the past week was 78,444 boxes ; total shipment, 71,489 
boxes ; present stock, slightly under 129,000 boxes. September 
shipments over the corresponding month was 26-6 per cent. This 
week, it is expected, there will be a good loading for Russia and 
the Far East. One marked feature of the week has been a demand 
for finished plates, I.C. 28 + 20, and 20 + 14, and 20 + 10 sizes. 

Some years ago in this column the partial use of steel instead of 
pitwoud was advocated in coal-mining, and in the North of England 
{ see it is making way. Jately, in the Llwynpia Colliery, 
Rhondda, it was put upon trial, and hopes are held of a successful 
result. The benefit to steel works would be considerable. One 
great deterrent is stated to be the rigidity of steel. Colliers urge 
that pitwood “ gives” a little ; but it is probable that the initial out- 
lay of £4 5s. per ton, as compared with 17s. tu 18s., isthe greatest 
obstacle. A contemporary points out that in the long run 
steel would be cheaper, as pitwood in time rots, but that steel is 
practically indestructible. Only one cargo of steel, 424 tons, 
from Baltimore, came to Newport last week. 

Tin-plate manufacturers continue the use, though there is a 
certain degree of dissatisfaction, I hear, from customers in 
America in respect of the American tin-plates made of American 
steel, and at American tin works, as compared with those made 
from Welsh steel at Welsh works. Lasting qualities of the latter 
are now beginning to tell. Welsh ironmasters are beginning to 
discuss the movement taken in the Midlands principally by 
Staffordshire ironmasters to meet the expected dumping of billets 
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from America, In Wales prices are low, and wages necessarily at 
a low figure to meet competition. At Pontymister Works some 
portions have been closed down for a little time pending altera- 
tions and the acopiion of the latest methods to meet the strenuous 
rivalry existing. 

Oa ’Change, Swansea, this week, though a good deal of business 
was done, there is no doubt much more would have taken place 
but for the Birmingham meeting, to be held this week. Prices 
virtually remain. Improved use of pig iron was reported, chiefly 
in Scotch and in hematite. Glasgow warrants are at 50s.; 
Middlesbrough No. 3, 43s. 74d.; hematite warrants, 52s. 3d.; 
Welsh merchant bars, £6 to £6 2s. 6d.; Bessemer steel tin-plate 
bars, £4 2s. 6d.; Siemens best, £4 5s.; heavy steel rails, £4 5s. to 
£4 10s.; light, £55s. to £5 10s.; steel sheets, £7 7s. 6d. to £7 10s.; 
iron sheets, £7 12s, 6d. to £7 15s, 

Tin-plate latest report is that a good tone prevails, and 
forward prices to the end of March are offered at better figures. 
Makers will not sell willingly, except at higher quotations, ‘I hese 
remain firm, as follows :—Bessemer steel coke, lls. 104d. to 12s.; 
Siemens coke finish, 12s, to 12s. 1}#d.; ternes, per double box, 28 
by 20 C, ls. 6d.. 22s, Gd. to 24s.; best charcoal, 12s. 9d. to 

.; big sheets for galvanising, ft. by 3ft. by 30 g., per ton, 
£8 5s. to £8 10s.; finished black plate, £8 7s. 6d. to £8 12s. bd.; 
block tin, quoted at £129 7s. 6d. cash ; spelter, £22 7s. 6d.; lead, 
£12 7s. 6d. Upoa this article it is but right that I should submit 
a complaint to the effect that quality of some lead is being 
deterisrated by the mixture of other substances. Spanish is 
selling at 5s. less per ton than British, and this is regarded as 
the source of inferior qualities. British trade lists are scrupulously 
scanned, and Welsh always underquoted. Copper and spelter 
factories are very busy in the Swansea district. Mannesmann tube 
works busy. The Gloucester Wagon Company indicate their well- 
established condition by taking over the old zine works at 
Liansamlet. 

Light railway movements promise to be a feature in West and 
North Wales for the closing year and the spring, and motors in 
connection. 

An important wages claim was settled last week by Judge G. 
Williams, at the County-court, Pontypridd. A collier claimed £10 
in lieu of notice, but as it was shown that he had left work 
without notifying, the claim was disallowed. 

The important motor car movement initiated by Mr. Riches on 
the Taff Vale Railway was further developed on Monday, between 
Pontypridd and Nelson, and was a signal success, both from an 
engineering and a financial point of view. The vehicle carried 
fifty-two passengers. The district was hitherto without railway 
convenience, and the adoption of the motor is certain to spread 
in other quarters from its facilities and cheapness. 

Forest of Dean coal trade is exhibiting improvement. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 

NoTHING has happened in the course of the past week that 
would tend to brighten the general aspect in the iron industry 
over here, the amount of fresh work secured in most trades being 
limited, on the whole, and quotations are the same as before. 

In Rheinland- Westphalia the pig iron business is very quiet, and 
scrap iron decidedly dull. In semi-finished steel a want of orders 
continues to be complained of. As regards the rolling mills, the 
large ‘‘mixed” works are in pretty lively occupation, while the 
rolling mills could only secure a small amount of work lately. 
Plates are unaltered, which means a state of very moderate 
activity, and the girder trade, though comparatively well em- 
ployed for this time of the year, has yet been less lively than a few 
weeks azo. In the rail department very few specifications are 
reported to be coming in. The export in rails is unfavourably 
influenced by the import duty fixed for Canada, which amounts to 
about M. 24 p.t. 

As inland consumption is insufficient, and prospects generally in 
this direction anything but bright, ironmasters and manufacturers 
in Silesia have been trying hard, but with comparatively little 
success, to raise the export trade, All through last week a limited 
business only was done in the different departments. Crude iron 
and most sorts of malleable iron meet with quiet demand; girders 
are rather well inquired for, considering the time of the year ; and 
the plate and sheet trade is in a normal condition. A steady busi- 
ness was done in rails at firm quotations. For gas pipes a satisfac- 
tory demand comes in, but quotations have been inclined to give 
= and there, owing to the competition of the outstanding 
works, 

One hundred and thirty members of the Union of German Iron- 
masters, living in Luxemburg, the Saar, and Mosel district, have 
formed a branch union, or South-West German Union, for the 
purpose of assisting the endeavours of the head union by regular 
meetings in the south-west of Germany. i 

House coal is in much better request than formerly in 
Rheinland-Westphalia, while engine fuel shows no improvement, 
being rather lifeless. Briquettes are in very strong demand. 

A rise in the consumption of most sorts of coal was perceptible 
last week on the Silesian market. Coke is likewise brisk of sale 
and stiff in quotation ; also on foreign account a lively trade is 
done. In Saxony the prices for house coal were raised M. 4 p.t. 
recently. 

At the various iron and steel-producing establishments in 
Austria-Hungary a steady, if not extensive, activity could be main- 
tained during this week and the last. 

Pig iron is in quiet demand ; bars and sectional iron sell fairly 
well, and girders are being bought pretty freely stili, as consumers 
and dealers have, in several instances, placed orders for spring now. 
Up to the present a fair business has been done in sheets, but 
foreign competition and the underquoting of the Hungarian works 
that do not belong to the Syndicate have caused prices to move 
ina downward direction. 

Little life is stirring in the heavy plate business. Further rail 
—— expected to be given out at the end of the present 
month. 

On the whole, more life and briskness could be noticed in the 
Austro-Hungarian coal trade this week than previously, consump- 
= having increased, while the condition of prices is the same as 
vefore, 

The French iron trade is reported to be in a fairly satisfactory 
—s generally, although some branches are but indifferently 
occupied, 

In the coal industry of France a weak tone prevails in many 
districts, and the pits of the Centre have had togrant rather large 
concessions, 

Owing to a want of inquiry in many departments the tone of the 
Belgian iron market has been quiet during the week. 

The business in semi-finished steel is somewhat depressed in con- 
sequence of the underjuoting of foreign tirms, whereas pig iron 
exhibits much stiffness, The reduction in the prices fur coal may 
be the cause, here aud there, of a weakening tendency in the 
juotations for iron too. The present list prices are as follows : 
Foundry pig, No, 3, 50f. p.t., free blast furnace works, Musson or | 
Halanzy ; basic, 62f. p.t. free place of consumption ; forge pig, | 
Slf. p.t. free Athus, or 57f. p.t. free Charleroi, Sotii-ftnished 
stee! is, as before mentioned, just a little bit dull at present ; for 

w bars, Sif t. is quoted, 90f. p.t. for rolled bars, 95f. p.t. for 

und of p.t. for plates. Inland quotations for girders are | 
oak, and 125f. p.t. is now quoted, owing to an abatement in 
tivity in the building line ; bars can only with difficulty maintain 
price of 24 16s, f.o.b. Antwerp. Rails fetch £4 4s, to £4 Se 

1 £4 its.; for heavy plates in basic £5 S«., and for Siemens 
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girders, rails and semi-finished steel, which had been interrupted 
for a while, and hope before long to come to a satisfactory conclu- 
sion. For this purpose meetings will take place in Diisseldorf, in 
the course of the present month. 

The position of the Belgian coal market continues weak, as only 
the most urgent requirements are being bought, 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, October 4th. 


THE September exports of copper amounted to 20,469 tons ; 
domestic consumption continues at about the same average ; the 
production is increasing. The October exports will amount to 
probably 18,000 tons. The production of the country this year is 
likely to show an increase of 15 per cent. over last year. Imports 
will show an increase of 10 per cent. Domestic consumption has 
been estimated at 15 to 20 per cent. less than last year. 
If the takings of domestic consumption last year averaged only 
16,000 tons, it would indicate a larger surplus next December than 
last December. The American copper market has been depending 
upon Europe to keep it steady. It is estimated that foreign ship- 
ments this year will be 40 per cent. greater than last year. Lake 
copper is being offered to-day at 12-824 ; electrolitic is wanted at 

2-724. 

The consumption of tin has latterly begun to increase ; for the 
month of September the estimated consumption was 2600 tons. 
Receipts during September were 1900 tons at all ports. Rather 
cca are being carried. Prices have advanced from 27} to 
28-10. 

The consumptive demand for lead is steady, and the market is 
4}. Spelter is quiet at 54. 

The steel industry has gained a little ground, and the usual 
reason given for it is—first, that prices have declined a little, and 
secondly, that a great deal of work has been undertaken which 
must be completed before December. 

The railroad companies, while not acting unitedly, are found to 
pursue the same policy. For months past they have been very 
small buyers, excepting the Pennsylvania, and it has been and 
will be a heavy buyer because of its improvements in and around 
this city. It is in the way of making contracts amounting to 
several million dollars for material and supplies to construct the 
great tunnel system and bridges, terminal facilities, and a vast 
amount of equipment difficult to enumerate. 

Many of the larger systems will probably be in the market for 
bridge and track material. The plans have already been laid for 
a great deal of track laying, and fromrecent estimates made it 
appears probable that the track laying of 1905 will considerably 
exceed that of this year. There is an urgent demand for trans- 
portaticn in many sections of the country in the far interior and 
the north-west. Railroad projects already have covered these 
fields with paper railroads, Banking interests are quite ready to 
take the bonds of a good many of them, and much of the 
work is in the hands of railroad companies which are able to 
build roads without bank assistance. 

There are other reasons for believing that considerable railroad 
building will be done next year. This leads to the conclusion 
that there will be a revival in demand for iron and steel products. 
A meeting of rail makers is to be held some time in the near 
future, when the much-debated question of reducing prices will 
be again considered. 








THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


STEAM coal market keeps quiet, tonnage still being scarce and 
prices slightly easier. House coal in fair demand ; prices unchanged. 
The quantity of coal shipped for week ending 8th was 74,616 tons 
—foreign, 55,282 tons; coastwise, 19,334 tons. Imports for the week 
ending 11th :—Ore, 3885 tons; bars, 424 tons ; cement, 300 tons ; 
deals, 1663 loads ; pitwood, 7542 loads. 

Coal :—Best steam, lls. 94. to 12s.; seconds, 10s. 9d. to 11s.; 
house coal, best, 15s.; dock screenings, 6s. 3d.; colliery small, 5s, 3d. 
to 5s. 6d.; smiths’ coal, 9s. Pig iron : Scotch warrants, 50s. 6d.; 
Midd'esbrough No. 3, 43s. 8d. to 43s, 84d.; Middlesbrough hema- 
tite, 52s. 6d. Iron ore: Rubio, 13s. 6d.; Tafna, 14s, 6d. Steel: 
Rails, heavy sections, £4 5s. to £4 10s, ; light do., £5 5s. to £5 10s. 
f.o.b.; Bessemer steel tin-plate bas, £4 2s. 6d.; Siemens steel 
tin-plate bars, £4 5s,—all delivered in the district, cash. Tin- 
plates: Bessemer steel, coke, 1ls. 104d. to 12s.; Siemens, coke 
finish, 12s, to 12s. 1}d. Pitwood, 18s. to 18s. 3d. ex ship. London 
Exchange telegrams: Copper, £59 12s. 6d. to £59 15s.; Straits 
tin, £129 5s. t>» £129 7s. 6d. 

Freights steady and rates unchanged, 








ConTRActs.—An Admiralty contract in connection with the 
electricity supply at Chatham Dockyard, and including the supply, 
delivery and erection of a complete coal-handling plant, including 
coal bunkers, stanchions, girders, tlue, uptakes, coaling cranes 
and coal-weighing apparatus, and all accessories appertaining 
thereto, has been placed with Graham, Morton and Co , Limited, 
Leeds. The men employed are to be British subjects, and the 
materials of British manufacture, the contractors being required 
to supply and prepare such tests as may be deemed advisable by 
the Admiralty engineers, in order to satisfy them that the 
materials comply in every minute detail with the specification. 
The dimensions of the coal bunkers to be suppiied under the 
contract are:—Length, 200ft.; width, 17ft.; depth, 19ft. The 
bunkers are to be divided into fifteen compartments, each division 
having a conical bottom, with wrought steel outlets, and flanges 
for the attachment of the coal-measuring apparatus. The 
uprights for supporting the bunkers are to be 22ft. 6in. high, and 
pitched at about 13ft. centres. The measuring of the coal is to be 
carried out by means of valves worked by hand from the stokehold 
floor level, and so interconnected that it is impossible for coal to 
run through the apparatus unmeasured. Weighers also are to be 
supplied, titted with complete recording apparatus, to continuously 
record the weight of coal weighed, with dials capable of being read 
from the floor level. There will be three batteries of boilers, of 
three, four and six respectively. The first two have one uptake 
each, and the latter two, leading into the main flue at a higher 
level, and supported on plate girders of 22ft. Gin. span. Fixed on 
the roof of the boiler-house are seven single-ton electrically-driven 
coaling cranes.—The Lofthouse Colliery Company, near Wakefield, 
Yorkshire, has placed an order with Messrs, Graham, Morton and 
Uo., Limited, Leeds, for the supply and erection of a new pit head 
frame. -The Lancashire Dynamo and Motor Company, Limited, 
has secured the order from the Admiralty for the whole of the 
electrical equipment for Sheerness Dockyard, in accordance with 
the specitication of Messrs, Preece and Cardew.—We understand 


| that the Leeds Corporation have placed an order with Mr. Robert 


Hudson, of Gildersome Foundry, near Leeda, for light rolling stock 
for the Masham Light Railway...The Great North of Scotland 
Railway has placed an order for two motors for self-contained cars 
with Messrs, Andrew Barclay, Sons and Co,, Limited, engineers, 
Kilmarnock. They are to have Cochran style vertical tubular 
boilers... The Union Electric Company, Limited, informs us that 
it has the order for the supply of all the are lamps 
illumination of the Neweastle Industrial Ex hibi 
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LAUNCHES AND TRIAL TRIPS, 


CHISWICK, single deck steamer; built by, David W. William 
Henderson and Co,, Limited; to the order of, Messrs, Watts, 
Watts and Co.; dimensions, 331ft., 50ft. by 24ft. 6in.; engines, 
triple-expansion, 22in., 40in., 66in. by 45in., pressure 180 1b.; a 
mean speed of 124 knots was attained ; trial trip, October 4th, 

Suzette, twin-serew steam yacht ; built by, Mr. Edward Hayes, 
Stony Stratford ; to the order of, the French Government ; dimen- 
sions, 68ft. Gin. long by 10ft. 6in. wide; engines, two sets com- 
pound surface-condensing, 64in. by 1in. by 9in.; constructed by, 
builders ; a mean speed of 15-2 miles per hour was attained, ~ 

Kariba, steamship ; by Joseph L. Thompson and Sons, Limited ; 
to the order of, the Unison Steam Shipping Company, Limited ; 
dimensions, 346ft., 50ft. 10in. by 25ft. 6in.; engines, triple- 
expansion, 25in, 6in., 4lin., 67in. by 45in., pressure 180 1b,;  con- 
structed by, Messrs, Blair and Co., Limited ; launch, October Sth, 

Sr. Gites, bucket hopper dredger ; built by, Messrs. W. Simons 
and Co., Limited; to the order of, British Admiralty ; engines, 
two sets compound surface-condensing, pressure 120 Ib.; launch, 
October 10th. 

LeNnA, steel screw steamer; built by, Craig, Taylor and Co,, 
Stockton-on-Tees ; to the order of, Messrs, W. T. Symonds and 
Co.; dimensions, 316ft., 44ft. by 22ft. 6in.; engines, triple-expan- 
sion, 22in., 36in., ES8in, by 39in., pressure 160 1b.; constructed by, 
North-Eastern Marine Engineering Company ; a speed of 11 knots 
was easily maintained ; trial trip, October 10th. 

Fitievo ARTELLI, finely modelled steel screw steamer ; built by, 
Northumberland Shipbuilding Company, Limited ; to the order of, 
Mr. D. Tripcovitch, Trieste ; dimensions, 430ft., 54ft. by 34ft. Zin, ; 
to carry, 9000 tons deadweight ; engines, triple-expansion, 27in., 
45in., 7din. by 48in,, pressure 180 Ib.; constructed by, North- 
Eastern Marine Engineering Company ; launch, October 10th, 

KINGTON, steel screw steamer; built by, Irvine’s Shipbuilding 
and Dry Docks Company, Limited; to the order of, Mr, RK. H, 
Holman ; dimensions, 342ft., 48ft. by 21ft.; engines, triple-expan 
sion, 234in., 39in., 64in, by 42in., pressure 180 1b.; constructed by, 
Messrs. Blair and Co., Limited; a mean speed of 11 knots wa; 
attained ; trial trip, October 10th. 








A New Exectric Moror CARRIAGE has been brought out in 
?aris. It differs from the usual construction of machines of its 
class in employnig slow-speed motors directly connected to the 
axles instead of high-speed motors operated through chains or 
gearing. The current is supplied from accumulators, and it is 
said that there is a saving of from 20 to 30 per cent. by avoiding 
the loss of energy in gear friction. The car is capable of five 
speeds, ranging between 44 and 1% miles an hour. 

THE INSTITUTE OF SANITARY ENGINEERS.—Arrangements have 
been made for the members of the Institute of Sanitary Engineers 
to visit the Liernur system of sewerage at Stanstead, Essex, on 
Saturday afternoon, October 15th, 1904. The first installation of 
this pneumatic system of sewerage in this country was laid down 
at Stanstead, and, differing as it does from the systems usually 
adopted, it is considered that the visit will be of great interest to the 
members. A train for Stanstead leaves Liverpool-street Station at 
1.23 p.m. The members are asked to assemble at Stanstead 
Station at 3 p.m. 

ROLLER ATTACHMENT FOR T-SQUARES.—A novel roller attach- 
ment for T-squares has recently been brought out by W. H. 
Harling, 47, Finsbury-pavement, E.C. It is made under the 
patent of Mr. G. M. Lees, and consists of a hemispherical casing, 
in which is contained a small brass roller gin. diameter by 7;in. 
wide. The casing is made of bras3, gun-metal or German silver, 
and is flanged to facilitate fixing it to the T-square. To attach 
the appliance, all that is necessary is to drill a hole fin. diameter 
in the blade, as near the left-hand or squaring end of the square 
as convenient, so as to allow the roller to project very slightly 
below the underside of the square, and thus it will bear on the 
board. The casing is then screwed to the upper surface of the 
square. The advantages claimed for this appliance are that the 
friction is reduced, that better contact is maintained with the 
guiding edge of the board, and that it is possible to keep the draw- 
ing in a much cleaner condition. It is stated that though the 
square, so fitted, is much easier to manipulate, yet it does not 
tend to slip off the board at ordinary angles, as might have been 
expected. 

Tue Metric SysteM.—The British Weights and Measures 
Association have issued a manifesto dealing with the efforts that 
are being made to introduce the metric system into the British 
Empire. As the object of the Association is to standardise and 
simplify British imperial weights and measures so as to make them 
in the greatest degree available for all purposes, it believes that 
the enforcement of the metre in the British Empire would be a 
national calamity. The metric system cannot be applied to sea 
measures, and navigators, therefore, cannot use it. It. is not 
made, even in France, the standard of measurement for textile 
manufactures, for it is found as a matter of practical experience in 
other countries that in the manufacture of cotton, woollen, worsted, 
linen, jute, and hemp the English standard is practically universal. 
The statement of the Association points out further that the 
English shipping measurements of draught, displacement, and 
tonnage are universal, and that the foot, inch, pound, ounce, 
and pint are in general use in all countries. Though the metre 
has existed in France for upwards of 100 years, neither fines nor 
imprisonment, neither republican nor autocratic terrorism have 
killed the old measure of length. To introduce the metre and its 
deriviatives would be to introduce confusion where there is now 
uniformity. A description is also given of the way in which the 
metric system would affect the engineering and the paper trades, 
how it would confuse the farmer, and become a torment to the shop- 
keeper and the working classes, all for the purpose of easing the 
work of a few importers and exporters. 

INDIAN. MINERAL Propuction, 1903,—The Director of the 
Geological Survey of India has now issued statistics of mineral 
production in that dependency during last year. Owing to the 
dulness of the coal trade there was an arrest in the rate of expan- 
sion which has characterised the coal industry of India for severa! 
years. But though the increase in output was comparatively 
small, the total production of 7,438,386 tons gave India the lead as 
a coal producer in the British Empire outside the Mother Country. 
The shrinkage of imports of coal continues, and India is yearly ap- 
proaching a position of complete independence of foreign supplies, 
the total import for 1903-4 being only a little over 200,000 tons. 
The development of the petroleum resources of Burma and 
Assam has exceeded the rate of growth in the coal trade. The 
production rose from 57 million gallons in 1902 to $8 million gallon 
last year, Burma supplying no less than 55 million gallon 
of the total. Though this is far from meeting the total demand 
in India, the home production has already affected the imports 
of foreign oil, which have decreased from 9%9 million gallons 
in 1901-2 to 804 million gallons in 1903-4, Remarkable develop 
ments are also reported in the quarrying of manganese ore, 
an industry commenced little more than ten years ago with 
an output of 3000 tons. Last year’s product of 171,800 tons placed 
India amongst the first two of the countries producing high grade 
manganese ore, The whole of the ore is exported to be used, prin 
cipally in steel manufacture, in Great Britain, Germany, and 
America. The mica mining trade shows no marked change in 
either direction, and India still retains the lead amongst the pro 
ducers of the mineral. The production of magnesite, jadestone, 
and tin is at present juite small, but the quarrying of slate i+ an 
important industry along parts of the outer Himalayas and in the 
Kharakpur bille of Monghyr, near the Donzal coalfield 
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CATALOGUES. 


—— 
Jous G, HoogHwinkeL, Dacre House, Victoria- 

street, London.—An interesting description of 

electric winding apparatus for mining plants. 

J. Burter AND Co., Victoria Ironworks, 
Halifax.—A catalogue describing and giving full 
particulars of this firm’s electrically-driven 
machine tools. 

J. RHODES AND SON, Grove Ironworks, Wake- 
field.— Descriptive sheets of their circle-cutting 
machines, rotary slitting machines, and also of a 
straight-cutting circular shearing machine. 

SLoAN ELectRICAL CoMPANY, Limited, 15, Fore- 
street-avenue, London.—A small catalogue of 
‘: Never Fails” portable electric Jamps, and also 
sheets to ‘‘ Conradty ” special carbon brushes for 
motors and dynamos, 

ORENSTEIN AND Koppet, Bush-lane House, 
Cannot-street, E.C.—An illustrated catalogue of 
steel rails, switches, &c., mining, tipping, and 
special wagons, and also showing Orenstein’s 
special tank locomotives. 

A. G, THorNTON, Paragon Works, Manchester. 

Three sheets illustrating the ‘‘ Acme” case of 
drawing instruments, and a new drawing appa- 
ratus adapted so that there is a full command of 
the beard for either standing or sitting. 

R. Hunt And Co,, Limited, Atlas Works, Earls 
Colne.—Several sheets giving revised prices and 
sizes of their specialities, which include fast and 
loose pulleys, bearings, plummer blocks, hangers, 
&e., and alsoa small catalogue relating to agri- 
cultural machinery. 

BryAN DONKIN AND CLENCH, Jimited, Lin- 
coln Works, Chesterfield.—An illustrated de- 
scriptive price list of the various valves made by 
this firm. Special attention is called to the 
“Donkin” gas valve. Praise is due to the 
manner in which this catalogue has been arranged, 

G. J. WorssaMm AND Son, Wenlock-road, 
iondon,—An illustrated descriptive catalogue of 
ice-making and cooling machines. Two systems 
are adopted. In the ‘zero ” machine, liquefied 
carbonic acid gas is evaporated at a low tempera- 
ture within a coil of pipes ; and the other system 
is worked on the ammonia compression principle. 

W. Hf. Harumc, 47, Finsbury - pavement, 
London,—A catalogue giving the prices of draw- 
ing instruments made by this firm and all 
drawing-oftice requisites, Attention is called to 
the new roller attachments for T’-squares. By 
means of this attachment the stock is maintained 
in better contact with the guiding edge of the 
drawing board, 

J. Hopkinson AND Co,, Limited, Huddersfield, 

Illustrated list No, 240, describing a new form 
of centre pressure stop valve with protected 
valve and seat, forturbines, steam engines, and 
pipe connections, Hitherto, in stop valves, the 
pressure exerted by the valve spindle is in one 
direction, which is liable to distort the valve 
body and seatings; in the centre pressure stop 
valve the valves are both mechanically, posi- 
tively, and independently operated by their 
own spindles in opposite directions to the centre 
of the valve when closed, and when closed the 
pull of the one counteracts the thrust of the 
other.. The valves and seats are made of 
‘*Platnam” metal, which renders them suitable 
for superheated steam. 

ALLEY AND MACLELLAN, Limited, Polmadie, 
Glasgow.—A catalogue of steam stop and safety 
valves and fittings.—It has sometimes been said by 
consuls and other useful critics that the British en- 
gineer loses trade because he does not give enough 
information in his catalogues, If that was ever 
true, it is so no longer, and as an example of the 
very opposite we might point to this exhaustive 
volume on valves. In it there are nearly 143 
pages devoted to illustrations and brief descrip- 
tions of valves, whose name is, indeed, legion. 
The outside views are as good as they can be, 
and they are accompanied in many cases by sec- 
tions and by diagrams, giving all the dimensions 
that a purchaser can demand, with, wherever 
possible, a price list and some notes on the parti- 
cular use of the valve and the method of fitting 
it. There are, moreover, throughout the book 
hints on the use of valves, radiation losses, and su 
on, and it concludes with a valuable monograph 
on steam pipe design by Mr. W. J. Poole. When 
we add that there is a good index and an 
explanation of a telegraphic code, we leave little, 
if anything, for the critic to complain of. 











TRADE AND BUSINESS ANNOUNCE- 
MENTS. 


THE Linolite Company has moved into larger 
offices at 25, Victoria-street, Westminster. 

Mr. ALEX. WILSON informs us that he has 
removed to more convenient offices at 3, Lombard- 
court, 

Tue Civil and Mechanical Engineers’ Society 
has changed its offices to 25, Victoria-street, 
Westminster. 

At the British Dairy Farmers’ Association Show, 
held at the Agricultural Hall, October 4th, 5th, 
6thand 7th, Messrs. Blackstone and Co., Limited, 
of Stamford, were awarded first prize silver medal 
for their new swath turner and collector. 

Mr. Mount-Hags, M.I. Mech. E., is taking 
over the London Agency of the Humboldt 
Engineering Works Company of Kalk, near 
Cologne, and is moving the offices from 37, 
Walbrook, E.C., to 11, Ironmonger-lane, E.C. 
Mr. H. J. A. Herrmann, M.1I.M.E., who has 
hitherto held this appointment, leaves to assume 
the position of chief of the English Department 
t the works in Kalk. 

Browerr, LinpLey AND Co,, Limited, engineers, 
Sundon Engine Works, inform us that the services 
€ Mr. Fred. (. Gibbons, M.LELE 
rmerly one of their joint managing directors, 
but who severed his connection twelve months 
igo to take up the position of re presentative in 
England for Messrs, James Howden and Co 
ain been secured under agreement for 
f years, and he now occ upies the position of sole 
managing director of this company 


who was 


have 
a term 





THE PATENT JOURNAL. 
Condensed from “The Illustrated Official Journal 
of Patents.” 


Application for Letters Patent. . 


47 When inventions have been ‘ communicated ” the 
name and address of the communicating party are 
printed in italics. 

28th September, 1904. 

20,859. Macutngs for Exraypine Meracs, 8. E. Page — 
(The Unicersal Metal Lath and Patent Company, 
United States ) 

20,869. Caanck Seegp and Ravzrsinc Gears, P. Riley, 
Coventry. 

20 861. Spaxep Gearino, E. J. de Normanville, H. J. 
Lee, and A. Preen, Coventry. 

20,862. IncanpEesceNT Gas Licurs, 8. N. Turner, 
London, 

20 $63. Potato MasHers and Par-sers, J. Turney, 
London. 

20 864. Geyser, T. E. Barralet, London. 

20,865. Ting Cover, E. Zohlen, London. 

20,866. Apparatos for ExHi BITING ADVERTISEMENTS, 
J. F. Mason, London. 

20,867. Wisvow Frames and Parts of Samg, T. G. Kay, 
London. 

20,‘68. Nors for Botts, J. C., G., and D. Fuller, 
London. 

20,869. AnmouR PiatinG, H. T. Habbema, London. 

20,870. OBraINING Byk-PRODUCTs in Gas) FICATION of 
Fur, H. Koppers, London. 

20,871. HanpLes and Fasteninas, T. Bishop and E, 
Hitch, Birmingham. 

20,872. Wing Connecror, W. J. Ford and 8. Sudworth, 
London. 

20 873. ENGINES OPERATED by Stgam, J. W. Giaydon, 
London. 

20,874. Fite for Hotpino Bits, G. 
London. 

20,875. Ratcart Mecuanism, C E. Mitchell, London. 

20,876. Borrtane Macuines, H. C. Braun and H. E. 
Aspinall, London. 

20,877. Maonertic Separators, A. Goodwin and W. J. 
Hollidge, London. 

20,878. Ser-pip Inksranp, H. Ke'sey, London. 


A. Cogswell, 


20,879. Manuracture of Quartz Guass from QuaRTz 
Sanp, L. J. Bredel, London. 

20,880. MANracTURE of ARTICLES from QuARTz GLass, 
I. J. Bredel, London. 

881. Fricnon Ciurcues, W. F. Fair, London. 

20,882. Bo1r.e Sroprers, L, A. Samstag, London, 

20,883. FoaG-sIGNALLING APPARATUS, I. G. Wynne, 
Liverpool. 

20,884. CLoruine Harare, E. Schlager, Liverpool. 

20,885. ALIMENTARY Propucts, R. Combret, Liver- 
ol, 

20,886. Tureinys, Belliss and Mo:com, Limited, and 
A. Jude, London. 

20,887. Resitment Trees, R. E. H. James, London. 

20,888. Przumatic Tires, T. Sloper, London. 

89. Porirication of Sawace, C. Kremer and R. 

hilling, london. 

Gum Pors, J. N. Kuhn, London, 

. Smacv Arms, C. R. 8. J. Hallé, London. 

20,802. Repropucers for GRamMoPpHONES, C. A. Parsons, 
London. 
20,893. Re-sertinc Pins for Bow.tna Acieys, J. C. 
Packus, R. W. Hilton, and F. D. Gallup, London. 
20,894. INTERNaL ComBUsTION Motors, A. Lehmann, 
London. 

20,895. Wrapper for Apvertisinc, 8. W. Neumann, 
London. 

20,896. MANUFACTURE 
Bosquet, London. 

20.897. Trousers Protectors, H. Berger, London. 

20,898. Pipes for Evecrric CaBies, K. J. Chambers, 
London. 

20,899. CanBuRETTERS, C. H. Bryant and A. Watling, 
London. 

20,900. Grates, H. C. King, London. 











of Warer Jackets, A. F. 


20.901. Sroppzrs for Botries, &«, W. Woodland, 
London. 
20,902. Hts Brakes for Bicycres, L. Zeidler, 
London. 


20,908. Pirate Convsvors, W. Clark.—(Maechinenbau- 
Anstalt Humboldt, Germany.) 

20,904. Propuction of Picrurgs cn Grass, W. Schell, 
jun., London. 

20,905. Lirnocrapuy, F. W. Gauntlett, London. 


29th September, 1904. 

20,906. Trrss for Cycixgs, &c., E. Pulling, Leyton- 
stone, Essex. 

20,007. Removinc Free WuHekLs from Bicycies, A. 
Lester, Coventry. 

20,908. INCANDESCENT Gas Burners, H. Mills, Olton, 
Warwickshire. 

20,909. Brake for Motor Cars, J. P. Atkinson, Lower 
Broughton. 

20,910. Boot Treks, J. Williams, Newport, Mon. 

20,911. Hop Grates, R. Duncan, Glasgow. 

20,912. Sprinc Frame Cycies, T. Shephard, Birming- 
ham. 

20,913. FasTENING Device for Straps, J. J. Whalley, 
Halifax. 

20,914. Sprnnrnc Macuines, P. P. Craven, Man- 
chester. 

20,915. SHos Brusnes, 8S. L. and J. A. 
Glasgow. 

20,916. INcanpgEscknt Gas Burners, T. B. Smith and 
The Sunlight and Safety Lamp Company, Limited, 
Birmingham. 

20,917. SecURING CHILDREN in Cnatrs, A. J. Jacobs, 
Bristol. 

20,918. ArrixInc PostacE Stamps, F. Lenton, Notting- 

1am. 

20,919. ArtiricraL Sprnnino Bart for Fisuixa, 8. All- 
cock and Co., Limited, and A. Williams, Redditch. 
20,920. Cartons for Crigarettss, T. Selkirk, Liverpool. 

20,921. Tarcrts, A. W. Turner, Birmingham. 

20,922. REMOVABLE SHACKLE Botts, C. E. Long and F. 
R. Baker, Birmingham. 

20,923. LatHe Brp and Sapp.k, J. Archdale and Co., 
Limited, and F. Coxon, Birmingham. 

20,924. Curtine ELuipticaL Mounts, C. P. Lawrence, 
Newton Rigg, near Penrith. 

20,925. Watcu Cases, J. T. Pendlebury, Manchester. 

20,926. ‘‘ Boppins”’ for PROTECTING GrouND Ropes of 
TrRawt Nazis, J. Ogle, Hull. 

20,927. Scspenpinc INCANDESCENT Lamp HOLDERs, 
J. Mackersie, Dundee. 

20,928. Pcatrorms for Lapptrs, W. Clark, Dundes. 

20,929. AgrraL Macuines, H. 8. Booth, Manchester. 

20,930. ReversipLte Hanpie-BaR Cups for Cycuks, 
James Cycle Company, Limited, and F. A. Kimber- 
ley, Birmingham. 

20,931. Switcnroarpbs for EcecrricaL Prrposss, F. C. 
Ruddle, Blackburn. 

20,982. Tureapgers for Manipu.aroxe Corps, E. F. 
Staniland and J. Haynes, Chingford, Essex. 
20,988. Devecopinc Dinnes for PHotookaPnic 

posts, J. Everett, London. 

20,984. Pitt. Boxes, H. W. Beresford and 8. 
Coventry. 

20,985. Amputanck Stretcurre, J. W. 
Crawley, and J, W. Gates, London. 

20,986, Sete apvostsnce Lavina Trap Nest, P. R 
Birks, Ashover, near Chesterfield, 

20,087. Taousers Hanogr and Sraatcnsr, A. W. Hay, 

mdon 

Arraratus for 
London 

0,080 DETACHABLE 
Stockdale, London 

Cannonerren for Exrtosion Morons, F. Nusch 


Sproat, 








Pur- 
t. Sinith, 


Sidley, T. 





Heatino Purrosss, A. Shiels, 


Hawnpies for Umwrgisas, A. 


20,040 
(¢ France ) 

O.081., Ratiway Stowatcino Syvervreme, W. Prokow and 
M. Richter, Lowden 

O42. Davin~e Arranates, The Cotton Seed Company, 
Limited, and J. C. W. Stanley, London 


20,943. PortaBLe Taousers Srartcutr, A. J. Potts, 
Newport, I. W. 

20,944. Gratines f.r Gas Scruppers, G. Zschocke, 
Loadon. 

20 945. Permanent Way for Rattways, G. McC. Ervin, 
London. 

20,946. NEEDLE THREADERS, W. J. Cock, London. 

20,947. Srarz Rops and Strain Eygs, E. Elliott, 
London. 

20,948. Preparation of Stivers from Cotton Wasrs, 
8. Hopkinson, London. 

20,919. Fitters for Bexr, A. Hadley, London. 

20,950. Lapres’ WATERPROOF GakMENTS, L. M. Climp- 
son, London. 

20,951. Evastic Trgaps, P. W. Pratt, London. 

20,952. MaxtracTuRR of SuLpHURIC ANHYDRIDE, G, 
Eschellmann A. Harmuth, and T. T. X. Zavoda, 
London. 

20,953. Evecrric [aniter for Gas Burners, O. and C. 
Candi, London. 

20,954. Tareg-coLourk PaotocraPpHy, H. Schmidt, 
London. 

20,955. Ciips for Usk in STRETCHING TEXTILE F..BRICS, 
A. A. Whitley, London. 

20,956. VeLocipepes, Rudge-Whitworth, Limited. J. 
V. Fugh, V. A. Holroyd, and W. H. Nelson, London. 

20 957. Fastenineas for Winpows, Tonks, Limite '.— 
(G. Leverett and J. Ramsay, Natal ) 

20 958. Remnant TaBirs, ('. E. Mitcham, London. 

20,959. FisHinc Reet, W. Haws, London. 

20,960. CoaL-cuTTING Macuinks, Mavor and Cou'son, 
Limited, and 8S. Mavor, Lordon. 

20,961. HypravuLic Presses, H. Berry and W. Smeth- 
hurat, London. 

20,962. Motive Fiuip for Vapour Encrnges, G. §&. 
Dobrashian, London. 

20,968 Typewriters, W. Clark.—(7hke Underirood 
Typewriter Company (Incorporated), United States ) 
20,964. ELastic FLuip Torpixes, The Warwick Ma- 
chinery Company.—(7The General Llectrie Compa, y. 

United States.) 

20,965. Leapinc-In Conpucrors for ELectric INcan- 
DESCENT Lamps, E. A. Carvlan.—{7he General Electri: 
Company, United States.) 

20,9¢6. CaRBURETTERS for ExPLosiIon ENaings, J. 
Attlee, London, 

20,967. Prosectinc Apparatus, G. C. Marks.—(/, IV. 
Mead and H. A. Mackie, United States.) 

20.968. CenTRaL Station EvEcrRic INSTALLATIONS, J. 
8 Highfield, London. 

20,969. Two-spgrpD and Free EnciInE Gear, J. T 
Clarke, London. 

20,970. Brakina Device for Exectric Motors, A. 
Hultqvist, London. 

20,971. Propucina Motive Power, A. J. W. Saranel 
Liverpool. 

20,972. RESILIENT Tires for VEHICLE Wueris, V. 
Gueldry, Liverpool. 

20,973. PorTaBLE Paneciine, 8. R. Carson and H. R. 
Capes, London. 

20,974. BracetetTs, L. F. Brenner.—(A. 
Germany.) 

20,975. Evecrric Lamps, A. J. Boult.—’A. W. S. 
Biechtel and Co , Germany ) 

20,976. E.ecrric Traction, R. 8. Clouston, London. 

20,977. DisexcaGInG Gear for the ELevatTinG ME- 
CHANISM of Guns, A. J. Boult.—(Fahrzeugfubrih 
EBisenach, Germany ) 

20,978. Hanp.ks for Corrins, C. Blesch, London. 

20,979. Lowrrina Corrins, W. J. Breed and J. G. 
Warther, London. 

20,980. LupricaTion of Gic MILts, F. Miiller, London. 

20,981. FastENINcs for Swing Winpows, C. Wcelff, 
London. 


Artopeus 


80th September, 1904. 

20,982. A BorrerrLty Fry Carcuer, E. R. Pickthall, 
Hanley, Staffs. 

20,983. PICTURE - REFLECTING 
Lehfeldt, London. 

20,984. Propucinc Perrectty Pure Warer, J. 8. 
Pearson, Glasgow. 

20,985. Vice Bancugs, J. 8. Miller, Reading. 

2). 986. Brake for RatLway V&uic.ies, J. McLaren, 
Glasgow. 

20,987. Tga-pors, T. Salt, Stoke-on-Trent. 

20,988. Eckvators for Coat, M. McCann, Liverpool. 

20,989. TYPEWRITING Macuings, J. Westaway, Liver- 


Apparatus, A. M. 


pool. 

20,990. Pec for Atracninec Castors to Bepstgaps, G. 
Dawes, Birmingham. 

20,991. ApPLiaNces for DenoTinc the Wratuer, A. 
and F. Gay, Birmingham. 

20,992. MacHINERY f.r SPINNING Yarns, T. and C. 
Slingsby, Keighley. 

20.998. StructuRE of WHEELS for Motor Cars, H. H. 
Wood, York. 

20,994. Hanp Trucks, J. D. Dennis, Keighley. 

20,995. Movutpine Dove, 8. A Khodes and T. Black, 
Manchester. 

20,996. OscILLATING Giant CycLE Crank, J. McKenna, 
Glasgow. 

20.997. Conrro..ine the FLow of Excsctricity iuto 
Tarrp Raitway Raizs, J. Graham and R. Kendal, 
Darlington. 

20,998. Carmmnerys for INCANDascent Gas LicutTtna, J. 
H. Everingham and W. Partington, Manchester. 

20,999. SaND-MOULDING Macaings, R. Bridge, Man- 
chester. 

21,000. Improved DrawinG Frames, E. L, 
Manchester. 

21,001. Cuan Geaate Stokers, Babcock and Wilcox, 
Limited, H. W. Kolle, and A. E. Parker, London. 

21,002. Furnaces of SrgaM Borers, W. G. Crosthwaite, 


Paget, 


eeds. 

21,003. Furnaces of Locomotive Bor.ers, W. G. Cros- 
thwaite, Leeds. 

21,004. Hatcuets, J. Howells, Bristol. 

21,005. Apparatus for Cu1TInc CLotu, A. Marr, Man- 
chester. 

21,006. Resitrent VEHICLE WHEELS, J. S. Foley, Bir- 
mingham. 

21,007. IscanpescENT Gas Burners, J. D. C. Burley 
and A. E. Gilmore, Birmingham. 

21,008. AtTacpMeNTs for PyEuMaTic Tires, W. Shaw 
and A. Roberts, Birmingham. 

21,009. TrRawt Foor Ropgs, W. W. Nicholas, Grimsby, 


Lines. 
21,010. FLoats of ScrEw Propg.isrs, J. T. Butters, 


on. 

21,011. Am Pumps or Compressors, 8. E. 
Glasgow. 

21,012. Spgxp Inpicators, C. Couleru-Meui, London. 

21,013. ToRNING over Leaves of Music, W. J. Hearn, 
London. 

21,0!4. Moprt Fasu1on Picrvres for Shop Wixpow 
Dre stne, R. D. Cohen, Liverpool. 

21,015. DraventsMan’s TabLE and Casprnet, E. G. 
Payne, London. 

21,016. Latrrer Fitine Appiiances, W. Macgowan, 
Ardrossan, Ayr. 

21,017. Boxes, C. Vogel, London. 

21,018. A1TacHMENT of Meta.s to Fusep Siuica, J. F. 
Bottomley and A. Paget, London, 

21,019. Apparatus for VenTiILaTING, A. W. Lawder, 
London. 

21,0°0. Lront~o Macuixes, C. Townend, London. 

21,021. Canisters, F. G. Handcock —(4. ¢. M U 
Natal.) 

21,022. 
Price, London. 

21,028. Strinoxp Musica I satruments, R. H. Payne, 
London. 

21,024. Serino Supronts for Cyciee, V. and V. Lorene, 


Alley, 


ol 








- ,US » & 

London. 

21,025. Macnines for 
London. 

21,02. Ou- nox, R. F. H. 
London 

21 027. Cowrnonstine the 
Schneider, London 

? eTRICalL. Meservaixne Inernuwenre, O KB 
me and H. P. Past, London 


Catcvu.atine, R. Leumann, 
Suhr and W. Murray, 


Serrecy of Eigeranity, A 











Hoxum, J. B. Robineon, Londen 


21,030. Corrow Gins, A. E. Cummins, London. 
_, Psonocrara Sounp Boxes, A. Fischer, 
ndon. 

21,032. Vatves, 8. Z. de Ferranti, London. 

21,033. Decorative Gas ILLUMINATION, 
Webber, London. 

21,034. SHavine Daviceg, W. Blair, London 

21,035 F.ixine or Securine Roor Srarxs, 8. Hansf.rJ, 
London. 

21,086. Fireproor Doors, F. R. Luke, London. 

21,037. Net-makinc Macuings, A. O. and G. Hammer, 
London. 

21,038. Exsctrric Bett Pesu. J. H. Hilliar, London. 

21,039. Devices for Use as Fire Screens, 8. Pinner, 


m.. OE. 


mdon. 

21,040. Execrric Arc Lamp3, F. W. E. Schuer, 
London. 

21,041. Tastinc Macuings, C. W. Speirsand A. F. Petch, 
London. 

21,042. Agc Lamps, E. R. Grot: and M. V. Ely, 
London. 

21,048. ALTERNATING-CURRENT E¥crric Motors, E. A. 
Carolan. —(The General Electric Company, United 
States.) 

21,044. Sarr Packinos, Th: Warwick Machinery 
Company, Limited.—(The Gene: al Blectric Company, 
United States.) 

21,045. StncLe-pHase DyNsmo-ELEcTaIc Macnuyes, E. 
A. Carolan.—(The General Elee ric Company, United 
States.) 

21,046. Frreprocr Fioors axd Cei1ines, J. F. Kleine, 


ndon. 
21,047. Manuracture of ALDEHYDES, G. Da:zens, 


ndon. 

21,048. Mirror Atracpment, C. G. Schloesser, 
London. 

21,049. Apparatus for Wixpixo THREAD, J. R. Sherman 
and the Moncrieff Spindle Company, Limited 
London. F 

21,050. GarpEen Hogs. J. Stone, London. 

21,051. PRopELLERS, E. W. Reeves, London. 

21,052. Improvep WasHinc Macuings, F. Oakley, 
London. 

21,053. Metnop of Disinrrctinec, A. Morgan, London, 

21,054.. Cu1TinG Enp ess Rots of Papgx into Loner- 
TUDINAL Srriss, E. Z. Taylor, London, 

21,055. CoLLar Stops, L. N. Loeb, London. 

21.056. Devices for STRINGED INSTRUMENTS, J. Prenzel, 
Liverpool. 

21,057. Fastentnc the Hears of Casxs, R. Burn, 
London. 

Ist October, 1904. 

21,058. Licntinc INcanpescentT Gas Burners, J. R. 
Billington and W. Hall, Horwich, Lancashire. 

21,059. MetHop of AERATING Sswaaeg, F. Ncake, Wol- 
verhampton. 

21,060, Roorine HosticvitTurat Beivpines, |. Faulk- 
ner, Walton-on-Thames. 

21,061. Macaines for DxittixG OprRations, J. Reid, 
London. 

21.062. Manuracture of Picments, J. F. Bennett and 
J. Mastin, Sheffield. 

21.063. Suips’ Venritators, J. B. Le Maitre, Pirming- 
ham. 

21,064. Kgy-BoarD OPERATED Macuines, D. Murray, 

mdon. 

21,065. Cigar and CiGARETTE Hotpers, J. J. Carter, 
Dublin. 

21,066. Dovpiinc Macuinges, W. T. Smith, Man- 
chester. 

21,067. CenrrirucaL Macuings, J. W. Macfalane, 

Pacxincs for Piston-rops, S. A. Ward, 

21,069. Macutng for DRAWFILING SHARPENING STEELS, 
J. T. Howson, J. Lee, and 8. Hawson, Sheffield. 

21,070. ReveRsinG Gear, G. Webster, R. G. Bickerton, 
and J. Gunvill, Hull. 

21,071. Furniture Castors, A. T. Matchett and A. B. 
Oakden, Birmingham. 

21.072. Mgans for Securina Potieys, W. and W. H. 
Shaw, Birmingham. 

21,073. Securrne Covers to PrrumaTic TyRED WHEELS, 
W. and W. H. Shaw, Birmingham. 

21,074. Looms, W. M. Reekie, Manchester. 

21,075. Raxgs, J. C. Norwell, Glasgow. 

21,076. Macuine for AgratinG Liguips, C. D. Areari, 
Glasgow. 

21,077. ENGRAVING MgETALLic Surraces, W. A. and 
C. A. Ker, Glasgow. 

21,078. Retarn1nc Stvps in Position, E. G. Peyton and 
J. A. Sillars, Glasgow. 

21,079. Printine Woven Faprics, The Calico Printers’ 
Association, Limited, N. J. Bryce-Smith, and A. M. 
Hanson, Mar chester. 

21,080. CompoTinc PuoToGcRaPHic Exposurss, J. W. 
Newall, London. 

21,081. Macwnetic Separators for Orgs, J. T. Dawes, 
Liverpool. 

21,082. Cootixc Apparatrs, H. Limburg, London. 

21,083. Mirkinc Macnines, W. Stewart and W. 
Jardine, Glasgow. 

21 084. ATTACHING ORNAMENTS t> BepstEaps, J. W 
Hoyland and W. Thompson, Birmingham 


21,085. Fasteninas for Winpows, &c, W. Prosser, 
Lon 5 
21,086. PictortaL Post-carps, H. W. Akroyd, 


Halifax. 

21,037. Hosr Coupiines, J. W. Crook, Burnley. 

21,088 Puppiinc Furnaces, W. Wilkins and J. 
Overend, Wolverhampton. 

21,089. ApveRTIsING Devic k, F. W. Hayward, Norwich. 

21,090. Lip for Topacco Pipgs, W. K. Halladay, Bir- 
mingham. 

21,091. MecHanicaL Mop Squrezer, C. E. Rothwell, 
Rochdale, Lancs. 

21,0922 Woop Bepstraps, F. 8. Wright, Birmingham. 

21,093. Hasxerna Watt Mirrors, H. and C. Sauer, 
Berlin, Germany. 

21,094. DouBLE-FLow TusE fur Liguins, D. Crowther 
and Gl.ver’s Water Tube Boiler Company, Limited, 
Leeds. 

21,09%. Roots, J. Hazelip, I coeds. 

21,096. WeaTHs»k Screans for Txamcars, J. Griffiths, 
Manchester. 

PaireRN Carps for WEAVING, 
Halifax. 

21,098. Waste Pap*r Box, A. L. Tayler and H. Store 
and Son, Limited, Banbury. 

21,099. TaERMomETERS, O. Steinle, London. 

21,100. AuToMaTIC APPLIANCE fur Px»venTING Bata 
Cuarrs ConTINUING in MOTION of THEIR OWN ACCC Rv, 
C. W. Polito, London. 

21,101. Process for Maxtne a Susst: rote for Conk, 
H. Birkbeck.—(F. H. Brooks, United States ) 

21,102. Nut-Locks, H. T. Hughes, London. 

21,103. F)RE-EXTINGUISHING APPLIANCES, J. Stradling 
and E. P. Plenty, London, 

21,104. Prancrortss, W. A. Slaughter, London. 

21,105. Remepy for Skin Diskases in ANIMALS, FI. &. 
Campbell, London. 

21,106. Freep Recucator for Borers, W. H. and A. 
W. Bice, London. 


T. S. Jones, 





Macutse Divipine-ngap, H. H. Thorne and J. | 


21,107. Wages for Mcror Cars, Xc., 8. G. Massey, 
London. 

21,108. Concentric Scraptxe Appiiance, A. V. Camp- 
bell, London. 

21,109. Bram Cover, V. Miller, London. 

21,110. Razor Sraeor, A. Hedges, London. 

21,011. Muuripce Seinpie At romatic Laturs, * 
Harrison, + 9 , . sl cables 
1.112. FPar<« Waees Cretcnes for 1eV¥CL* 

Phillips. E. W. Bohlo, H. C. Church, and » Hesketh, 
Birmingham made by a 


1,118. Tix Bane for Ratwava, R Hnto the lead 
j ‘ ac 
F. Bland, Sheftieki 
L1l4. Ventona Wuamss, (). Middle 
1,11 DistnTRORAt on Mcamens, J 

21,116. Mecwantem for Pax APEU TICS 
Haneon, Londen , 

L117. Maecurwe for Seatiw mainiy to the use of 
Donde treating cancer and 
l ‘ { a . 

— vee =e hing fractures or disloca 


W. Benham Snow read a 
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21,119. Lumtovus M. Nivert, 
London 

21,120. Teapots, C. H. Leibbrand, London. 

2',12'. Game, J. D. Adams, London. 

21,122. Cowpgr Sroves, C. L. Pérard, London. 

21,123. Cranes, P. B. Black, London. 

21,124. Tromspoygs, C. Grinsted and E. E. Stuart, 
London. 

21,125. Tromnoygs, C. Grinsted and E. E. Stuart, 
London. 

1,126. Newspaper Fixx, J. Wilson, London. 

21,127. Moror Taicycues. C. C. Fudway, London. 

21,128. Kevpoarps for Pianos, L. and A. Derdeyn, 
London. 

21,129. Warer-tigst Sarr Lrinines, E. Albrecht, 

ndon. 

21,130. Stoves for Heatrne Irons, E. Whitehouse and 
The Cannon Iron Foundries, Limited, London. 

21,181 Etgerrtc Switcuine Davice, P. B. H. and 

. H. P.“Seabrook, London. 

21,132, Ecscraic Switch Gear, W. P. Thompson.— 
(L. Dill, Germany.) 

21,133. Cameras, A. Herbst, Liverpool. 

21,184. Toy, R. H. S. A. Battersby, Liverpool 

21,135. Fuses for Etecrric Circuits, A. R. Pritzhard 
and R. Whipp, Liverpool. 

21,186. DistRIBUTING ACTUATING FciuIp in Morors, 
Clarke, Chapman and Co., Limited, and W. A. 
Woodeson, London. 

21,137. Stenci. Sueers for Dopricatine, F. Shure, 
London. 

21,138. EL&cTRO-MAGNETIC THERAPEUTIC APPARATUS, 
F. Bachelet, London. 

21,139. Frame Burtprnas, A. Miiller, London. 

21,140. Frame Burivinas, A. Miiller, London. 

21,141. Preeaymest Mecaantsm for ComINn - FREED 
Mersrs, The British Thomson-Houston Company, 
Limited, and F. Holden, London. 

21,142. VariaBte Sprep Mecuanisms, E. A. Carolan.— 
(The General Electric Company, United States.) 

21,143. PowsR-TRANSMISSION Davicrs, E. A Carolan. 
(The Geneval Electric Cowipany, United States.) 

21,144. Ececrric Licutine of Tras, H. Leitner and 
R. N. Lucas, Byfleet, Surrey. 

21,145. Conrrotiinc Execraic Circuits, H. Leitner, 
Byfiest, Surrey. 

21,146. AccumuLaToR Pcare:, H. 
Surrey. 


ADVERTISEMENTS, 


Leitner, Byflest, 


83rd October, 1904. 


21,147. Ovens, 8S. W. Amphlet and A. A. Anderson, 
Birmingham. 

21,148. Qoick-FiRING AmwMcNiTION, E. J. Kyves, 

ondon. 

21,149. TarorT3 for Arr-ouN Practice, H. F. Harvey, 
Birmiugham. 

21,150. Hus for Moror-cak Wuests, D. Lisier, Brad- 
ford, Yorks. 

21,151, Macarnery for Corkinc Bott gs, E. Armitage, 
Bradford. 

21,152. Bow Firrine for Letrer Fing, R. S. Setten, 
Birmingham. 

21,153. Pagventinc Frre-nose Inpgntatioss, H. C. 
Sparks, Brighton. 

21,154. Recorpinc the SrrenotH of Sreaoke Ds- 
LIVERED to a Gotr Batt, H. Purdie, Halifax. 

21,155 Picks, T. Duckworth and W. Hartley, Man- 
chester. 

21,156. Gurptne Ropgs on to Wiyp.assgs, W. Parish, 


ull. 
21,157. EvecrricaL Switcues, H. W. Cox, Notting- 
ham. 


21,158. Reoviatine the Suepcy of Sreay, T. G. Barron, 
stockton-on-Tees. 

21,159. Incusators, J. H. Sutcliffe, Ripley, Yorks. 

21,160. Inpooa Taste Games, W. J. Uhesters and E. 
Gormly, Liverpool. : 

21,161. Crecie Diviogr, W. H. Wilkinson, Wallsend- 
on-Tyne. 

21,162. Meruop of Fastzntnc Garments, R. Hannan, 
Glasgow. 

21,16. SypHowic Water-cLoseTs, W. Oates, Halifax. 

21,164. Rartway Cueck Pass, M. Robbins, Chobham, 

jurrey. 

21,165. InTERNAL ComBUsTION Escinge3, D. Macaulay, 
London. 

21,166. Kzy Orzyinec Cans, C. L. Tweedale, Askwith, 
near Ot'ey, Yorks 

21,167. Avromatic WATER Sorrensr, H. 8. Flynt, Sale, 
Cheshire. 

21,168. Locomotives for Common Roaps, L. J. Todd, 
London. 

7 Merat Rats, H. W. Perry, Trichinopoly, 
India. 

21,170. Trotysy Pott Apsuster, W. C. M. Pettingill, 
Leeds. 

21,17). Internat CompzstTion Encine?, W. Turner, 
Manchester. 

BapoE3 for Foorpattu Civus3, F. T. Harris, 


21,173. Watcnes with ADvgRTISEMENTS, H. Koenigs- 
berger and H. Welsch, London. 

21,174. PorTaBLe Foipinc Taswes, J. Broad, London. 

21,175. Atr-ticht UrTensit for Preservinc Foon, 
H. C. B. Dy-r and A. Sugden, London. 

21,176. SecrionaL Ties for Motor Cars, B. H. M. 
Davies-Cooke, London. 

21,177. INFanTs’ FEEDING Botries, M. D. Armstrong, 
London. 

21,178. Steam Megasurinc Apparatus, M. Gehre, 


London. 
21,179. Fountatw Pays and Penciis, D. O. Moody, 
maon. 
21,180. Device for Rerarninc Borrons, T. Pounds, 


mdon. 

21,181. INCANDESCENT Lamps, A. Knopfand B. Mindsent, 
London. 

21,182. NON-REFILLABLE Borrves, W. P. Warren and G. 
8. Gunnis, London. 

21,188. Urinistinc the Exaaust of Enorgs, A. E. R. 
Bottone and G. Dadd, London. 

21,184. Vesse for Carryinc Water, 8. C. Tomkins, 
London. 

21,185. BotrLe-cLEANING Macuing, J. Rivette and W. 
B. Robertson, Paris, nce 

21,186. Warmine Buitpines, W. G. Stoncham, Wind- 
sor, Berks. 

21,187. Corsa, L. Hirt, London. 

21,188. Means of Pickinc GROWING V&GETABLE 
Marrer, F. W. Goode, London. 

21,189. Lirrine Jacks, The Steel Nut and J. Hampton, 
Limited, and T. Hampton, London. 

21,19). Conrrivance for Curtina Toxss, I. J. Haddon 
and C. E. Williams London. 

21,191. Improvep Borine Birt, J. Nash and W. Braid, 
London. 

21,192. Construction of SHouLpER Pap:, C. Morfey.— 
(Rosenwald Brothers, France.) 

21,198. CLosine Device for Baas, W. E)lis, London. 

21,194. ManuracturE of Esve.opss, A. Tcellschow, 
London. 

21,195. Manuracrure of Ptates, K. Griinzwe'g, 
London. 

21,196. TaEATING VaRNISHES, A. Kronstein, London. 

21,197. InvanTs’ Fgepinc Bortries, H. 8. Parnes and 
J. Ellis, London. 

21,198. Sarety Hook, A. Mosler, London. 

21,19). Caarr-cutrers, W. Willisms, Iondon. 

21,209. Tracror, E. G. Craven, London. 

21,201. Moror Cars, M. Fischer, London. 

21,202. Sreertinc Gear for Motor Veuicies, M. 
Fischer, London. 

21,203. Motor Venicies, M. Fischer, London. 

21,204. ManuracturE of GuNPOWDER, La Société de la 
Poudre Peigne et des Brevets Jacques Luciani, 
London. 

21,205. CanTRIFUGAL Fans, J. Chapman, London. 

21,206. Macuing for the Deatina of PLayina Carbs, 
G. Murch, London. 

21,207. Press Copyinc Lerrers, L. Banks, London. 

21,208. CARBON TRANSFER Paper, C. L. A. Brasseur, 


London, 
21,209. ScrEeN Hotpers, C. L. A, Brasseur, London. 





21,210. PoLycuRoME PuoTocrapus, C. L. A. Brasseur, 


mdon. 

21,211. REGENERATING NEGATIVE ACCUMULATOR PLATES, 
R. Kieseritzky, London. 

21,212. Tunnet Construction, P. Kammerer, London. 

21,213. Puatinc Macuines, A. T. Spencer, London, 

21,214. Apparatus for CrysToLEUM Parntine, M. A. 
Tomkins, London. 

21,215. Securinc Pneumatic Tires to Wage. Rims, 

- Heale, London. 

21,216. Prorgctina Trres, F. H. Richardson, London. 

21,217. AvTomatic TELEGRAPHIC APPARATUS, A. 
Damaskinos, London. 

21,218. Uncoupiine Links, A. B. Johnson, London. 

21,219. Straw Press, W. E, Evans.—(&. Walter, Ger- 
many 

21,220. Automatic Werr RePLENISHING M&CHANISMS 
of Looms, R. B. Ransford.—(7e Northrop Loom Com- 
pany, United States ) 

21,221. Conprnsation of Steam, H. A. Fleuss, London. 

21,222. Sockers for Eugcrraic Lamps, The British 

Thomson- Houston Company, Limited.—(The General 

Electric Company, United States 

l, System of TransrporTine Luacaar, W. M. 

Johnson, Liverpool, 

= Oi Lamps, I. H. Jones and E. 8. Price, Liver- 
pool. s 

21,225. Rakes for MaRKET GARDENING PuRPosss, 8S. 
Dean, Liverpoo'. 

21,226. ConriNvous AERATION and Svuppty of Liquip, 
E. Mack, London. 

21,227. PorRTaBLE APPARATUS for Pressinc Rarts, M. 
Woods and T. J. Gilbert, London. 

21,228. Wrencnas, A. A. Riasse London. 

21,229. Packaags for Exports, T. Knox, London. 

21,230. Winp Gaver for Rirce3, G. B. H. Austin, 
Victoria, Australia. 

21,231. For. Economisers, G. J. Cartwright, Brisbane, 
Australia, 
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21,232. Damprnc Our of Cinpers, 8. M. Ellis and F. 
Addy, Sheffield. 
21,233. ManuracturE of ARTIFICIAL Srong, F. N. 
Reavell, Leytonstone, Essex. 
21,234. Warexproor, E. C. V. Betty, St. Andrews, 
Bristol. 
21,235. Consrructine CoFrFIN Nats, W. Sanders, 
Birmingham. 
21,235. INCANDESCENT INTENSIFIER, J. Wolfson, Bir- 
mingham. 
— Socks for Boots, E. Fernandez-Moreno, Man- 
chester. 
21,233. MerHop of Exrractina Precious Metats, R. 
C. Wild, London. 
21,239. AtracHtNe StaLes to Bruss Heaps, E. and G. 
Moorcroft, Manchester. 
21,240. Fastenines for Corsets, P. H. and F. Galli- 
more, Derby. 
21,241. ConsumpTion of Smoke, J. Partington, Keigh- 
ley, Yorks. : 
21,242. Ececrraic Arc Lamps, O. Gross, Manchester. 
21,243. Contact for Evectric Ienition, H. F. Rogers 
and 8. Edmonds, Birmingham. 
21,244. Poiieys, A. L. Kendrick, Birmicgham. 
21,245. Apptiances for Cookine Eoas, A. Hateley, 
Birmingham. 
21,246. Lirts, W. F. Fish, Kettering. 
21,247. Letrer-Box Opgnine, D. P. Corbet and W. M. 
Hugkes, Kidderminster. 
21,248. Back-PEDALLING BRAKE Mé&cHANIsM, F, E. 
Baker, Coventry. 
21,249. ALarm fur Cycies, W. H. Moss and W. Neal, 
Birmingham. 
21,250. Stirrup Bars, H. Withers-Lancashire, Goring, 
jussex. 
21,251. Lapres’ Garments, W. 8. Barrie and R. Kersel, 
Hawick, N.B. 
21,252. Fireticurer, M. Walmsley, Halifax. 
21,253. Cycte CLrurcH Mrcaanism, G. W. Howard, 
Birmingham. 
21,234. Supgrueaters, H. W. and W. H. Richards, 
Manchester. 
21,255 Tarpop Heapsfor Camera Sranps, J. A. Sprason, 
Birmingham. 
Kp on Scpports for Moror Bicycigs, T. Price, 
ndon. 
— EXPANDING TaBLEs, M. G. and D. R. de Simone, 
ndon. 
21,258 Comptnep Rattway and Tramway Track, W. 
H. Boyd, Manchester. 
21,259. Switcaes, H. W. Cox, Nottingham. 
21,260. Fish Hooks, C. and O. Wyers and A. Smith, 
Birmingham. 
21,261. Cuackinc Lirrs when the Havu.ace is Broxg, 
R. J. Todd, Newcastle-on-Tyne. 
21,262. MecHanicaL Rope Grip, F. G. Smith, Inver- 
ness, N.B. 
21,263. VentiLaTiNne Factorigs, A. and D. D. Gray and 
J. M. Adam, Glasgow. 
21,264. Ececrric Anc Lamps, A. Eckstein and A. E. 
Avgold, Manchester. 
21,265, Bripies, A. Allen, Guildford, Surrey. 
21,266. CycLe Seats, T. Lees, London. 
21,267. Puncture Inpicator for Pyzumartic Tirgs, S. 
E. Bazeley, Northampton. 
21,268. BREAD-MAKING Macuinges, C. E. and J. E. 
Pointon, London. 
21,269. Tatpop Stanps for Gotr Bacs, R. Riitt, 
Dundee. 
21,270. ADJusTaBLE CuHarrR, E. Smith, Wallington, 
Surrey. 
21,271. REFRIGERATING Macuines, La Société Anonyme 
Westinghouse and M. Leblanc, London. 
21,272. REFRIGERATING Macutngs, La Société Anonyme 
Westinghouse and M. Leblanc, London. 
21,278. Vacuum TuRBINE, H. Duden, jun., London. 
21,274. Rounpapouts, J. Abbott, London. 
21,275. PETROLEUM Enorng, R. O. Allsop, London. 
— Sopptyine Evectric Cugrenr, P. T. J. Estler, 
mdon. 
21,277. Exp.Losion Enorngs, T. S. James, London. 
21,278. Stgam Enotings, T. H. Shelton, London. 
21,279. IncanpEscent Gas Lamps, H. Tattersall, 
London. 
21,280. Construction of Burtpincs, M. Rosen, 
London. 
21,281. Bookmark, E. de Buriatte, London. 
2',282. CanTRIFOGAL Macutngs, F, Mortensen, London. 
21,288. SrgERING Roap VeuicitEs, H. T. Brown, 
London. 
21,284. Humipirrers, H. H. Lake.—(A. Clarkson, 
United States.) 
21,285. Cameras, J. 8. Wright, London. 
21,286. Brake for VeLocipepEs, Rudge-Whitworth, 
Limited, and J. V. Pugh, London. 
21,287. INNER Tosgs for Pneumatic Tires, E. H. 
Brooks, London. 
21,288. Reversinc Gear, H. J. Andrew, London. 
21,289. Raprators, W. J. Wood, Coventry. 
21,290. Screws and Botts, J. Thomson, London. 
21,291. Disc Water Meters, J. Thomson, London. 
21,292. WasHiInc Macuings, A. J. Hall, London. 
21,293. Meruop of Frxina Pipe Vices, J. H. Prime, 
London. 
21,294. Coottne Apparatus for ExpL“ston Motors, G. 
Egloff. London. 
21,295. PaorooraPHic Cameras, M. Niéll. London. 
21,296. NON-REFILLABLE Borties, F. B. Aspixall, 
London. 
21,297. ConruGATED Bars, A. L. Johnson, London. 
21,298. Carspurktiers, T. W. Barber, London. 
21,299. Sernninc Rouiigrs, A. M, Mothes, London. 
21,300. Gyroscopic Apparatus, A. LL. Doignon, 
London. 
21,301. Borrie-wasHine Macuinges, A. J. Boult.—(F. 
J, Poths, Germany.) 
21,302. Lastina Boots, A. Harrington, J. A. Bown, 
and W. Watts, London. 
21,303. Brakss, B, Froggatt, W. Cook, and T. Bayley, 


London. 
21,304. Looms for Weayine Fappics, 4. E. Hodder 





and the Warp- pile Weaving Company, Limited, 
London. 
21,805. Borrte-wasHING Macuings, F. W. Gillessen, 


ndon. 
21,306. Fasreninos for WEARING APPAREL, J. Thompson, 
ndon. 
21,307. Evecrricitry Merer, E. J. Javaux, London. 
21,808. InsrgpSupport for Usk in WaLK1N«, H. J. Neal, 


on. 

21,809. Srartinc Apparatus for Rarsina Warer, L. 
Neu, London. 

21,810. Sme.Tine Furnaces and Stoves, W. Moseley, 
London. 

21,811. Packina for Prorectine Fruit, G. P. Reed, 
London. 

21,812. Arrsuips, G. C. Brown, London, 

21,813. Preventinc Borrte Reritimxc, P. Sharp, 
London. 

21,314. Ecrecrric Paase Inpicators, K. Edgcumbe 
and E. I. Everett, London. 

21.815. Gaounp Derectors and Exvgcrric Cut-ourts, 
The British Thomson- Houston Company, Limited.— 
(The General Electric Company, United States.) 

21,316. Grips for Gas Puririgrs, 8. Cutler, jun., 
London. 

21,317. PLanrs for Makine Water Gas, L, A. Payens, 


ondon. 

See Propucers, F. Neuman, 

ndon. 

21,319. Caucxs, H. J. Kimman, London. 

21,320. ReckNERATIVEe INrERNAL COMBUSTION ENGINES, 
H. F. Fullagar, London. 

21,321. Prpk Wrencu ATracuMENT for ADJUSTABLY 
Spanners, H. H. P. and P. B. H. Seabrook, 
London. 

21,822. Ercainc Metat Pcates by ELEcTROLYsIs, 0. 
C. and H. Strecker, London. 

21.323 Swincine WINpDow Sasues, W. P. Thompson. - - 
(S. W. Funk, United States.) 


5th October, 1904. 


21,324. WateR Heatine System; for Bui_pines, W. 
H. Massey, London. 

21,325. WaTEeR Sorrentnc Piant, W. H. Massey, 
London. 

21,326. CLosurE for Borries, G. C. Marks.—(The Crowra 
Cork aed Seal Company, United States.) 

yo Vatve Motions for ENcinges, T. Wilson, 

ull, 

21,328 AtrracHinc HanpDLEs to Peet Heaps, H. Smith, 
Birminghain. 

21,329. ELectric Tro.igy, T. Cowburn, Hucclecote, 
Gloucester. 

21,330. Rina Spixnine Macaines, Langworthy 
Brothers and Co , Limited, and T. Yates, Manchester. 

21,331. Stass for Partition WALLS, J. E. Chadwick, 
Sheffield. 

21,332. ATTACHMENT for TELEPHONE 
Thornicroft, Undercliffe, Bradford, 

21,338. Tie Brock, H. Gould, Barrow-in-Furness, 
Lanes. 

21,824 Sgats for OcTpoor Purposss, F. Leese, New- 
castle-on-Tyne. 

21,335. PaotocrapHic DEvELopine Apparatus, J. W. 
Meck, London. 

21,836. CaiLpReN’s Mart-cart Ax es, W. I. Wilson, 


Receivers, D. 


eeds. 

21,337. Tyinc Mareriats for Trees, C. E. West, 
Walthamstow, Essex. 

21,338. Srpg CarR1IacE for Motor Cars, D. J. Jones, 
Bristol. 

21,339. AvromaTic Fountains, W. J. Cole, London. 

21,340. Propucine Exvectric Liaat, CU. F. Adams and 
L. R. Whitfield, Liverpool. 

21,341. Laset Hotper for Baas, J. F. Maples, Pitts- 
moor, Sheffield. 

21,342. Strays for Greennouse Licuts, G. Ragdale, 
Wolverhampton. 

21,343. Sow Carps, R. Wheatley, jun., Birmingham. 

21,344. Stanps for Ink VessEcs, W. Miller, Bradford. 

21 345. Bapres’ Feepine Bortiss, E. E Toy, Birming- 
ham. 

21,346. PortaBLe GaRDEN Seat, M. MacGregor, 
Glasgow. 

a 3 3 Sprnninc Yarns, N. R. Newsholme, Keighley, 

Yorks. 

21,348. Fittinc INTRRNALLY StoppERED Borrves, P. 
Binns, Keighley, Yorks. 

21,349. Preventinc Dost in Gratgs, J. Hendry, 


Glasgow. 

cg oe Jocorr for PRintinc Macutnes, F. W. Musgrave, 

eeds. 

21,351. Enemas, E. Keswick, Leeds 

21,352, Stone Sawino Macuryrs, R. C. Harrison.—(0. 
W. Alston, United States.) 

21.353. Hinaxp Lock, F. Bode, Leek, Staffs. 

21,354. Post ADVERTISEMENTS, 8. Schwarz, Newcastle- 
on-Tyne 

21,355. Acroatinc CarpuretTers of Internat Com- 
BUSTION Enorngs, J. E. Barrows and F. J. E. Clarke, 
Birmingham. 

21,356. Domestic Ranogs, T. Bamforth and P. Allan, 
London. 

21,357. Pirg Wrencu, W. Wyllie and N. Bell, London. 

21.358. Puncrure Proor Protacror for Trirgs, £. 8. 
Fardell, Norwich. 

21,359. ApsusTaABLE Cuairs, J. Fels.—(il. L. Price, 
Dnited States.) 

21,360. Waggts for Motor Venicies, A. J. B. Lézé, 


mdon. 

21,361. DousLe Couvar, F. W. Mugford and W. H. J. 
Moody, London, 

21,362, WorKino of Switcu Points, H. A. Thomson, 


lasyow. 

ee Resovine Woot from Skis, I. Winches, Brad- 
ord, 

21,364. Boots, A. Bryan, London. 

21,865. SrraicaT Bar Ki trina Macurines, R. Edwa ds, 
A. G. Dre , and A. D. Butler, London. 

21,366. Fius Toses of Stzam Generators, J. Hopkin- 
son and P. A. West, London. 

21,367. Copyinc Tractnos by ARTIFICIAL Liont, B. J. 
Hall, London. 

21,368. Macuines for NatLinc Boots, G. H. Catt, 
London. 

21,369. LABELLING and Wrappine Macaineg, The Fox- 
grove Machinery Company, Limited, and F. Grover, 


London. 

21,370. TaLKinc Macuings, 8. 8. Aburn and A. Watkins, 

mdon. 

21,371. Recepracues for Srorace of PerisHaBLe Com- 
mopitigs, R. W. Webster and H. J. WestandCo, 
Limited, London. 

21,372. TickeT REGISTERING and Issuinc Macatng, J. 
R and M. A. J. Harper, London. 

21,373. FactLitatinc Kemovat of Corns from TaBies, 
W. Dittmar, Plumstead, Kent. 

21,374. Rait Jornts, A J. and W. Roberts, London. 

21,375. Secortnc Broom HaNnDLE in Socket, 8. Day, 
London. 

21,376. Paintinc Presses, S. G. Goss, London. 

21,377. Paintinc Macuinery,C. M. Johnson, London. 

21,378. Cvcie Brake, T. C. Enright, London. 

21,379. Printina Presses, S. G. Goss, London. 

21,880. Matorine of PotaBLe Sprritvovs LiquipDs, 
R. J. Friswell, London. 

21,381. New Game, T. H. Bastin, London. 

21,382. OPERATING TeLEPHONE Systems, A. T. M. 
Thomson and the Th Davis Teleph System, 
Limited, London. 

21.883, FiexipteE Hypravtic Tustne, F. G. Heath and 
the Heath Hydraulic Brake Company, Limited, 
Birmingham. 

21,384. Hypravtic Cycie Brakes, F. G. Heath and 
the Heath Hydravlic Brake Company, Limited, 
birmingham. 

21,385. Stace Scenery, W. B. Smith, London. 

21,886. Sawine Macuinxs, D. Alemain, London, 

21,387. PREPARING SUBSTANCES CONTAINING OXYGEN, 
G. F. Jaubert, London. 

21,388. ELectric MRAsURING [NSTRUMENTS, The British 








Thomson-Houston Company, Limited.—(The Genera, 
Blectric Company, United States.) 
21,389. Process of Brewina, A. KE. Hewer, London, 
21,390. Comns, W. E. Richards, London, - 
21,391. CenrrirucaL Pues, C. H. Innes, London. 
21,392, P. apas, F. Heil , London. 
— Briquerres of ArsENious Acip, L. Souheur, 





ondon. 
21,394. VaRyING the TempzRatuRE of Fiuips, 8. Stark, 
London. 
21,895. Cgramic Propucts, 8. Stark, London. 
21,396. Propuction of Cuay ARTicLEs, 8. Stark, 


London. 
21,397. Dygine MATERIALS in the Purce, J, Cadgéne, 


ndon, 

21,393. Cortina of GunpowpER Sueets, J. Luciani, 
London. 

21,899. Rorary Enoines, 8. Quincey, London. 

21,400. ELtgectric Traction Systems, A. ©. 
London. 

21,40{. ErrectinG TELEPHONE COMMUNICATION, A, ‘|, 
M. Thomson, London. 

21,402. Ececrropges for ELecTRic ACCUMULaToRs, |. 
W. Jungner, London. 

21,408. INCREASING ActIvITy in ELECTRODE Massrs, £. 
W. Jungner, London. 

21,404. DistenpINa Hanppaas, 8. Grudzinski and P, 
Krausse, London. 

21.405. SusPENDING OvERHEAD Wires, A. Kuchinka, 
London. 

21,406. Mountine Suarts, G. C. Marks.—(J. Rosenthi/, 
Germany.) 

21,407. Srrincep Musica. INstTRuMEN1s, M. B. Hern, 
London. 

21,408. Propuction of ComBpustisLe Gas, A, 
Neuilly-sur-Seine, France. 


Eb: ra'l, 


ey ie 
Perrier, 








SELECTED AMERICAN PATENTS. 
From the United States Patent-qffice Qffcial Gazette. 


767,766, Suprrugater, J. H. Rosenthal, London 
England, — Filed April 27th, 1904. 

Claim.—A steam superheater, comprising a firir 
chamber or furnace ; a combustion space or chamber 
a group of inclined steam-superheating tubes located 
in said combustion space and communicati: g with « 


767,766] 




















steam supply and exit ; a series of water-circulating 
tubes located between the furnace chamber and the 
superheater, and a series of connected water-circulation 
tubes enclosing said group of steam-superheating tubes 
communicating with an elevated steam and water 
drum. 


768,054. Exvecrric Furnace, C. @. P. de Laval, Stock- 
holm, Sweden.—Filvd May 8th, 1903. 

Claim.—(1) An electric furnace chamber having a 
horizontal feed opening, an escape opening, and a focus 
of electric heat within said chamber and opposite said 
feed opening, the said escape opening being located 
above said feed opening and between said feed opening 
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and said focus. (2) An electric furnace chamber of 
cubical form having a flat hearth. a fesd opening in 
one wall, a focus of electric heat within said chamber 
opposite said feed opening, and an escape opening in 
the roof of said chamber and between said feed open- 
ing and said focus, 


768,076. Pumpine Apparatvs, 4. C. £. Rateau, Paris, 
France.—Filed December 15th, 1902. 

Claim.—In a pumping apparatus of the character 
described, a steam turbine and its shaft, a main centri- 
fugal pump of high pressure located upon the turbine 
shaft and driven thereby, a centrifugal feed pump of 
low pressure also located upon the turbine shaft and 
driven thereby to constitute a means for forcing water 
iato the chamber of the main pump, an ejecto-con- 

















denser arranged to receive the exhaust from the tur- 
bine, an auxiliary centrifugal pump arranged on the 
turbine shaft and adapted to force water from the 
chamber of the feed pump into and through the ejecto- 
condenser and a discharge from said ejecto-condenser 
leading directly to the chamber of the feed pump, 
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THE INTERNATIONAL ELECTRICAL 
CONGRESS. 
No, II.* 
SECTION C.—ELECTRO-CHEMISTRY, 

Tis section held meetings in connection with those of 
the American Electro-chemical Society, the Faraday 
Society of England, and the Bunsen Society of Germany. 
The first paper was on “ The Relation of the Hypothesis 
of Compressible Atoms to Electro-chemistry,” by 
Professor Richards, of Harvard University, U.S.A., the 
hypothesis being that atoms are compressible. Mr. J. 
Sifrid Edstrom discussed “ Electrical Extraction of 
Nitrogen from the Air,” as a means of supplementing 
the supply of saltpetre earth, or “caliche.” Professor 
Wilder, of Cornell University, U.S.A., read a paper on 
“The Chemistry of Electro-plating,” and Professor 
Kahlenberg, of the University of Wisconsin, U.S.A., 
followed with one on “The Electro-chemical Series of 
the Metals.” Mr. James Swinburne, in a paper on 
“Chlorine in Metallurgy,” described a new process of 
reduction by the use of chlorine which is in use at the 
Castner-Kellner Company’s works :— 

Chlorine has been used in metallurgy before for attacking 
metallic gold ; and salt has been employed for ‘ chloridising ” 
roasting. The present process is, however, a new departure, of 
quite a different kind, and is really a new form of metallurgy 
calculated to displace the oxidation and reduction processes now 
in use toa great extent. How far the replacement will take place 
depends eventually on economy only. 

The principle of the process is treating sulphide ores, without 
previous roasting, with chlorine, so as to form chlorides of the 
metals, the sulphur being liberated as such. The chlorides are 
then electrolysed, yielding metals and recovering the chlorine. 
The chlorine thus goes round and round; and the process in its 
simplest form is analogous to separating the sulphur from the 
metals electrically, and changing the ore, at the mere expense of 
electrical energy, into its component metals and sulphur. This 
can, in fact, be actually done, but is not applicable to many ores 
on account of gangue, iron, and other metals. It is mentioned to 
give a clear idea of the essence of the process, 

In practice there are further modifications, The process 
naturally gives the best commercial return on ores that are refrac- 
tory to other treatment; and complex ores yield mixtures of 
chlorides and gangue which could not be electrolysed straight off 
without intermediate treatment. The intermediate treatment is 
always simple chemically, and consists in removing the gangue, 
and substituting zine for the other metals one after the other till 
there is nothing but chloride of zinc left, This chloride of zinc is 
then electrolysed and the zinc and chlorine recovered. If there 
was no zinc in the ore, all the zinc obtained is used up again ; but 
if there was zinc in the ore it is sold as zinc. 

The action of chlorine on sulphides is generally very vigorous, 
and enough heat is generated to keep the mass hot. The trans- 
former is something like a small cupola, It is an iron vessel lined 
with firebrick, and it contains mixed chlorides fused carrying the 
gangue and ore. The ore is run in at the top continuously and 
chlorine is pumped in at the bottom, sulphur coming off and pass- 
ing over into a condensing chamber. There is no difficulty about 
pumping chlorine. Iron cylinders, pistons, and valves are em- 
ployed, and, as is well known, though not — realised, dry 
chlorine, such as that from the electrolysis of fused chlorides, is a 
very harmless gas, 

The transformer is tapped at intervals, and the mixed chloride 
and gangue run into water. Broken Hill slimes, a waste product 
daily becoming more mountainous, have been chosen to work upon 
They contain zinc, lead, iron, silver, manganese, sulphur, and 
gangue. The gangue and lead chloride come out together, and 
the lead chloride is separated, the silver extracted, and the lead 
chloride electrolysed. The soluble chlorides are treated with 
chlorine, to get ferrous into ferric chloride, and the iron precipi- 
tated with zinc oxide or calamine. The manganese is got out 
separately or with the iron in a similar way. The zinc chloride is 
then boiled down and electrolysed. The electrolysis vat is simply 
an iron case lined with firebrick, and is kept hot by the excess of 
the electric over the chemical energy. 

The history of the process is simple. The first patents were in 
1897, and the process was tried in the laboratory and everything 
worked well, It was then tried on a pound scale and worked. A 
works was taken in Milton, and large scale experiments on elec- 
trolysis and handling of chlorine were carried out. A 3000-ampére 
electrolytic vat was run continuously for three months. Facilities 
were wanting there. Mr. A. J. Smith, the general manager of 
the Castner-Kellner Co., saw a chance of a future in the process, 
and the company put down an experimental plant, and acquired a 
licence for making chloride of zinc. 

Other papers in this section included the following :— 
“The Carbon Cell,” by Professor Haber and Dr. Bruner, 
Technical High School of Carlsruhe; “A Study of the 
Materials used in Standard Cells,” by Professor Hulett, 
University of Michigan, U.S.A.; “Electrolytic Con- 
duction,” by Professor Richards, Lehigh University, 
U.S.A.; “ Eectro-metallurgy of Iron and Steel,’ by Dr. 
Heroutt; “ Electrolysis and Catalysis,” by Professor 
Ostwald; and “The Edison Storage Battery,” by Dr. 
Kennelly and Mr. Whiting. 

SECTION D.—ELECTRIC POWER TRANSMISSION, 

The first paper was by Mr. Bignami on “ Electrical 
Transmission Plants in Switzerland,” and was followed 
by several papers on American practice in electric power 
transmission. 


SECTION E.—ELECTRIC LIGHT AND DISTRIBUTION. 

The first subject taken up was that of meters, and 
was opened with the paper by Mr. Arthur Wright on 
* Improvements in Electrolyte Meters;” this was read by 
Mr. Dick, of Brighton; Mr. Etienne de Fodor had a 
paper on “Rates for Electric Service; Mr. C. D. 
Haskins on “ A Study of Integrating Electric Meters ;” 
and Mr. Ross Green had a lengthy paper on “ American 
Meter Practice.” The paper by Mr. de Fodor related to 
German practice in regard to charges for both gas and 
electricity, and the discussion related to both methods of 
lighting. Colonel Crompton referred to the competition 
of gas at a low price in England; and Mr. Lieb, of New 
York, explained that in the United States the electric 
companies have not such a strong competition with gas, 
especially in gas motors.’ Colonel Crompton also stated 
that in England the companies charging the lowest rates 
pay the highest dividends. Mr. Robert Hammond, of 
London, and Mr. L. A. Fergusor, of Chicago, disputed 
Mr. de Fodor's statement that the power peak coincided 
with the lighting peak ; and Mr. Hammond also stated 
that the average period of use of current for power in 
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London is much more than the three hours which is said 
to be the average for the United States. Mr. Dick, of 
Brighton, also criticised Mr. de Fodor’s paper. 

A paper on “The Protection and Control of Large 
High-tension Alternating-current Distribution Systems ” 
was read by Mr. Eastman, describing the methods in use 
in Chicago. Mr. W. C. L. Eglin discussed “ Rotary Con- 
verters and Motor Generator Sets,” advocating the former 
where the output of the generating station is to be trans- 
formed to low-tension direct current of 25 cycles ; 
but in mixed systems, where the percentage of current 
transformed is small, and with higher frequencies, motor 
generators are preferable. A paper by Mr. Carl Roder- 
bourg described ‘‘ The Prussian System of Electric Train 
Lighting ;” and Mr. E. Jona, of Italy, had a paper on 
“Tnsulating Materials in High-tension Cables.” Mr. 
Philip Torchio spoke on “ Distributing Systems from the 
Standpoint of Theory and Practice,” and Mr. Alex. Dow 
described “ The Direct-current Distributing System of 
American Cities ;” while Dr. Gotthold Stern’s paper dealt 
with “The Superiority of Alternating Current for the 
Supply of Current to Large Cities.” In the discussion of 
these papers the question of gas again came up, and 
Colonel Crompton said that in this respect American elec- 
trical engineers had an advantage over English engineers. 
He also made the following remarks :— 

Now we come to the great variety of systems and results, In 
England we started with three-wire, 200 or 220-volt systems, dis- 
tributed into 110 volts. Practically we have doubled it everywhere. 
The largest cities in England—London with its six millicns, and 
four other cities with over 500,000—have practically adopted, after 
very careful consideration, this double voltage system. It was not 
adopted without a struggle. The struggle was on the side of the 
consumer, who was told, and probably with reason, that he was at 
some disadvantage, and he probably was, at the commencement. 
As a result, the majority of our consumers have their supply at 
over 200 volts in London and 250 volts in Glasgow. I think J am 
correct in saying that all the large distributing systems, all the 
large central stations in England that have gone over, have gone 
over with economical advantage, and with the result that the cost 
of the kilowatt-hour, the Board of Trade unit as we call it, has 
been steadily diminished, and now that we have the full advantage 
of this double voltage in the distribution systems, we find that we 
have got greatly reduced cost. 

The other papers included one by Mr. L. A. Ferguson, 
on “ Underground Electrical Construction; and one by 
Mr. H. F. Parshall on “The Yorkshire and Lancashire 
Electric Power Companies.” There were also two papers 
on the Nernst lamp, one by Mr. H. N. Potter and the 
other by Professor A. Blondel; and three papers on steam 
turbine work by Professor Rateau, and Messrs. Emmet 
and Hodgkinson. 


SECTION F,—ELECTRIC TRANSPORTATION, 

The first paper read in this section was by Mr. Philip 
Dawson, on “ The Electrification of British Railways,” 
and Mr. Entz followed with one on “ The Storage Battery 
in Electric Railway Service.” Two papers of a mathe- 
matical character were Dr. Niethammer’s “ Alternating 
v. Direct-current Traction,” and Mr. Danielson’s “ Theory 
of the Compensated Railway Motor.” In a paper on 
“Single-phase Motors,” Mr. Deri discussed the various 
types of these motors; Mr. R. A. Parke, of the Westing- 
house Brake Company, showed that with the growth of 
high-speed electric traction more attention should be 
given to the braking of high-speed electric cars and trains. 
Professor Rasch discussed the “ booster” system, and the 
calculations for a device suitable to one particular case. 


In power-stations for electric railways, especially for those feed- 
ing a network having a small number of cars running at the same 
time, there is a demand for a device to steady the power-station 
service. The unsteady load and current consumption in such 
power-stations grows worse as fewer cars are running at the same 
time on the line. It is known that ammeters and voltmeters of 
small power-stations indicate fluctuations continually, while large 
power-stations show mostly a steady load with small variations 
only. The disadvantages of the unsteady service with regard to 
the efficiency and the life of the steam engines and the generators 
of the power-stations are obvious. It is desirable also that the 
cars, especially those cars running on the outer ends of the line, be 
fed with aconstant voltage, which, however, cannot be expected 
from a power-station having a Joad too heavily fluctuating. 

To steady the machine service, a buffer storage battery is often 
used ; that is, a floating battery connected parallel with the power- 
station generators. It is indisputable that such batteries possess 
valuable features, For instance, they are of great importance in 
case of breakdown of the machine service, and they give a chance 
to run some cars just before starting up and after shutting down 
the regular power-station service. They have a disadvantage, 
however, in that they do not react upon the fluctuations of the 
current, but only upon the voltage. Though an absolutely steady 
voltage on the bus cannot be assumed, it is evident that the less 
work the battery does as a buffer battery, the steadier the voltage. 
It is very likely, however, that even with nearly steady voltage 
the machine may be subject to heavy fluctuations, 

The buffer machine—booster—is another means of steadying 
the service. The machine is especially valuable for hoisting 
installations. It is indisputable, however, that these machines are 
also of great value for all railway central stations, and for all 
similar services with load fluctuations of short duration. 

A large centrifugal mass is driven by an electric motor—under 
certain conditions two motors may suitably be used. The arma- 
ture of the motor is in multiple with the network. The centrifugal 
mass naturally accumulates energy with decreasing network 
current and gives out energy in the network with increasing 
current consumption. Therefore the buffer machine works at one 
time as a motor, and at another time as a generator, 


SECTION G.—ELECTRIC COMMUNICATION, 

Several papers on wireless telegraphy were presented to 
this section, but the discussion was rather limited, as 
some of the papers had not been printedin advance. The 
five papers were as follows:—‘The Present State of 
Wireless Telegrapby,” by Professor J. A. Fleming, F.R.S., 
University College, London; “ Wireless Telegraphy,” by 
R. A. Fessenden; “ Wireless Telegraphy of the Italian 
Government,” by Marquis Solani; “Theory of Wireless 
Telegraphy,” by J. S. Stone; and “ Electrolytic Receivers 
in Wireless Telegraphy,’ by Dr. De Forest. In closing 
his review of the present state of the art, Professor 
Fleming made the following remarks as to transatlantic 
messages, which were first sent from Cape Breton to the 
London Times by Mr. Marconi in 1903 :— 

Criticism has not been wanting on this great practical achieve- 
ment, and many of those who are interested in submarine 
telegraphy have not hesitated to declare that wireless telegraphy 











can never be brought into a condition in which it can com 
with cables as a means of commnication. He, however, is a bold 
prophet who will venture to say what fifty years, or even less, will 
not bring forth, and submarine cable bag oe kd has* had just 
fifty years start of supermarine wireless telegraphy. Even the 
delays and difficulties in connection with the transatlantic wireless 
telegrapby have only repeated those of the early days of trans- 
atlantic submarine telegraphy. It will be remembered that the 
first attempt to lay a cable across the Atlantic was made in 
August, 1857, and was a failure, In 1858 a cable was laid success- 
fully, which broke down after a life of three months, after about 
700 messages had been passed through it. From that date there 
was an interval of nearly seven years before a new attempt was 
made to lay the 1865 cable, and it was only in 1866, or nine years 
after the first attempt, that a cable was laid which established 
uninterrupted transatlantic telegraphic communication. It is not 
yet nine years since Mr. Marconi filed his first British patent 
specification, and if we look back at what he has achieved in the 
past eight years there is no reason to doubt that he, if he lives, or, 
at any rate, those who come after him, will carry through the 
great enterprise he has initiated to commercial and successful 
completion. Hundreds of wireless messages have already crossed 
the Atlantic, and in that one single fact we have the guarantee of 
subsequent achievement. 

No one who was connected in their early days with the then 
new enterprises of incandescent electric lighting or urban 
telephony, and who can look back at what has been accomplished 
in twenty years from apparently the most unpromising beginnings, 
will need assurance: that commercial succcess can always be 
obtained where there is a substantial scientific achievement at the 
bottom of it. 

The telephone was also the subject of several papers, 
and Mr. Kempster B. Miller, in a paper on “The Auto- 
matic v. the Manual Telephone Exchange System,” 
pointed out that there are other features to be considered 
besides those of engineering, and intimated that there are 
features of the automatic system which may make it so 
popular as to force it into more extended use. It is now 
in use in four or five American cities. In a paper on 
“Loaded Telephone Lines in Practice,” Dr. H. V. Hayes 
stated the results obtained by the use of loading coils on 
telephone circuits. The addition of these coils to aérial 
circuits cannot be expected to effect any improvement in 
the quality of the transmission, whereas in the case of 
cables the introduction of the additional inductance renders 
the circuits practically distortionless, and effects a marked 
improvement in the clearness of the transmitted speech. 
Mr. F. J. Dommerque discussed “ The Telephone Problem 
in Large Cities,’ the problem being that of finding 
adequate and economical ways and means to provide 
proper telephone service in cities of over 100,000 
inhabitants, where the number of telephone users has 
increased enormously, due to the appreciation of the 
usefulness of the telephone and the decreased cost of 
service. The paper by Mr. Touanne on “Theory of 
Telephone Exchange Development” was of similar 
character, relating to operating rather than engineering 
matters. Mr. Joseph Hollos presented a paper on 
“Simultaneous Telegraphy and Telephony,” describing 
the methods adopted in Hungary with excellent results. 

A paper on “ Rapid Telegraphy ” was presented by Mr. 
Delany, describing systems requiring composition of the 
message on a tape as a preliminary to transmission by 
mechanical means over the wire, and recording of the 
message in Morse characters on a tape at the receiving 
station, requiring transcription before delivery. There 
were two papers on printing telegraphy, both of which 
pointed to an extensive development of this system. 
Mr. J. C. Barclay, in his paper on “ Modern High-speed 
Printing Telegraph Systems,” described the Murray, 
Rowland and Buckingham systems. Dr. L. M. Potts, in 
his paper on “Printing Telegraphy,’ summarised the 
matter as follows :— 

The subject of printing telegraphy presents so many phases, and 
the demands of the telegraphic business are so varied, that no one 
system is likely to be adaptable to all needs. It would appear 
evident, from the good showing of the several recently invented 
printing. telegraphs, that the adoption of printing telegraphs for 
general telegraphic business in America is imminent, and that the 
same machines will be used side by side with the printing tele- 
graphs already employed in Europe, and will in many cases 
completely replace-them. 

Professor Lodi, of the University of Padua, had a 
short paper on “ Harmonic Telegraph,” and Major Reber, 
United States Army, discussed “The Telegraph, Tele- 
phone and Cable in War.” After describing the condi- 
tions for military service, the experiences in several wars 
were reviewed, beginning with the seige of Sevastopol in 
1855, in the Crimean War. In the American Civil War of 
1861-65, the telegraph was employed on a greater scale 
than ever before attempted or since reached. Over 
15,000 miles of line—land, submarine, and field—were 
constructed, and for the first time the telegraph was used 
on the field of battle. The telegraph and telephone were 
extensively used during the Boer war, and in the Spanish- 
American war the telephone was used in the trenches 
before Santiago, and to direct the bombardment of that 
place, the telephone orders from the front being flagged 
to the fleet. In the present Russo-Japanese war, both 
sides appear to be making extensive use of telegraph and 
telephone communications. M. Saitaro Oi presented a 
paper on “ Telegraphy and Telephony in Japan.” The 
conditions for the year 1903 were as follows:— 


Miles of land lines 16,600 
eee ee 80,213 
Miles (nautical) of submarine cables 2,178 
Miles of aérialcables... ...  ... 10 
Number of telegraph stations... . 2,178 
Number of telegraph instruments... ... 4,216 
Number of messages charged ... ...16,987,760 
Expenditure wis let ae £623,474 
WO. soc, acer atl eek £656,749 


A peculiar case of damage to lead-covered aérial cables 
in Australia was given in a paper by Mr. John Hesketh, 
electrical engineer for Queensland. Holes are made by a 
small beetle, the larve of which bore into the lead 
covering. 

SECTION H.—ELECTRO-THERAPEUTICS., 

The papers in this section related mainly to the use of 
electricity and Roentgen rays iu treating cancer and 
tumerous diseases, and in examining fractures or disloca- 
tions in the human body. Dr. W. Benham Snow read a 
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paper on “ The Therapeutic Uses of Static Electricity,” 
and Dr. 8. Shatzky discussed “ The Action of the 
Constant Current on the Vitality of Microbes.” A paper 
of some engineering interest was that by Prof. John W. 
Langley on “The Electrical Purification of Drinking 
Water.” 

REPORTS ON ELECTRICAL STANDARDS, 


The twenty-four official Government delegates from 
various countries constituted a Chamber‘ of Delegates, 
and held meetings independent of those of the general 
Congress for the consideration of the question of electri- 
cal standards from a legal and international point of 
view. At the closing meeting of the Congress the 
Chamber of Delegates presented the following report :— 

1. International magnetic wnits—It appears from 
papers laid before the International Electrical Congress, 
and from the discussion that there are considerable dis- 
crepancies between the laws relating to electric units, or 
their interpretations, in the various countries represented, 
which, in the opinion of the Chamber, require considera- 
tion with a view to securing practical uniformity. Other 
questions bearing on nomenclature and the determination 
of units and standards have also been raised, on which, in 
the opinion of the Chamber, it is desirable to have inter- 
national agreement. The Chamber of Delegates considers 
that these and similar questions could best be dealt with 
by an international commission representing the Govern- 
ments concerned. Such a commission might, in the first 
instance, be appointed by those countries in which legis- 
lation on electric units has been adopted, and consist of, 
say, two members from each country. Provision should 
be made for securing the adhesion of other countries 
prepared to adopt the conclusions of the commission. 
The Chamber of Delegates approves such a plan, and 
requests its members to bring this report before 
their respective Governments. It is hoped that if the 
recommendation of the Chamber of Delegates be adopted 
by the Governments represented, the commission may 
eventually become a permanent one. It isrecommended 
that the delegates report the resolution of the Chamber 
as to electrical units to their respective Governments, and 
that they be invited to communicate with Dr. S. W. 
Stratton, Bureau of Standards, Washington, U.S.A., and 
Dr. R. T. Glazebrook, National Physical Laboratory, 
Bushy House, Richmond, Surrey, England, as to the 
results of their report, or as to other questions arising out 
of the resolution. 

2. International standardisation of electrical apparatus 
and machinery.—Steps should be taken to secure the 
co-operation of the technical societies of the world by 
the appointment of a representative commission to con- 
sider the question of the standardisation of the nomencla- 
ture and ratings of electrical apparatus and machinery. 
It is suggested that much of the work could be accom- 
plished by correspondence in the first instance, and by 
the appointment of a general secretary to preserve the 
records and crystallise the points of disagreement, if any, 
which may arise between the methods in vogue in the 
different countries interested. It is recommended 
that the delegates report the resolution of the Cham- 
ber as to international standardisation to their respec- 
tive technical societies, with the request that the 
societies take such action as may seem best to give effect 
to the resolution, and that the delegates be requested to 
communicate the result of such action to Col. R. E. B. 
Crompton, Thriplands, Kensington Court, London, 
England, and to the President of the American Institute 
of Electrical Engineers, New York City. 








DESIGN OF HIGH-SPEED ENCLOSED STEAM 
ENGINES. 
No. I. 


It is proposed in these articles to deal with a few of the 
main points to be considered in the design of the details 
of high-speed engines, and to mention a few of the diffi- 
culties met with which have really led up to the present 
type of engine built in this country. The article will 
thus be a somewhat short history of the development of 
the high-speed engine, and most particularly high-speed 
engines as used for electric lighting and traction 
purposes. 

Some of the most modern examples of this department 
of mechanical engineering have very recently been illus- 
trated and described in the pages of this paper under the 
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Fig 1-PISTON WITH CASTLE LOCK NUT 


heading of “ Modern High-speed Steam Engines.” From 
the examples given it will thus be seen that “ high speed ” 
is not confined to small sizes only, but that engines of 
this class are builé to give powers ranging from the 
smallest engine manufactured up to 4000 or 5000 indi- 
cated horse-power. 

Double-acting engines only will be dealt with in these 
articles, and judging from the progress of events during 
the last’ year or two, there will in the future be a very 
limited demand for single-acting engines, except, perhaps, 
for very small powers. 

By “high speed,” let it be understood, is meant a great 
number of revolutions per unit of time; not necessarily a 





high velocity of piston. The necessity for a great 
number of revolutions per unit of time, or, as will be 
understood. the necessity for “high speed,” or the 
advantages of running high speed, or the economy or 
otherwise due to running high speed, will not be discussed 
here, as these points were somewhat fully dealt with in 
the previous articles already referred to. 

A great number of revolutions necessitates a great 
number of reciprocations of the parts, and consequently a 
great number of reversals of the direction of movement 
of the motion parts of the engine, and a great number of 
reversals of pressure. Pistons and rods, valves and 
spindles, &c., must reverse their motions twice each 








Fig, 2-THE ROWAN PISTON RING 


revolution of the engine. This means they must be 
brought to rest, and started again in an opposite direc- 
tion, twice each revolution. This has been the cause of 
much worry. Heavy parts cause trouble due to inertia 
effects at the highest speeds, so it is advisable that the 
weight of the parts in motion (reciprocating) should be 
kept as small as possible for maximu:n speeds. 

Commencing with the pistons, the various details will 
be separately considered, and as high-speed engines are 
almost all of the vertical type, these alone will be dealt 
with. 

In the case of the piston, as the mean piston speed 
remains approximately the same as for a slow-speed 
engine, the areas remain the same; consequently, the 
weight of pistons cannot be kept down unless special 
designs are adopted, In two and three-crank engines it 
is generally an advantage to keep the weight of the 
several pistons equal to one another for balancing pur- 
poses. To do this, most builders make the low-pressure 
pistons of compound engines and the low-pressure and 
intermediate pistons of triple-expansion engines of 
wrought steel, for small and medium powers, and cast 
steel for large powers. 

If junk rings are used, all screws or studs to secure them 
to the piston should be absolutely locked. It is very 
awkward if a junk ring screw, stud, or nut, comes loose 
in a slow-speed engine, but it is a great deal more so in a 
high-speed engine, as the great number of reversals 
cause it to come adrift sooner and do damage without 
any warning, and, generally speaking, the cylinder 
clearances are cut much finer owing to the necessity of 
keeping down the clearance spaces to a minimum. None 
but absolute locking devices should be considered. All 
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Fig. 3—THE BUCKLEY PISTON RING 


piston nuts should be carefully secured by the well- 
known split pin or cotter, with suitable means for 
tightening up the nut without interfering with the lock, 
ds with a “castle” nut (see Fig. 1) or similar 
arrangement. 

Piston rings have received a great deal of attention, 
yet clattering rings are still a long way short of being 
an uncommon occurrence. This is not always due to slack- 
ness in the grooves, however, but most generally it is. To 
have a steam-tight piston ring, the ring must exert some 
pressure outwards to make a joint between itself and the 
cylinder ; but this must not be overdone, as the friction 
of the ring will not only cause excessive wear of the 


cylinder walls and ring itself, but it will cause wear side- 
ways also. The friction of the ring against the cylinder 
has to be overcome twice in a revolution, in opposite 
directions, and there is a difference between this occurring 
100 times and 1000 times, which is an ordinary case for, 
say, a 500 indicated horse-power engine—%.e., a “slow 
speed ” at 50 revolutions per minute, and a “high speed ” 
at 500 revolutions per minute. It is therefore a very 
important matter that this friction should be kept small, 
and also that no side-play be allowed in the grooves, 
Special piston rings overcome this difficulty by always 
keeping the rings pressed hard upon the side of the 
groove, such as Rowan and Buckley rings, both of which 
are very well known. Ramsbottom rings are not so good 
in this direction, and unless they are fitted with a means 
of adjustment for wear, and made deep to give good sur. 
face, as shown in Fig. 1, they soon give trouble and 
require renewing. One 
of the most largely used 
piston rings for high-speed 
engines is the Rowan 
ring, as illustrated in Fig, 
2. This ring possesses 
several advantages. In 
the first place, it is desir- 
able to keep the piston as 
light as possible, and dis- 
pense with loose parts, 
such as junk rings and 
their necessary fastenings, 
With the Rowan rings no 
junk rings are necessary; this greatly simplifies the 
piston. In some engines, however, it is useful to 
have a junk ring to facilitate the examining of the rings; 
for instance, in a tandem engine it is not always easy to 
examine the piston nearest the crosshead, but few 
tandem high-speed engines are now built, so it is as easy 
to remove the piston as it is to unfasten the junk ring, if 
suitable arrangements are made for lifting and withdraw- 
ing the piston. 

In the Rowan ring separate springs are used to give the 
necessary outward and sideway pressure, and these are 
carefully proportioned to exert only sufficient pressure to 
keep the piston tight, and so avoid unnecessary friction, 
As the illustration shows very clearly the design of the 
ring, further description is unnecessary. 

Fig. 3 shows another well-known type of ring, viz., 
Buckley's. These rings are also capable of adjustment 
for both sideway and outward pressure, but separate 
springs are not used for this purpose. Junk rings are 
required with these pistons, as it is not possible to spring 
the rings over the flanges. The illustration shows 
clearly the position of the coils. These coil springs are 
adjustable with ease, and the outward pressure can be 
altered at will without interfering with the endway pres- 
sure, which remains constant. One desirable feature of 
this ring is the locking tongue piece; this is shown at A 
in the illustration. The lugs on the ring at BB are so 
arranged as to allow of a very slight expansion of the ring 
when fitted into a new cylinder, and the ring can only 
expand this limited amount until the lug has been eased 
again. When the ring has worn to just fill the cylinder, 
it virtually becomes a solid ring, packed sideways, and a 
perfect fit in diameter, this being an excellent thing for 
use with superheated steam. 

With very high steam pressure, viz., 180 lb. to 220 |b. per 
square inch, combined with high superheat, it has been 
necessary to fit rings similar to that shown in Fig. 4, as 
it has been found a practical impossibility to prevent 
excessive wear taking place in the cylinder, due to the 
rings becoming steam expanded, and the defective lubri- 
cation, owing to the high temperature. 

The majority of high-speed engines are fitted with steam 
distributing valves of the piston type, this being found 
to be by far the most satisfactory, as, being in equi- 
librium, there is very little friction, and they are easy to 
move. This reduces the work of the valve gear to a 
minimum, which is a quite desirable feature. One or two 
well-known makers use balanced slide valves and claim 
advantages by their use, while one of the largest high- 
speed engine firms clearly 
claim that the piston 
valve is in every way 
more satisfactory and 
economical than the flat 
slide, balanced or not. 

The lineal speed of the 
valve of a high-speed 
engine does not remain 
the same as that of a 
slow-speed in a similar 
manner to the piston speed, as it is not possible to 
cut down the travel of the valve in proportion to the 
shortened piston stroke, because, if the mean piston speed 
remains the same, the steam ports must have practically 
the same area, and consequently the valve must be 
increased to an unusually large size, or the travel must 
be kept the same to get the same port opening. This 
gives an increased valve speed, and makes it very 
essential that the friction between the valve and face 
should be kept low. The piston valve with solid rings— 
or, at any rate, solid fitting surfaces—is therefore the 
ideal thing to give this result; but in practice the ideal 
thing has often led to very wasteful engines in a very 
short time. 

To obtain a satisfactory result from a piston valve, it is 
absolutely necessary that a practically perfect round liner 
be provided for it to work in; otherwise, if the valve is 
round, it has to be less than the smallest place in the 
liner, and, although only just easy to move, may pass 
much steam. If the valve is oval and the liner round, 
there is a similar result. Liners are often forced into 
their cylinders and then re-bored in place. In this case, 
although the liner may be to all intents and purposes 
round when cold, it may be considerably out of truth 
when the cylinder is hot, due to the unequal expansion of 


























the cylinder casting, which is of necessity a somewhat 
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_complicated one. ae is most noticeable when super- 
steam is used. 

are not very surprising that there has been so much 

trouble with piston valves due to superheated steam. Spring 

rings are very unsatisfactory under these conditions, and 

unless well lubricated with suitable oil, and the rings are 

carefully proportioned, rapid wear of the liners takes 
































Fig. 6 Fig. 7 


place. In any case, it is always advisable that the ports 
in the liner be made with inclined edges, as in Fig. 5, to 
avoid grooving in the way of the bars. 

There are very many types of piston valves in use, 
varying frcm the solid piston valve working in the 
cylinder bedy casting, bored out to suit without any liner, 
to the most elaborate spring ring valve working in liners 
fixed in cylinders. 
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The most common type of piston valve in use is that 
shown in Fig. 6, This consists of two solid rings carried 
ina plain valve body, and secured by junk rings. The 
rings are made a suitable fit in the liner to prevent 
leakage, and are held between two machined and 
ground or scraped faces. The ring is made a floating 




















Fig. 8—THE BUCKLEY PISTCN RING 


fit between these faces, and the valve body is made | 
slightly less than the ring,as shown. This allows the ring 

to accommodate itself to the liner, and be self-centering. | 
The valve body can then be held securely by the spindle, | 


| fall of 280ft. 


| takin g place. Itis good practice to keep the surfaces men- 


tioned as large as convenient, and also to make as good 

a fit as possible, allowing only just sufficient slackness for 

the ring to be able to float in the valve body, otherwise | 
wear will soon take place endways, and a leaky valve be | 
the result. The junk ring, of course, provides an easy | 
means of adjustment in this direction, and when the rings 
have worn appreciably in diameter they are very inex- 
pensive to renew ; infact, they can be kept in stock ready. | 
All nuts and studs, if used for the junk rings, must be | 
positively locked. If bolts can be used for this purpose, | 
very little more than the usual split pin behind the nut is | 
necessary, but if studs are used, it is safer either to rivet | 
them over underneath the flange slightly, or to fit studs | 
with square shanks, and provide square holes in the | 
junk ring to suit; this locks the stud, and a split pin can | 
be used to lock the nut. 

The top ring of the valve should be made slightly | 
larger in diameter than the lower one for ease in fitting | 
and withdrawal, and of this advantage can also be taken | 
to balance the weight of the valve, spindle, crossheads, | 
&e., if the valve steams from the inside. 

A common type of spring ring piston valve is shown in | 
Fig. 7. This valve has advantages, as it allows for wear | 
without renewals. The bull ring is made a fit in the liner, 
and the spring rings keep the valve tight when the ring | 
is slightly worn. These rings, however, have given great | 
— due to scoring the liners when superheated steam | 
is used. 

Fig. 8 illustrates a piston valve recently patented by | 
Messrs. William Buckley and Co., Sheffield, for high- | 
pressure valves working with superheated steam. 

The rings, which are the full width of the bearing 
surface, are expanded by the firm’s usual type of coiled 
spring, which is adjustable for outward pressure, and 
only exerts pressure outwards. The end pressure required | 
to keep the rings steam-tight on their edges is obtained by | 
means of a spring pressing upon the follower ring, 
this spring being compressed by tle junk ring when 
screwed up to its face or the valve body. 

This is a very neat and effective design, as the end and | 
outward pressures can be so adjusted to suit the pressures 
and speeds the valve is required to work at. The rings are 
also fitted with the firm’s locking tongue-piece, which limits 
the amount the rings can expand. Another novel feature 
about the valve is that the pressure of the steam is 
utilised to keep the ring tight endways by pressing 


HOT SPRINGS AND THE SIMPLON 
TUNNEL. 
No. IV.* 

On the south side of the tunnel boring the region of 
hot-water springs was reached at kilom. 9°140, Septem- 
ber 6th last. This inflow, at first estimated at 100 litres 
per second, but now gauged at 80 litres per second, 
has a temperature of 46 deg. Cent., or rather more than 
was expected in deductions made from the last water 
temperatures recorded at the north end—43 deg. Cent. 
and 44 deg. Cent.—as compared with the previously 
registered temperature of the rock on the south side— 
42 deg.Cent. The air which, just before then, had had a 
temperature of 22 deg. Cent. as it arrived at the heading, 
rose at once to an average of 35 deg. Cent., the heat in 
the tunnel atmosphere being such as to cause the 
immediate abandonment of work throughout the main 
tunnel No. 1, all hands then being employed to make a 
drain for the hot water and to drive another transverse 
passage into tunnel No. 2, a few metres backwards from 
the spring. 

This passage, the forty-fifth from Iselle, will, when 
terminated with a deep drain, carry the hot water 


| into the main drain channel in No. 2, as shown by the 


cross sections of the tunnels here given. The drain in 
No. 2 is now covered in with thick planks to prevent to 
some extent emanation of the heat, and in order to keep 
the air as cool as possible in its passage to the headings 
through thistunnel. By means of the spraying apparatuses 
now in use at the heading, the advance drifts are cooled 
down to only 28 deg. Cent. The water used for this work 
is derived from an inburst of cold water which occurs in 
across passage some 4 kiloms. to the rear; that is, in 
cross passage No. 214, at kilom. 4°400. This spring when 
first piped as a supply for refrigerating water had a tem- 
perature of 11 deg. Cent., and bore a pressure of 80 lb. 
per square inch at rock outlet—see page 57, January 3rd, 
1903; now its temperature is 12 deg. Cent.,‘and the 
present flow-—-October—is 80 litres per second. The 
pipe is 253 mm. inside diameter, and is enveloped in 
broken charcoal for a length of 1350 m., but with the 
outbreak of hot water further jacketing will probably 
be effected. 

The water now arrives at the heading with a temperature 
of 16 deg. Cent. It is also sprayed into the tunnel No. 1 
from each of the cross passages, for some distance back, 
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FINAL BORING OPERATIONS OF THE SIMPLON TUNNEL 


on the follower ring, so helping the coiled spring. There 
is also another trouble with piston valves which is 
often overlooked, especially when engines are governed 
with a throttle-governor, and that is the difference of 
expansion of the valve and liner when the latter is forced 
into the cylinder. If solid 
valves or solid valve rings 
are used, a very considerable 
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by means of large jets similar to those in use at the north 
side. The shifts of miners work from six to eight hours 
at present, but in the hottest parts of the tunnel it has 
been necessary to reduce this to only four hours. Suffi- 
cient force for spraying the cooling water has been 
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temperature. Thus, if the - Headi 4 2 
valve is tight with super- ZF a 
heated steam, when ordinary => 


saturated steam is used it is 
quite easy, and will allow 
steam to leak. This is very 
noticeable when an engine is 
governed by variable expan- 
sion, and the cut-offis varied 
by the governor acting di- 
rectly on the piston valve by 
altering the travel and angle 
of advance of the excentric. 
When solid valves are used, 
unless special liners are fitted, 
the valves will pass sufficient steam at the lower tem 
perature to cause the engine to run away, especially when 
condensing. 
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ELECTRICAL MINING MACHINERY.—Messrs. Scott and Mountain, 


| of the Close Works, Newcastle-on-Tyne, have just secured a con- 
| tract from the Alquife Mines and Railway Company for a complete 


electrical plant for its mines in the south of Spain, which 


| installation is of considerable interest on account of water-power 
| being used. sec 
| rights of the Rio Alcazer, and from this river it is able to get, 


The Alquife Mining Company has secured the water 


under the worst conditions, from 3000 to 4000 horse-power with a 
The electrical plant consists of a 300 horse-power 
double Pelton wheel, directly coupled to one of Messrs. Scott 
and Mountain’s three-phase alternating current generators of | 
250 kilowatts capacity. This generator delivers three-phase 


| current at an electromotive force of 500 volts toa transformer, | 
| where it is transformed to 5500 volts, and conveyed from the 


wer station to the mine, a distance of nearly 10,000 yards, by 
overhead wires. At the mine the current is again transformed 
down to 500 volts by means of step-down transformers, for the 
power motors, and to 250 volts for the lighting of the private 
houses, workshops, and offices. At the mine there will be installed 
two motors of 100 horse-power each for driving the briquetting 
machinery, and six 15 horse-power motors for driving the elevators, 
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CROSS SECTION OF TUNNELS 


obtained by reinforcing the natural head of the spring by 
extra power. The centrifugal pump for this purpose is 
placed in the twenty-third passage from Iselle, which has 


' been enlarged specially to accommodate the installations 


—including Pelton wheels and a 100 horse-power semi- 
portable compound steam engine. 

The high-pressure power main is charcoal jacketed 
through a length of 7385 m., and delivers 27 litres per 
second at the headings where, up to the time of the 
encounter with hot-water, there were four hydraulic rock 
borers mounted at each heading face. With a temperature 
of 10°2 deg. Cent. at the Iselle accumulators, the in- 
crease in heat, some time before the eruption of hot 
water, was 10 deg. Cent. (=20°2 deg. Cent.) at the point 


| where the auxiliary air ventilator was situated, and 20°5 


deg. Cent. at the discharge from the rock borers. As the 
temperature outside of the tunnel decreases, from the 
change of season, it is probable that a proportionate 
lowering of the heat in the tunnel may ensue, unless more 
hot springs are opened. With an outside temperature of 
14-5 deg. Cent., the air, when entering the fans at Iselle, 
increased to 25 deg. Cent. at kilom. 8500, where it entered 
the small fan by which it was driven onwards, beyond the 





and tightly nipped up between the collar and nut, soas to | &,, also nine 5 horse-power motors for driving the feeding gear 
prevent any possibility of wear, and consequent knock, | from the kilns, hoists, workshops, &c, 


* No, III. appeared October 7th, 
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last cross-passage, through a pipe up to the headings. 
Its temperature upon arriving at the face of the heading 
was only 20°2 deg. Cent., or a fall of about 5 deg. Cent., 
due to its passage through a ventilating pipe refrigerated 
with a water-jacket having a temperature as previously 
noted. The large ventilators running at 350 revolutions 
per minute drive into the tunnel, with an initial pressure 
of 260 mm. of water, 2,195,400 cubic metres of air in the 
course of twenty-four hours as measured at kilom. 6°700. 
In the same period the auxiliary fan in the tunnel drives 
on 173,500 cubic metres to the heading face of No. 1 
tunnel, and 132,200 cubic metres of air to the face of 
No. 2 heading. 

Previous to the hot-water inburst, the general atmo- 
spheric temperature reigning at the headings during the 
boring operations was 27°5 deg. Cent.; during mining 
operations a maximum of 30:2 deg. Cent.; and an average, 
including the clearing away of spoil from headings, of 
29°5 deg. Cent. In'this latter work horses—eight per 
day—are still employed to haul the spoil cars back to the 
first siding, up to which the compressed air locomotives 
work. 

Timbering has been necessary throughout for a long 
time past, owing to the very unstable calcareous schist 
which still prevails, and also because the seams occur 
horizontally. 

All the new tunnel works occasioned by the inflow of 
hot water are progressing satisfactorily, and it is hoped 
that in a short time it will be possible to recommence 
boring operations in No. 1 main tunnel; and if no other 
springs were met—which, however, would seem inevitable 
—the delay to the work would amount to little over five 
weeks beyond the date previously estimated—October 
15th—for the finish of the boring of No. 1 tunnel. 

It is obvious that, as will be seen from the annexed 
plan, same difficulty must occur as the water-submerged 
northern heading is approached, and the possible means 
for overcoming such will be referred to in a following 
article. 








THE INTERNATIONAL EXHIBITION AT 


ST. LOUIS. 
(By our Special Commissioner.) 
No. XX.—REVIEW OF THE ENGINEERING EXHIBITS, II.* 

Transportation Building.—This building is full of 

interest to the engineer, and the largest shares of the 
space are occupied by the locomotive, the steamship, and 
the automobile. The locomotive makes the most striking 
display, comprising two separate exhibits. One of these 
is the complete historical collection prepared by the 
Baltimore and Ohio Railroad; the other consists of 
about forty modern steam locomotives of all kinds, from 
a contractor’s 15-ton saddle tank engine to a Mallet 
duplex compound goods engine of 167 tons, and a German 
passenger locomotive designed for speeds of 85 to 
90 miles an hour. In the centre of the exhibit is a 
powerful Atlantic type passenger engine, standing on a 
steel turntable elevated highly above the floor. The 
wheels of the engine revolve, running on friction rollers, 
and the turntable continually revolves, while four 
automatic semaphore signals placed around the path of 
the turntable show alternately “safety” and “danger” 
as the head of the engine approaches and recedes. The 
great locomotive testing plant of the - Pennsylvania 
tailroad has already been described in THE ENGINEER. 
Auxiliary exhibits are numerous, in the shape of driving 
wheels, valves, pneumatic bell ringers, sanding apparatus, 
air brakes, whistles, gauges, and so forth. 

The railway carriage exhibits include a train of ten 
Pullman cars; an Empire State train of the New York 
Central Railway, headed by a four-cylinder balanced 
compound engine ; and a Missouri Pacific Railway train, 
headed by a six-coupled express engine. There is aiso one 
of the new Chicago suburban carriages of the Illinois 
Central Railway, having transverse seats, side doors, and 
an inside gangway along each side; there are no com- 
partments. The only actual foreign railway carriage is 
Queen Adelaide’s private coach, exhibited by the London 
and North-Western Railway; but this railway has 
beautiful models of its latest sleeping carriages. The 
goods wagons include ballast, coal, open and closed box- 
wagons, tank cars and refrigerator cars. Many of the 
wagons are of steel construction, including coal and ore 
cars of 50 tons load capacity. There is an extensive 
exhibit of cars for electric tramways and railways, 
including some American cars for Leeds and Dublin. 
Also a high-speed car with six-wheeled bogies, and four 
motors of 200 horse-power each. 

The Pennsylvania Railroad shows a full-sized section of 
its tunnel under the Hudson River at New York, and a 
model of the New York terminus, showing the main line 
trains handled by electric locomotives. The Baltimore 
and Ohio Railroad has a large model of the new terminus 
at Washington. There are models and plans of a number 
of American and foreign railway stations, goods yards, 
&e., including Mr. Footner’s gravity yards for the London 
and North-Western Railway at Edge Hill. There are 
also plans of the Paris and Berlin elevated railways, 
and the Langen elevated railway system with suspended 
cars. The notable bridges represented include the St. 
Lawrence River cantilever bridge at Quebec, Canada, with 
a main span of 1800ft.; also the Victoria Falls steel arch 
bridge of 500ft. main span, carrying the Rhodesian 
Railways over the Zambesi River. There are also plans 
of the Scherzer type of rolling-lift bascule bridge, which 
is largely used in the United States, and has also been 
introduced into England. Concrete bridges are poorly 
represented by a few scattered photographs, although 
here was an opportunity to build a great arch span of 
reinforced concrete. 

In permanent way and signalling, the most complete 
and extensive exhibit is that of the Prussian State Railways, 
which occupies a site of itsown outofdoors. This comprises 
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three sections of double-track line, 1500ft. in all, with points 
and crossings, dwarf and station signals, and two com- 
plete block-signal installations. The permanent way 
represents standard construction, with steel sleepers and 
creosoted wooden sleepers in stone ballast ; there are also 
a roadside station and two signal-boxes, with equipment 
complete, and all apparatus for operating and controlling 
the points and the signals. The London and North- 
Western Railway has a short piece of line with its rails, 
chairs, and sleepers, but without ballast. The French, 
Belgian, Austrian, and other railways have samples of rail 
joints, sleepers, &c., but the American railways make no 
exhibit in this section. There is, however, a manu- 
facturers’ display of points and crossings, rail joints, &c., 
and a very limited exhibition of signalling apparatus. In 
another part of the Exhibition is a sleeper-treating or 
preserving plant. 

There is the usual exhibit of large and attractive models 
of steamships, dredgers, &c., many of which: have been 
seen at previous Exhibitions. The Cunard Line, however, 
has a model of its new 25-knot turbine steamers, which 
have four screws, three big funnels, and two pole masts. 
They are to be 760ft. long, 85ft. beam, and 60ft. deep. 
The Japanese section includes a number of such models, 
some of them representing large steamers built at shipyards 
in Japan. The United States does not make much of a 
showing in shipbuilding, except in regard to warships, the 
Navy Department having a beautiful display of models in 
the Government Building. There are, however, models of 
two steamers built by the Southern Pacific Company for 
its New York and New Orleans service, a model of a stern- 
wheel river steamboat with tow of coal barges, and a model 
of one of the train ferry steamers of the Pere Marquette 
Steamship Company, on Lake Michigan. This last looks 
like a big cargo boat with its stern cut away to within a few 
feet of the water-line, 7.e., at the main deck. The railway 
cars are run in and out at the stern, and the boat can carry 
thirty goods wagons 40ft. long. This is entirely different 
from the open-deck paddle-wheel train ferry steamers 
exhibited by the Danish State Railway. Methods of 
towage by cable and electricity on canals are shown in the 
French and German sections. 

The extensive automobile exhibit, composed principally 
of American and French machines, does not include any 
special novelties in mechanical design or body design. 
Besides the heavy tonneaus and carriages for general use, 
there are some racing machines and some heavy drays. 
The latter include a Turgan-Foy—French—steam lorry, 
with Turgan water-tube boiler. The motive power 
systems of the automobiles include steam and petrol or 
gasolene engines, and electric batteries and motors. 
There are a few motor bicycles, but the ordinary bicycle 
is hardly to be seen. 

Liberal Arts Building.—This contains a number of 
exhibits classed under civil engineering, although many 
very similar exhibits are to be fouad in other buildings. 
There are charts, plans, and relief maps of river and 
harbour works—the Chicago drainage canal, the Mis- 
sissippi River, the new free port of Copenhagen, and 
several German ports. Dredgers and dry docks are also 
shown, although many other dredgers, port works, &c., 
are represented in the Transportation Building. Road 
rollers, and scarifiers, and road grading machines are 
here shown, as well as road and railway dump wagons 
for contractors’ work. Reinforced concrete construction 
and concrete blocks—plain and ornamental—for build- 
ings are also shown, although there is a special building 
in another part of the grounds devoted to the cement and 
concrete industries. There are extensive exhibits of 
printing presses — some controlled by electric push buttons, 
type-setting machines, lithographic machinery and appa- 
ratus, and such office machinery as typewriters, addressing 
machines, adding and calculating machines, &ec. 

Argentina has exhibits from the arsenals and public 
works departments. Brazil and Mexico have photo- 
graphs and reports on public works and buildings, railway 
construction, &c. Denmark has a fine model of the 
Copenhagen free port. Egypt has a great model or relief 
map of the basin of the Nile in Upper Egypt, and models 
of irrigation works, while elsewhere is a large model of the 
Assouan dam. The French section contains a collective 
exhibit of drawings of bridges, buildings, piers, &c., con- 
tributed by various firms, while the German section has a 
large and most interesting exhibit of plans and models of 
dredgers, ports, water supply and hydraulic works. 
Great Britain shows plans of the Birmingham water 
supply system, more dredger models, and a variety of 
surveying and scientific instruments. There are also 
interesting exhibits of charts and maps from the 
Admiralty, the Ordnance Survey, the Royal Geographical 
Society, and the Palestine, Cretan and Egyptian explora- 
tion societies. 

Manufactures Building and Varied Industries 
Building.—The exhibits in these two buildings are of an 
extremely miscellaneous order, consisting mainly of 
manufactured products. In the way of building con- 
struction may be mentioned concrete work, steel work for 
gaols and stairways, tile fireproofing for steel buildings, 
skylight glazing, modern bathroom equipment, and 
windows with sashes pivoted instead of sliding. Then 
there is the Thurman compressed-air system of cleaning 
furniture and carpets in hotels, offices, or residences; this 
has recently been introduced into England and France. 
Filters and lead-lined pipe relate to water supply; the 
latter is approved by the New York water department, as 
it combines the rustless property of the lead with the 
strength of the iron. There is an exhibit of gasworks, 
machinery and apparatus, and several acetylene gas 
systems are included in the American and foreign exhibits. 
It is stated that 330 towns are now lighted by acetylene 
gas, of which 121 are in the United States, 80 in France, 
and 54 in Germany. 

The manufacturing processes in operation include the 
making of boots and shoes, the weaving of various articles, 
making pens, cotton spinning, &c. The first of these con- 
sists of a complete factory with all the various processes. 
The cotton-spinning plant is an exhibit by Platt Brothers, 





of Oldham, England ; Knowlton and Beach, of Rochester 
U.S.A., and London, England, show anumber of ingeniong 
machines for manufacturing cardboard boxes. In the 
Argentine section there are views of the ironworks of 
Rezzonico, Ottonell and Co.; hydraulic machinery } 
W. Fravega, for making saamanteallt and soap pastes; and 
safes and safety-vault construction by N. F. Vetere and 
Co. All these firms are of Buenos Aires. In the French 
section are views of the water power and manufacturing 
plants of the Société Commerciale des Carbures de Calcium 
and drawings of a special boiler furnace for the economical] 
use of sawdust, coal dust, leather, tanyard refuse, and 
other low-grade fuels. This is the invention of M. Alexis 
Codillot, of Paris, who has built one furnace in the United 
States. 

Mining and Metallurgy Building.—The exhibits in this 
building consist in large proportion of mineral products 
in the raw and finished state, as well as various manu- 
factures and by-products. Geological and mineralogical] 
specimens, maps, charts, and relief maps are numerous, 
and there are many ingenious and intricate models of ore 
beds. Some of these last are built up of wires and 
threads supporting pieces of sheet metal of the proper 
form ; others consist of a series of vertical or horizontal 
plates of glass, each having painted upon it the shape of 
the ore body, and the workings in the plane which it 
represents. There are also several elaborate models of 
mines and mining works, head frames, shaft houses, 
stamp and concentrating mills, ke. 

The machinery exhibits include steam and gravity 
stamp mills, concentrating mills, jigs, rolls and crushers, 
cement pulverising tube and ball mills, clay working 
machinery, and a great variety of hand, pneumatic, and 
electric drills for mining and prospecting work; also 
coal-cutting machines. Mining locomotives are ex. 
hibited on the outside of this building, and in the Elee- 
tricity Building. A gold concentrating mill is in operation, 
and there are two metallurgical and assay laboratories, 
The Bethlehem Steel Company has a large exhibit of 
guns and armour plate, fluid-compressed steel shafting, 
&e. There are extensive foreign exhibits in mining, 
metallurgy, and mineralogy. 

A number of special exhibits in this department are 
on view outside of the building, and these include the 
following :—First, a complete foundry in operation, with 
equipment by various manufacturers; second, the 
Veller Pottery Company’s art pottery; third, a concrete 
building for exhibits of cement, concrete, and armoured 
concrete; fourth, a mineralogical laboratory in charge 
of the Colorado School of Mines; fifth, an electric 
mining railway on the Morgan third rail system ; sixth, 
a Bleichert wire-rope tramway; seventh, a wagon and 
team of twenty mules used in hauling borax from the 
Death Valley; eighth, a coal mine and breaker; ninth, 
a lead and zine mill; tenth, two gold reduction mills 
representing California and Dakota practice ; eleventh, 
a timber preserving plant, by the United States Depart- 
ment of Agriculture ; twelfth, a fuel testing plant, by 
the United States Geological Survey. 

Education and Social Economy Building. —This 
building is a notable feature of the Exhibition, since 
probably never before have these subjects. been accorded 
so much space and so much attention. In the Education 
department each State has a section allotted to display 
the work of its public schools, including the ordinary and 
“high” schools of cities and villages. There are also 
exhibits from art and cooking schools, schools for the 
blind, for the deaf and dumb, and for the physically or 
mentally defective; manual training schools, ahd a 
number of the universities. Many of these last include 
exhibits from the engineering departments. The British 
section includes displays of photographs, books, &c., from 
the universities, the large public schools, and some city 
schools. A large space is devoted to the collective 
exhibit of those colleges of agriculture and mechanic arts, 
and these experiment stations, which are under the 
direction of or assisted by the United States Government. 
It might seem at first sight that there is not any very 
close relation between engineering and agriculture. But 
drainage and irrigation, the chemical and _ geological 
investigations of soils, testing the pulling power of 
horses, preserving milk by subjecting it to high hydraulic 
pressures, indicate a few of the directions in which the 
engineer lends his aid. 

This comprehensive exhibition of education in its 
various branches and its relation to the life work of the 
people gives a broader idea of what education really is 
and does. It is something more than teaching the 
“three R.’s,” or the learning of the books. It includes 
training in physical, intellectual, moral, and social deve- 
lopment, to produce men who can work not only for 
themselves but for mankind. 

The second department, that of Social Economy, is no 
less important and interesting. Here are exhibits of 
State, city and foreign boards of health, of charity, of 
lunacy, police, labour, &c., with vital and general statistics, 
reports, and examples of their work. The health boards 
deal with the protection and purification of water supply, 
food inspection, quarantine, sanitary conditions, sewage 
disposal, and the prevention of disease. There is a 
bacteriological laboratory in operation. Cuba has a 
special exhibit, showing the mosquito investigations in 
regard to yellow fever, malaria, &c., and the methods 
taken to exterminate mosquitos. Germany has a large 
exhibit, with samples of the circulars distributed, in- 
cluding one regarding the prevention of the miners’ 
disease of ankylostomiasis, of which so much has been 
heard lately. Germany has also another large exhibit of 
its health department and sanitary work in the Liberal 
Arts buildings. 

The police and other boards show their equipment and 
methods, including the application of the Bertillon identi- 
fication system. The Chicago exhibit includes its first 
patrol wagon—the police patrol system having been first 
introduced in that city, and also its latest patrol and 
ambulance wagons, all built at the shops of the depart- 
ment. Japan has exhibits of both health and police 
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departments. 
construction, ai 
public institutions. 
incinerator for use where there is no sewerage. 
and social associations, the & 
and benefit and relief associations, are also represented. 
se . . . A 
tyricultural Building.—There are good exhibits of 
ordinary agricultural machinery: steam gang ploughs, 


Humane | 
the Salvation Army, insurance, | 


seed-sowing machines, thrashers and reapers, windmill | 


pumps, hay presses, traction engines, kc. There are 
also numerous special classes of exhibits relating to 
machinery: machinery for bakeries, breweries, and 
dairies; cream separators, sugar and oil machinery, 
chocolate-making machinery, ice and refrigerating 
machinery. ; 

The exhibits relating to agricultural drainage and 
irrigation include rice irrigation in the United States, 
where rice culture is quite a new industry. No swamp 
lands are utilised, but the rice-growing section is well 
watered by numerous rivers, and is so rolling in surface, 
that natural ridges can be taken advantage of in making 
banks for the irrigation canals and converting the fields 
into reservoirs during the flooding season. The side 
canals that supply the fields are connected with the main 
canals by wooden headgates. To supply the canals wells 
are sunk, and large pumping plants installed to take 
water from the rivers. This new industry is leading to 
the introduction of various special machines for pre- 
paring the ground, and reaping and handling the crop. 

A French exhibit shows the application of drainage and 
irrigation to large agricultural districts. The German 
Government show the methods of draining and reclaim- 
ing peat lands or swamps, with methods of utilising the 
peat and of cultivating the reclaimed land. Larger 
works of irrigation and water conservation are represented 
in other buildings. These include the noted works in 
Egypt, works in Mexico and South America, and works 
for great mountain reservoirs with canals and pipe lines 
to irrigate and reclaim great areas of the “ arid region” 
of the United States. 


United States Government Building.—Here every | 


department of the Government is represented, and there 
are many exhibits of engineering interest. The Post- 
office Department shows mail cars, postmarking and 
stamp cancelling machines, and the pneumatic dispatch 
system of mail distribution as employed in New York 
and Chicago. The Navy Department has large working 
models of a masonry dry dock, and the new floating dry 
dock for Manila. The Agricultural Department shows 


the work of the Weather Bureau, and of the bureaus | 
having charge of road improvements, soil investigations, | 


| 


There are also examples of modern prison | Fig. 1, page 394, shows an external view of a composite coach ; 
and models of prisons, hospitals, and other | Fig. 2, an external view of a third-class coach ; Figs. 3 and 4, 


With the gaols is a special form of | 


internal views ; Fig. 5 below, is one of the steel underframes, 
which are alike for both class of cars; Fig. 7, a low-side bogie 
goods wagon ; Fig. 6, one of the bogies ; and Fig. 8, an outline 
end view of one of the coaches, compared with the outline 
dimensions of a standard gauge North Staffordshire horse-box, 
which we understand is the vehicle with the largest cross- 
sectional dimensions used on that railway. 


Steel Company of Barrow-in-Furness. The central buffers 
are made in accordance with Jones and Calthrop’s patents, 
and are fitted with Calthrop’s patented radiating gear, which 
is a mechanism operated by the bogie, and so arranged to 
move the loose uncoupled buffer into such a position that it 
will always couple with another vehicle irrespective of 
differences in their length, or of whether the vehicles are on 
a straight line or a curve of any ‘radius. The whole of the 
rolling stock is fitted with the Automatic Vacuum Brake 

Company’s vacuum brake, 

and the coaches are fitted 

with Stone’s system of 











electric light. From the 
interior views of these 
coaches it will be readily 
seen that the accommo- 
dation given to the passen- 
gers is quite equal to 
that given in a standard 
gauge English coach, the 


disposition of the seats 
in the third-class being 
the same as that in 


main line dining cars. 
To engineers only ac- 








customed to the small 

stock ordinarily in use 

, on narrow - gauge rail- 

; oo Ta ways, these couches af- 

pear to be extremely 

The principal dimensions of the coaches are as follows:— | large for a 2ft. 6in. gauge, but it is claimed that 

Ft.in. Ft.in, | their safety is beyond dispute, and that any doubts as to 

Cn eee ae stability are immediately dispelled upon riding in them. 

lenges aver beilens  -- «+ 45 0 They are said to travel perfectly smoothly without the 

Sassd cheoal Nese os Degie’ = z slightest roll, although the railway consists almost entirely 

Diameter of wheels .. .. «os cc ce ce lll of curves, some of which are of as small a radius as 4 chains, 

Height of buffer centre above rail when loaded., 12 or 264ft., and an average speed of 30 miles an hour has been 

Length of roof.. .. .. «2 +. $he he 43 6 obtained over the whole line. 

Height of roof from rail level .. ee 9 9 3 3 : 

Extreme width ad 8 0 The low-side goods wagon is almost an exact duplicate of 

Clear widthinside. .. .. .. saa 6 9 those built by the Leeds Forge Company, Limited, to Mr. 

pda sctemaeelly-Aenond eth Seri a Calthrop’s designs in 1896 for the Barsi Light Rail 

Width of first-class seats i ei 22 way. On that railway these wagons have been loaded 

Width of third-class seats .. .. -. .. «. +. « 1 8 regularly to about 16 tons, and have given, so we understand, 

Size of plate-glass ~.indow in first-class compart- ear tare the greatest satisfaction, and, although they have been in 


SA er eee ee ee ee 

Size of plate-glass window in third-class compart- 
WOMB 65 tc te et ee em eens . &Wx-2-¢ 

The coaches were constructed by the Electric Railway and 
Tramway Carriage Works, Limited, of Preston, to the 
designs of Mr. E. R. Calthrop, M. Inst. C.E., of 3, Crosby- 
square, E.C., who has had an opportunity in the carrying 
out of the Leek and Manifold Railway of demonstrating in 
this country the capacity of his 2ft. 6in. gauge rolling stock, 


use under these large loads for seven years, we are informed 


| that repairs have been practically nil. 


which, we understand, has proved itself so successful in | 


India. 
The underframes are constructed of plate and angle irons, 


The weight of these wagons is 54 tons, including vacuum 
brake gear, and limited to a maximum axle load of 
5 tons, they carry a load of 144 tons, on a floor area of 
175 square feet. 

Their principal dimensions are as follows :—Length over 
buffers, 28ft.; length of platform, 25ft.; width of platform, 
7ft.; centres of bogies, 15ft. 6in.; rigid wheel base of bogies, 
4ft. 3in.; diameter _of_ wheel, lft. llin.; height of buffer 
loaded, 1ft. 2in z 
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and irrigating projects. The War Department has 
exhibits relative to military engineering, while its 
Engineer Department has a fine collection of models of 
dams, locks, river bank protection, &c., representing its 
work in river improvement. The Geological, Geodetic, 
and Lake Survey Bureaus exhibit charts and instru- 
menis. The United States Mint has a complete exhibit 
showing the entire process of coining, but medals instead 
of actual coins are produced. 

From this general review of the engineering exhibits it 
will be evident that the engineer need have no fear that 
his profession is overlooked. As a matter of fact, the 
engineering exhibits are so varied and comprehensive 
that laymen hardly realise that so many of the things 
which interest and attract them represent the work of 
the engineer. But if a sign bearing the words “ Engi- 
neering Exhibit” were to be placed over every exhibit to 
which it properly belongs, the general public would get 
the Jmpression that this is mainly an engineering 
Exhibition. 








ROLLING STOCK ON THE LEEK AND 
MANIFOLD LIGHT RAILWAY. 


Narrow Sauge railways in this country have hitherto been 
coer with much prejudice by practical men as being but 
ittle better than toys, both on account of their diminutive 
rolling stock, and by reason of the great expense and delay 
involved in the transhipment of goods at any junction with a 
standard gauge railway. } ; 
: he carriage stock which we illustrate is said to be the 
ongest and widest which has been put upon a 2ft. Gin. 
gauge. The coaches are of two classes, viz., composite 
coaches containing first, third, and guards’ compartments, 
_ third-class coaches, the former having seating accom- 
rae perce for eight first-class passengers, and twenty third ; 
whe Jatter having forty third-class seats. In addition to this 
seating accommodation, the composite coach is provided with | 
- —— platform at one end, and the third-class coach with | 
ay orm at both ends, on which passengers are allowed while | 
€ train is running. The railway has already attracted 


qui tourist and holiday traffic, and the cars have fre- 


y carried over eighty passengerseach. In our illustrations 








Fig. 7—-LOW SIDE BOGIE GOODS WAGON 


and were tested with 20 tons deadweight before being placed 
under the coach bodies, under which test they showed no 
appreciable deflection. The bogies are, as will be seen, of 
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a| the diamond-frame swing-bolster type fitted with double 


laminated springs. The wheels are of chilled cast iron, and 
were manufactured by the British Griffin Chilled Iron and 





THE PYRODYEN STEAM WAGON. 


THERE has recently been placed on the market by the Bickford 
Burners Company, of Camborne. Cornwall, a steam wagon, to 
carry aload of 74 tons, which possesses numerous novel features. 
Steam is raised in a water-tube: boiler, a diagrammatic 
section of which is given 
in Fig. 1. The feed-water 
enters the feed-heater B at 
A, and thence enters one 
of the downcomers C, 
which conduct it to the 
header D. From here the 
water rises through the 
various elements, each of 
which is like the one 
shown, and is evaporated, 
the steam produced, to- 
gether with the entrained 
water, entering the steam 
drum. The steam now 
passes down outside the 
boiler casing to the super- 
heater—not shown—over the burner, which raises its tem- 
perature from 500 deg. Fah. to 800 deg. Fah. 

It will be noted that the elements of which this boiler is 
composed are able to expand freely in every direction. Also 
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every joint in t is serewed,so that it can be raised to a red 
heat without damage, so long as the temperature is not 
higher than that produced by its own burner. A diagrammatic 
sketch of the burner is shown in Fig. 2. This shows only 
two jets. The boiler is, however, in practite heated by four 
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jets, each having a bore of ‘059in. It will b2 noted that the | 
oil enters by the pipe A, and is vaporised in the large tube B, 
which is inclined upwards in order to prevent the burner 
surging or pulsating. The vapour then passes through a 
superheater—not shown—and enters the vapour filter—Fig. 3 
—at the point marked A. It then travels down between the | 
outer casing B and the inner perforated tube, and enters the 


reservoir with spring overflow valve. It will, however, be 
found by anyone who tries it that it is quite impossible to 
use an ordinary safety valve for this duty. The pressure 
fluctuates wildly if this is used, and it almost always leaks. 
To overcome this the makers have brought out the diaphragm 
overflow valve—Fig. 5—for this purpose. It will be seen 
that it is almost identical with the fuel regulator, except 








THE PYRODYEN 


latter through a fine wire gauze, screen D, surrounding it, 
which prevents any particle of scale from entering the burner 
nipples. A few seconds suffice to remove the outer tube B 
and clean the filter, and this can be done whilst steam is up 
and the burner hot. It should be mentioned that the oil and 
the feed-water are both passed through similar filters, it 
having been found that the feed-water was apt to carry par- 
ticles of galvanising off the water 
tanks which choked the feed overflow 
valve. Since the filter was added 
no trouble has been experienced. 
After leaving the vapour filter by 
the pipe E, the vapour enters the 
fuel regulator, Fig. 4. This is of 
the ordinary diaphragm type. The 
boiler pressure acts on the diaphragm 
A, which is normally held against 
the cover B, by the spring and 
collar C. On the pressure rising to 
a predetermined point the spring C 
collapses, and the point of the 
spindle E enters the hole in the 
vapour valve and shuts off the 
supply. The advantage claimed for 
this construction is that there are no 
glands whatever, and consequentiy no 
hunting due to friction. The designer 
first tried a valve acting on the oil 
supply, but it was found that this was 
too slowin action. After leaving the 
fuel regulator the vapour passes on to 
the nipples. In practice there is a valve in the vapour pipe at 
about the point C—Fig. 2—which can be vsed to cut off three 
out of four of the nipples when the car is standing with 
steam up. This is not essential, but these burners smoke 
slightly if turned very low, and this is prevented by cutting 
off part of the burner altogether. The actual burners them- 











STEAM WAGON 


that the upper side of the diaphragm is loaded with a heavy 
spring A, whilst a light spring B, just sufficient to prevent 
the valve spindle remaining seated by its own weight, takes 
the place of the spring C—Fig. 4. The action is fairly obvious. 
The oil in the pressure tank is in communication with the 
space around the spindle C by the pipe D, and conSequently 
with the diaphragm. As soon as the pressure overcomes the 
spring A, the spindle lifts and allows the oil to return to the 
oil tank by the pipe E. In practice this valve is said to keep 
the pressure absolutely constant. 

The engine—Fig. 6— is of the ordinary high-pressure, 











Fig, 6—ENGINES 


double-acting, link-motion type, having 44in. by 44in. 
cylinders, and is proportioned for a pressure up to 400 lb. per 
square inch. It is so geared, however, that about 150 |b. 
pressure will suffice to propel the wagon on most roads. The 
engine drives direct on to a live back axle. In the Pyrodyen 
wagon, the axle, which is of the design published some years 
ago by Mr. Hyler White, is solid right through from side to 


| side, the right-hand wheel being fixed to a loose sleeve, 


Fig. 4—FUEL REGULATOR 


selves are very much the same as the burner used by the 
makers of the Serpollet steam car, with the exception that | 
the lower ends of the Bunsen tubes D—Fig. 2—are in the | 
open air below the boiler, instead of, as in the above- | 
mentioned car—enclosed in a fire-box. This has the advan- | 
tage that when the vapour pressure rises it assists the 
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Fig 5—DIAPHRAGM VALVE | 
draught into the furnace, which in a boiler having a very | 
low chimney is an advantage. 

The vehicle is fitted with a closed oil tank, into which air | 
is driven by a hand pump to force the oil to the burner ; but, 
if desired, the ‘‘ pressure cup” arrangement can be employed, | 
This consists of a small oil pump run off some part of the | 
machinery—usually the back axle—and a small closed | 


which, in fact, forms a prolongation of the hub itself, as 
shown in Fig. 7. To this sleeve is fixed—or formed in ore 


| with it—one of the gear wheels B of the spur balance gear, 


the other gear being fixed to the axle itself, which carries, 
rigidly fixed to it, the other road wheel. This construction 


NP 


YN A 


Rx ZN Ns 
XG JQ WM 


¥ NS \ v) ¢ 
WN SSK YH 
s , WS 


V7 


Willits 


Fig: 7—DRIVING WHEEL AXLE 


gives the advantage of.a solid axle with the direct drive and 
mechanical effigjency of the live axle. 

One of the most important features of a steam car is the 
feed pump, and in the present car this is the more pro- 
nounced, as the feed-water is boiled in the feed tank by 
passing the exhaust steam over and in contact with the 
water. To ensure thst the pump shall be trustworthy, it is 
placed below the water tank level, so that it is always 
“‘drowned,’’ and is fitted with double-foot and double-delivery 
valves, one of each of which is a ball. The feed pump motion 





a 


is derived from an excentric on the back axle, so that the 
speed is very low. 

The fuel used is petroleum oil of the cheapest description 
costing about 43d. per gallon, and under normal conditions’ 
the makers inform us, the car will run four miles per gallon 
with one ton load up. They also say that the speed can be 
anything up to twenty miles per hour with moderate loads 
though half this is reeommended for economical work, An 
interesting departure is made in connection with the 
vaporisers of the burner, care being taken to make the 
vapour as hot as possible. Mr. Bickford, the designer of the 
wagon, informs us that in his earlier experiments with cast 
iron vaporisers he had endless trouble with deposit of carbon 
but he has never known a wrought iron or steel vaporiser to 
show any trace of deposit. The reason for this is mysterious, 








THE ROYAL COMMISSION ON 


DISPOSAL. 
No, IL." 


THE second part of volume No. [V.—one of thesupplemeitary 
volumes presented with the Fourth Report of the Royal Com. 
mission on Sewage Disposal—is a thick Blue-book, running to 
328 pages, and containing a large number of tables, diagrams, 
&ec. It embodies a chemical report, made to the Commission 
by Dr. McGowan, on the treatment of sewage. It would be 
impossible for us to deal with this report in detail. All that we 
can do is to touch briefly upon some of the salient features of 
the various farms kept under observation. Taking these in 
alphabetical order, Aldershot Camp sewage farm comes first, 
The total irrigable area of this farm is 120°5 acres, about one. 
third of this being sewaged at one time. The whole of the 
land is under crop at one time or another. The averago 
depth of the drains is 3ft. 3in., the land being too level to 
allow of drainage at a greater depth. For the same reason’ 
the sewage can only be treated once—that is to say, an 
effluent cannot be picked up at the lower end of one field and 
sent over other land. The effluents are entirely percola- 
tion effluents, from one treatment of the sewage, like those 
at Nottingham and Cambridge. The surface soil and subsoil 
are sand, a little gravel occurring in the subsoil in parts. 

The dry-weather tlow of sewage is about 1,000,000 gallons 
per twenty-four hours. The average population draining to 
the farm is 20,000, which works out at 166 persons to the 
acre and a flow of 50 gallons a head. The average area 
irrigated at one time is about 40 acres, one acre treating 
24,900 gallons. The sewage is purely domestic and very 
strong. It has sucha short distance to travel before it reaches 
the farm that screening is very easy. Only one hour’s stay 
is allowed in settling tanks, but the amount of suspended 
solids run on to the land is not excessive. The following 
were some of the most important analytical averages 
obtained :— 


SEWAGE 


6-00 
1-35 
0-26 
8- 


21 


Total nitrogen .. .. .. 

Ammoniacal nitrogen .. 

Albuminoid nitrogen .. .. .. .. 

Nitric and nitrous nitrogen together nace Ae 

“Oxygen absorbed” from permanganate at 

26-7 deg. Cent. in four hours is 

Incubator test as judged by sivell 
The effluents were decidedly stronger in every respect in 
summer than in autumn and winter. Nitration was rather 
more than proportionately greater in the warmer months. 
In summing up, the report says of this farm :—‘‘ The 
effluents ’’ were ‘‘highly nitrified, and, although some or 
most of them still contained appreciable amounts of organic 
matter, not very much of that was of a fermentable character, 
under laboratory conditions of experiment; further, the 
nitrate present was much more than sufficient to keep them 
sweet.’’ As regards percentage purification, thie, in terns 
of albuminoid nitrogen, was found to be 93°9 per cent. on 
chance samples and 84:0 per cent. on the hourly samples. 
vhile in terms of oxygen absorbed the purification was 89-5 
ner cent. on the chance samples, and 86°9 per cent. on the 
hourly samples. 

The Altrincham farm has a total acreage of 75°5, anda 
total irrigable area of 35 acres. The average area irrigated 
at ons time is 17°5 acres, and the population draining to the 
farm 18,000. This gives an average of 514 persons to the 
acr2. The dry-weather flow of sewage in the twenty-four hours 
is 800,000 gallons—equal to 44°4 gallons per head. The gallons 
of sewage treated per acre in the twenty-four hours is 46,000, 
cr, on the assumption that each acre of irrigable land is under 
sewage all the time, 23,000. The sewage is domestic. The 
method of treatment is by settling tank and land filtration. 
The soil varies in places, the surface consisting of 8in. to 
10in. of black porous soil mixed with and resting upon a 
layer of decomposed peat 4in. to Tin. deep superimposed upon 
fine white sand and gravel. Twelve of the 365 irrigable acres 
are in osier beds. About half the land is sewaged at one time 
—a much larger proportion than at any other of the farms 
had under observation. The land is drained at an average 
depth of 3ft. 9in. The sewage can only be treated once. The 
following are some of the more important average analytical 
figures regarding the effluents :— 


2-72 


ee 72 
89 percent. passed. 


Total nitrogen ei, ie 
Ammoniacal nitrogen. . 
Albuminoid nitrogen .. 
Total organic nitrugen 
‘Oxygen absorbed” .. .. .. .. 
Incubator test as judged by smell.. 
The effluents, which are all from a weak sewage, were fairly 
satisfactory on the whole; those from the uncropped land 
were the least nitrated. The results seemed to show that at 
the time of the observations the land had rather too much to 
do, but they also showed that it was capable of turning out 
good effluents. The percentage purification in albuminoid 
nitrogen was on the average 79, and in oxygen absorbed 66°5. 
The whole of the sludge is dug into the soil, 
The Cambridge sewage farm has a total acreage of 102°5, 
and a total irrigable area of 74 acres. The average areca 
irrigated at one time is 18:5 acres. The population draining 
to the farm is 50,000, which equals 675 persons per acre 
irrigated. The gallons of sewage produced per head per day 
is 45, and the dry-weather flow-per twenty-four hours is 
2,250,000 gallons. The amount treated per acre per day is 
121,600 gallons, or on the assumption that each acre of tho 
irrigable land is under sewage all the time 30,400. The 
sewage is mainly domestic, but there is some brewery refuse ; 
it is screened, passed through settling tanks, and then treated 
by land filtration. It is a comparatively new farm, only 
having been under sewage since 1895. When the farm was 
first started a considerable quantity of lime was added to the 


81 per cent. passed 
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but its use was discontinued in November, 1898, 
he farm sludging up. A large portion of the farm 
always uncropped ; it is drained throughout at a depth of 
r wh 3ét. Gin. to 6ft. The subsoil water in dry weather lies 
- depth of from 6ft. to 7ft. The sewage can only be 
" ted once, and the effluents are therefore percolation 
effluents from one treatment of screened and settled sewage 
th rough an average depth of 4ft. 6in. of soil, upon which, as 
rage no crop is grown. The screenings are burnt and the 
‘judge dug into the ground. The soil is composed of 12in. 
to [Jin. ofsandy loamoverlying a somewhat compact stratum of 
yravel and sand, the Gault clay lying at a depth of from Tft. 
7 12ft. from the ground level. About 2ft. to 2ft. 6in. from 
ties surface of the soil a vein of sand impregnated with iron 
occurs in parts. The sewage is rather weak, and having to 
travel over three miles and be pumped it arrives at the farm, 
venerally speaking, in a well broken up condition. It under- 
a0 half-an-hour’s settlement, and thirty-five tons of sludge 
are produced each week. The following are some of the more 
average results obtained in the analysis of the 


sewage, 
owing to t 


a rule, 


important 


effluents :-— 
Average 
Total nitrogen , 2-09 
‘Ammoniacal nitrogen 0-65 
Albuminoid nitrogen. . 0-09 
Total organic nitrogen 0-31 


Nitric and nitrous nifrogen 

“Oxygen absorbed”... .. .«. 

Incubator test judged by smell : 
Reviewed as a whole, the Cambridge farm treats on a good 
porous soil and sub-soil an exceptionally large volume of a 
rather dilute sewage per acre, and at the same time an 
exceptionally large amount of organic matter, and preduces a 
dilute effluent which is usually good, and, in some instances, 
exceedingly good. However, the organic matter left in some 
of the effluents is of asomewhat putrescible character, though 
there is always enough nitrate present to keep the liquid 
sweet upon incubation. The percentage purification in 
albuminoid nitrogen in chance samples was 84°8, and in 
hourly samples, 89°7 ; while in oxygen absorbed it was £€8-4 
ov chance samples and 92°0 on hourly samples. 

‘The Croydon-Beddington farm has a total acreage of 
673°5, and the total irrigable area is 420 acres. he 
average area irrigated at one time is 70 acres; the popula- 
tion dealt with 100,000, or 238 persons to the acre. The 
average flow per head is 40 gallons and the average dry- 
weather flow 4,000,000 gallons per twenty-four hours. The 
number of gallons treated per acre per day is 57,100, or, on 
the assumption that each acre of the irrigable land is under 
sewage all the time, 9500. The sewage is almost purely 
domestic. There are two methods of treatment—(a) Croydon : 
Screening, surface irrigation, and a little filtration; 
b) Norbury: as above, but slight settlement in tanks in 
addition. The whole of the irrigable area is under grass or 
crop at one time or another in the course of the year. Only 
about 100 acres of the farm are under-drained. The drains are 
far apart and at an average depth of 6ft. The sewage after 
screening and, to a small extent, settlement, passes over three, 
and sometimes four, separate plots of ground. All the 
screenings, together with what settled sludge there is, are dug 
into the soil. There is not much subsoil water. The surface 
soil consists in most parts of from 12in. to 18in. of soil varying 
from loam interspersed with gravel to a somewhat lighter 
soil. The subsoil varies, but it is chiefly gravel and sand ofa 
depth from 6ft. to 12ft. The following results have been 
obtained on analysis of the effluents :— 


0-81 
94 per cent. passed. 


Average. 
Total nitrogen = 2-20 
Ammoniacal nitrogen 1-48 
Albuminoid nitrogen. . 0-14 
Total organic nitrogen .. .. .. .. 0-26 
Nitric and nitrous nitrogen together .. 0-37 


“Oxygen absorbed” .. .. .. oe 
Incubator test as judged by smell.. 


. 1-41 
73 per ent. passed 

The number of experiments carried out, ana the length of 
the remarks made thereon in the report, prevent us from 
saying more than that it was clearly shown that tie purifying 
powers of the Beddington soil and subsoil were reat, and 
that a much greater degree of purification can be effected 
when it is used for filtration than when it is used for sur- 
face irrigation. 

Leicester sewage farm has a total acreage of 1699, and a 
total irrigable area of 1850 acres, of which some 837 acres 
are under sewage at one time. The population draining to 
the farm is 197,000—146 to the acre ; the gallons of sewage 
per head per day, 36°8 ; and the dry-weather flow, 7,250,000 
gallons. The amount treated per acre per day is 21,500, 
or, in terms of the whole area, 5370 gallons. The sewage 
is three-fourths domestic and one-fourth trade refuse. The 
method of treatment is by screening, settling tanks, and 
surface irrigation and filtration combined. The capacity of 
the settling tanks is small, only being equal to some 10 per 
cent. of the total flow. The average depth of the drains is 
'{t., new drains now being laid at 3ft. The soil is of clay, and 
the surface over the greater portion is of a stiff clayey nature, 
in. to 12in. deep, over 2ft. Gin. to 3ft. of yellow clay, over- 
lying hard boulder clay and Keuper marl. Only some 25 to 
30 acres has a covering of alluvial soil. The effluents from 
this farm are qualified as being moderate. The sewage can, 
owing to the configuration of the land, be passed over a 
number of plots consecutively. Storm water up to twice the 
dry-weather flow is treated. The percentage purification 
in albuminoid nitrogen was 82°0 on chance samples and 85:2 
on hourly samples; while on oxygen absorbed it was 79°9 per 
cent. on chance samples and 87:7 per cent. on hourly 
samples. The average total nitrogen in the sewage was 
found to be 8°12, and in the effluents 2°53. 

The South Norwood sewage farm contains 191 acres, of 
which 152 are irrigable. Fifty acres are irrigated at one 
time. The population is 21,000—138 per acre—the gallons 
per head 28°5, and the dry-weather flow 600,000 gallons, 
lhe number of gallons of sewage treated per acre per twenty- 
four hours is 12,000, or taking the whole area into account 
1000. The sewage is purely domestic. The method of treat- 
ment is by screening, settling tanks, and surface irrigation. 
\s regards the quality of the soil and subsoil this farm may 
be fairly compared to Leicester. The soil varies from Gin. to 
l0in. It is, on the whole, a stiff heavy soil—which has, in 
some parts, been lightened by the addition of ashes—over- 
lying a subsoil of London clay. Only 25 acres are. drained, 
the drains being at a depth of 2ft. 

The following are some of the analysis figures of the 
effluents :— 


Total nitrogen .. .. 2-30 
Ammoniacal nitrogen 0-87 
Albuminoid nitrogen 0-10 

0-30 


Nitric and nitrous nitrogen together ; 
Oxygen absorbed .. .. ., '. 1-44 


sewage, and a relatively small amount of organic matter per 
acre of irrigable area. On albuminoid ammonia, purification 
varying from 85-1 to 907 per cent., and on oxygen absorbed, 
from 81:1 to 87°1 per cent., have been obtained. 

The Nottingham sewage farm has a total acreage of 907, of 
which 651 are irrigable, and some 300 acres are under sewage 
atone time. The population draining to the farm is 258,584, 
but a large proportion of the fecal matter is kept out of the 
sewers, The number of persons to the acre is 397, the 
gallons per head 27, and the dry-weather flow 7,000,000 
gallons, The number of gallons treated per acre is 23,300, or 
taking account of the whole area 10,750. The sewage is four- 


sevenths domestic, and three-sevenths trade refuse. The 
treatment is by partial screening and land filtration. Of the 
total area, 615 acres are arable and 36 acres pasture. In the 


615 acres, 120 acres are kept permanently uncropped. The 
whole of the farm is under-drained, the main drains being at 
a depth of from 6ft. to 10ft., and the feeder drains from 
4ft. Gin. to 7ft. 6in. One hundred and twenty acres of the 
farm are drained twice as closely as the rest of it, All the 
effluents are percolation effluents, which have passed once 
through a very considerable depth of soil and subsoil of 
excellent—one might almost say of ideal—quality for the 
purpose. There is practically no subsoil water. The soil is 
actually a light, porous, sandy loam. It varies in depth 
from 7in. to 15in., while the subsoil is composed of river 
valley gravel. The sewage is rather strong and decidedly 
alkaline, but owing to its long journey it arrives at the farm 
in a well broken up condition. The results obtained on this 
farm are said to be of a remarkable character. It treats on 
an excellent loamy soil and gravelly subsoil, most of the land 
being cropped, a medium volume of a rather strong sewage 
containing 40 per cent. of trade refuse. The result is an 
effluent of altogether exceptional quality, clear and sparkling, 
and approaching in the best samples within measurable 
distance—from a chemical point of view—of a drinking 
water. The land, after being over-seweraged, recovers itself 
in a very short time. Percentage purification of from 97°9 
to 98°9 was found in albuminoid nitrogen, and from 98°9 to 
99-2 in oxygen absorbed. 

Rugby—high-level—sewage farm consists of 40 acres, of 
which 35 can be irrigated. Only a fifth of this area is under 
sewage at one time. The population dealt with is 6000— 
171 per acre—the gallons of sewage per head 50, and the dry- 
weather flow 300,006 gallons. The number of gallons treated 
per acre is 42,850, or reckoning the whole area 8500 per 
twenty-four hours. The sewage is mainly domestic, and the 
treatment consists in screening and settling for the most 
part, but with a little chemical precipitation, surface irriga- 
tion and filtration combined, but the former predominating. 
The whole of the land is cropped at one time or another. It 
is drained at an average depth of 3ft. 9in., and in addition 
there are some old drains 18in. from the surface. The treat- 
ment at this farm is different from that at all the other 
farms under observation. Half of the settled sewage is 
treated on a relatively large plot of ground (A), and the 
effluent from this is mixed with the other half of the sewage, 
the mixture then passing over and through a second plot of 
ground (B), the ratio of A to B being roughly 24 to 1. The 
surface soil is a heavy loam about 10in. deep, and it overlies 
yellow clay, but pot holes of gravel occur in places. The 
sewage is rather strong, and of the samples taken some were 
alkaline, and some very decidedly alkaline. The sewage arrives 





TWENTY-FIVE HORSE-POWER GAS 
LAUNCH. 


In a lecture recently delivered before the Frankfort section 
of the Verein Deutscher Ingenieure, Herr Emil Capitaine, 
of Frankfort, described the marine gas plants his firm is now 
constructing. Instead of using a single large-sized cylinder, 
he said it had been found advisable to combine several smail 
cylinders, a better efficiency being obtained. A 200 horse- 
power gas engine, having four cylinders of 50 horse-power 
each, has the following advantages, as compared with the 
one-cylinder engine :—(1) The speed of rotation of the engine 
can be about 25 per cent. higher, the reciprocating masses 
being relatively smaller. (2) The cylinder capacity can be 
reduced in the same proportion. (3) The fly-wheel masses 
and the power losses attendant on the use of large fly-wheels 
may be considerably reduced. (4) Governing is better. (5) 
The first cost of the engine may be smaller, and so will be the 
weight and dimensions of the engine and the cost of the 





25 H.P. GAS ENGINE AND PRODUCER 


foundation. (6) The speed of a standard four-piston engine 
can be varied according to its size by from 20 to 40 per cent. 
In the marine gas plants that are being brought out by the 
Capitaine firm the gas is generated automatically from coal 
or coke in a producer of simple design. After Leing washed 
in a finely pulverised water cloud the gas formed is cooled and 
purified in a centrifugal apparatus, and delivered to a mixing 
valve, where it meets with air in the proper ratio to form the 
explosive gas entering the cylinders. The temperature of the 
producer is by a special device maintained constant even 
with varying demand. By the shaft of the centrifugal 
apparatus actuated by the motor there is driven a centrifugal 
pump, serving to discharge the cleaning water used, and a 
similar one supplying fresh water for cleaning and cooling. 
The motors are constructed either with two or four 
cylinders, according to their output. The frame is built up of 
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at the farm in a fairly fresh condition and not well broken 
up. Analyses of the effluents showed the following average 
results :— 
Total nitrogen .. 
Ammoniacal nitrogen 
Albuminoid nitrogen .. .. .. « 
Nitric and nitrous nitrogen together . 
“ Oxygen absorbed ” obi als ec lam 
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In the incubator test, as judged by smell, 75 per cent. of 
the samples passed. A purification of from 87°9 to 89°3 per 
cent. was found in the albuminoid nitrogen, and from 90°6 
to 92°4 per cent. in the oxygen absorbed. The farm treats, 
for its type, a very large volume of strong sewage. 

The report also deals, though on a less extended scale, 
with farms at Derby County Asylum, Hemsworth, Lindfield, 
Luton, Sandhurst, Woking and Worsley ; with the mechani- 
cal analysis of soils and subsoils, and with the occurrence of 
lime in soils and subsoils, and it gives a summary of chemical 
results and conclusions. Space will not permit of our 
entering into these. 








quay respecting the corporation’s by-laws to regulate the use of loco- 
motives on the roads in its jurisdiction. The result of theinquiry is 
that traction engine traffic has been prohibited along Anstey’s Cove- 
road, Abbey-road, Beacon-hill, Fleet-street, Park-street, Pavor-road, 
St. Marychurch-road to Horn’s Nursery, Union-street, and King’s- 
drive ; and its restriction between 5 a.m. and 11 a.m. along Barton- 
road, Lower Bronshill-road, Market-street, Manor-road, and Teign- 





The farm treats a relatively small volume of a rather weak 


mouth-road to St. Kilda, 





GAS ENGINE LAUNCH 


steel plates, allowing of a minimum weight, with the highest 
stability. All parts of the engines are readily accessible, 
this being important for the convenience of examination 
and cleaning. A special regulator causes the time of 
ignition to be altered automatically, according to the different 
numbers of revolution required, so that it may occur at the 
most favourable moment. Compressed air is used in the 
well-known way for starting the motors, a small receiver 
being fitted below the floor. Two cylinders are used 
in the 25 horse-power motors, while those from 50 horse- 
power to 400 horse-power are fitted with four cylinders. A 
marine gas engine of 25 horse-power requires a floor surface 
of 800 by 1900 mm., with a height of 1300 mm. above the floor. 
The vertical and lateral dimensions of a 50 horse-power engine 
are the same as for a 25 horse-power motor, while the length 
is augmented by about 700mm. The weight is only about 
25 per cent. greater than that of the 25 horse-power motor. 
Above is represented the smallest type of marine gas 
engine now being constructed, with a. power of only 
25 horse-power. Larger units are in course of construction. 
As regards the consumption of coal, this is in the case of a 
10 horse-power gas motor 0°5 kilos. per hour per effective 


A i P | h - , which falls to 0°40 kilos. with a 30 horse-power 
A Locat Government Board inquiry has been held in Tor- | dae’ ca erOn al . at 


motor, and to 0°36 kilos. with a 100 horse-power motor. The 


| cost of an effective horse-power in a 30 horse-power plant 


works out at about 1d. per hour if the price of the coal be 
taken as 2s. per 100 kilos. Steam engines of 10 to 20 brake 
horse-power, on the other hand, will consume generally 1} to 
24 kilos. per hour per effective horse-power. It should 
further be mentioned that no stoker is required, while there 
is no smoke or smell, and no risk of explosion, 
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THE DOCK IN JUNE, 


NEW GRAVING DOCK AT HEBBURN. 


Ar the north-east corner of the yard of Messrs. Robert 
Stephenson and Co., Limited, at Hebburn, is situated the 
largest and most up-to-date graving dock on the East Coast 
of England and Scotland. This large dock, which has taken 
over four years to construct, and which was formally opened 
on Tuesday last, is made of concrete. Its dimensions are 
700ft. long on the floor from the inside of the caisson, 90ft. 
wide at bottom, and 111ft. wide at coping. The entrance is 
closed by a large steel sliding caisson made by the owners. 
The caisson has keels of green-heart sliding on polished 
granite faces, and is pulled backwards and forward by a 


powerful hydraulic engine supplied by Messrs. Armstrong, | 


Whitworth and Co., Limited. The dock itself has been con- 


structed by Messrs. Robert McAlpine and Sons, of Glasgow, | 


to the designs and under the superintendence of Messrs. 
Thomas Meik and Sons, civil engineers, of 16, Victoria- 
street, Westminster, London, S.W., and 29, St. Andrew’s- 
square, Edinburgh. 

At the entrance to the dock, and at the head, are placed two 
1l-ton and one 5-ton hydraulic capstans, to facilitate the 
warping of ships in and out of the dock. The keel blocks, as 


in Admiralty practice, are of English oak, with a view to the | 


docking of large Government ships. The entrance, which is 
90ft. wide, has 29ft. water on the sill at ordinary spring 
tides. To the west of the entrance is the pump power- 
house, fitting shops, and boiler-house. The boiler-house 
contains four large single-ended marine type boilers working 
at 200 1b. pressure, and the coal is deposited at the boilers 
with the minimum of handling. The main pumps which 
work the dock are of the centrifugal type, worked by com- 


| them. Room has been left round the dock to run a large 











pound engines. The discs of pumps are 6ft. in diameter, and 
the water branches are 45in. in diameter. The pumps and 
engines are in duplicate, and together can discharge | 
61,500 tons of water in three hours. In addition to the | 
main pumps there is a 10in. centrifugal drainage pump and 
a Gin. Pulsometer. The pumping installation was supplied 
by Messrs. Tangyes, Limited, of Birmingham, In the pump | 
house, to deal with the large amount of hydraulic machinery 
about the dockyard and boiler-shop, two very large hydraulic 
accumulators, fitted with plungers 15in. diameter, and also 
two sets of powerful pumping engines, are installed. These 
develop a pressure in the mains of 1500 1b per square inch. | 
In connection with the pump and power installation there is | 
a large marine condenser, with 5000 square feet cooling | 
surface. There are also one set of Edwards’ air pumps, a | 
1din. circulating pump with a 40in. disc, a pair of Weirs’ | 
feed pumps, and a feed-water heater and oil separator. In | 
the power-house there are two sets of triple-expansion | 
engines by Messrs. Richardsons, Westgarth and Co., 

Limited, Middlesbrough, driving two large dynamos supplied | 
by the Westinghouse Company, each developing about 650 
horse-power at 250 volts. Room has also been left for exten- 
sions of the power plant. In the pump and power-house is 
a 10-ton overhead travelling crane with a span of 60ft. The 
fitting shop adjoining the power-house is being provided with 
large lathes, planing and drilling machines, &c., all elec- 
trically driven, to undertake repairs in any ship requiring 


travelling crane with a span sufficient to reach to the dock 
centre. 

The pump, power, boiler-house, and fitting shops are of 
large size, and are built of wrought steel joists, columns, | 
and girders covered with corrugated steel, supplied by Messrs. 
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John Abbot and Co., Limited, Gateshead. Large windows 
are arranged in the roofs and sides to let in as much light as 
possible. The base of the buildings for 5ft. up is composed 
of brickwork. 

The shipbuilding yard, of which the dock forms an adjunct, 


| covers about 40 acres, and has been laid out in the most 


modern fashion to deal with vessels of the largest size. The 
river frontage is about 1375ft., and has numerous fitting-out 
jetties, dolphins, and quays. The four eastern berths are 


| suitable for vessels 700ft. long, and the four western berths 


range from 500ft. to 350ft. long. A large gantry is placed 
between the two berths next the dock. The gantry, which 
is about 950ft. long, and has a height of 90ft. at the river end, is 
composed of massive steel columns and trusses, and carries a 
line of rails on top. Running on the rails, and spanning the 
two berths, is a powerful electric crane of American design 
and make, having a span of 178ft., and capable of lifting 
3 tons at the extreme end and 10 tons 50ft. out, depositing it 


| anywhere within the length of the gantry and its own span. 


At the end of the dock is placed a new platers’ shed, 
covering an area of 285ft. by 240ft. In this shed is placed 
shipbuilding machinery of the most modern type, including 
30ft. bending rolls, 30ft. flanging machines, 30ft. planing 
machines, three hydraulic manhole punches, scarphing 
machines, hydraulic channel cutters, double beam benders, 
cold saw, hydraulic joggling and cressing machine, punching 
machines—capable of punching a 2in. hole through a 2in. 
steel plate—and shearing machines, capable of shearing 
this thickness. There are also double-frame furnace and 
bending blocks, plate furnace, scrive board, &c. All the 
large machines are served with 3-ton and 4-ton hydraulic 
cranes with large spans. In this shed, as throughout the 
yard, the machinery is worked either hydraulically or elec- 
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iriven. Electric winches are also fitted at the bow of each 
ship All the yard buildings and offices are fitted throughout 


with electric light. 
The marine boiler 8 
y by 45ft. wide 
po Pa ps access of the river and shear legs. At the north 
of the shop a large plate furnace is built, capable of taking 
on plates up to 12ft. in width, and in close proximity to this 
there is also a furnace for annealin the boiler furnaces, the 
flues of each furnace leading to one prick chimney. 
The machinery inside the shop is constructed for dealing 
with the heaviest class of boilers, and consists of one power- 
ful hydraulic press for boiler and plates, furnace mouths, «c.; 
one large hydraulic riveter for closing up shell ends, «c.; 
large plate edge planing machine, punching and shearing 
machines, drilling, tapping, screwing, and hole-cutting 
machines, which are arranged in small groups and driven by 
rs. 
con days before the opening ceremony of this dock, which 
took place on Tuesday last, H.M.S. Amethyst had been 
undergoing repairs in this dock. One of our engravings 
shows this vessel entering the dock for this purpose. Lady 
Constance Emmott, wife of the chairman of the directors of 


hop is fitted in two bays, each 175ft. 
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iron ship, and carefully examined, exhibits forms of strata, 
showing that the layers have been formed at different times, | 
which the author explains by supposing that alternately | 
sweaty and dry cargoes are carried. 

Temperature is also an important factor in iron rusting. 
Suppose there is some metal structure that has a different 
temperature on either side of the metallic surface, then sweat- 
ing is produced on the side of the lowest temperature, and 
this sweat contains carbonic acid gas. A rapid change in 
temperature is very detrimental, as it causes the scale to 
crack, thus leaving new surfaces exposed. This reason is 
| given by the author to account for the fact that auxiliary 
boilers waste much more quickly than boilers in daily use. 
Surfaces should be kept either wet or dry when they cannot 
| have some protecting coat, Water holds a portion of oxygen, 
fifty volumes in every thousand at a temperature of €0 deg. 
Fah., and as the temperature rises its capacity for oxygen, or 
| any gas, decreases ; at 120 deg. Fah. only thirty-eight volumes 
per 1000 are held, so, if the water in the boiler be heated 
enough to expel the gas, and then closed up, but little harm 
can be done, 

In selecting a protecting medium for the surface of metals, 
whatever form is used, two conditions must be fulfilled: (a) 
The surface must be thoroughly cleaned before the coating is 
applied; (6) the surface must be properly and effectually 
covered. Care must be taken to free it from any moisture, as 
paint will not adhere to wet surfaces. The author regrets that 
the treatment of vessels under construction seldom receives 
proper attention; the surfaces are not cleaned and the 
coatings are not applied soon enough on each other. A coat | 
is applied—perhaps of doubtful quality—and before the next | 
coating is added rust has started under the first. The cover- 


easily removed from the surface, and thus leaves large bare 
patches open to attack. The bodies of anti-foulings are pig- 
ments of zinc, lead, and iron oxides mixed with oils, spirits 
and resins. The poisons most in use are mercury, arsenic, 
copper and lead; the chlorides of these metals being fatal to 
all life. One firm uses shellac to form the body, with a poison 
composed of mereury and copper, and the results obtained 
are very good. Copper sheathing is one of the best anti- 
foulings, but it cannot be used on iron or steel ships. In 
conclusion, the author points out that far too little regard is 
paid to the state of the vessel when the paint is applied, and 
in many cases painting is simply a waste of money. The 
prevailing idea is to take the cheapest paint offered, and to 
accept prices for docking and painting which will not allow a 
good job to be made of the work. All is rush and hurry in 
endeavouring to save a few pounds on first cost which may 
entail the loss of hundreds. True economy is to purchase 
good articles and pay a fair price for them. 











DOCKYARD NOTES. 


DEstTROYERS continue to have a poor time of it. The 
Dragon is the latest victim, having collided with a passenger 
steamer at Gibraltar. She isa four-funnelled Laird boat, and 
is reported somewhat seriously damaged. 





THE Boxer and Ardent, both early Thornycroft boats, have 
been in collision, aiso in the Mediterranean. The Ardent 
got the worst of it, but both sustained considerable injuries. 








THE attempt to raise the Chamois, which was sunk in the 
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GRAVING DOCK AND SHIP REPAIRING WORKS 


Robert Stephenson and Co., performed the opening ceremony 
by setting in motion the hydraulic machinery for moving the 
caisson from the dock mouth, after which the Amethyst was 
warped out. In a speech made at a luncheon after the 
ceremony the chairman said that the enormousimportance of 
that graving dock to the company hardly needed emphasising. 
It was the only dock which could, he believed, dock a battle- 
ship of the largest size with all her guns on board, on the 
whole of the North-East Coast. He need hardly point out to 
them, further, of howmuch more importance that dock might 
readily become at any unforeseen moment should other 
Powers conclude that the time had arrived at which to attack 
us. It would then not only be of advantage to Robert 
Stephenson and Co., but of importance to every man, woman, 
and child in the nation as a ready base for the whole of the 
North Sea. With reference not merely to length, but to 
width at entrance, there were only two other docks in the 
country at present which could perform the same docking— 
take in ships of the same size as theirs—and these two docks 
they must treat almost as special. One was at Liverpool, and 
belonged to the Mersey Dock and Harbour Board, and the 
other was at Southampton, and belonged to the London and 
South-Western Railway. Regarding the work of those two cor- 
porations as on a different footing from the efforts which his 
firm had had to make for itself, theirs might be said to be 
the largest dock belonging to a private firm in this country. 








PROTECTION OF METALLIC SURFACES. 


AN instructive paper on the protection of metallic surfaces 
was read recently by Mr. H. Brandon before the Institution 
of Marine Engineers. Discussing the wasting or corrosion 
of metals, Mr. Brandon states, that 100 parts of iron rust con- 
tain 52 per cent. of iron, 22°5 per cent. of oxygen, and 25 per 
cent of water ; figures which he obtained by a simple experi- 
ment. Rustin fine powder was heated in a crucible toa tem- 
perature of 200 deg. Fah., allowed to cool, and weighed. 
After having been re-heated for two hours, and allowed 
to cool, it was again weighed, and the loss was found to equal 
the weight of the combined water. The residuum was then 
Placed in a hard glass tube, where it was kept at a red heat, 
whilst astream of dry hydrogen passed over it, combined with 
— §en given off by the rust. The residuum in the glass tube 
bia treatment was found to be highly magnetic iron. | 
- ‘e Increase in weight of iron when it rusts clearly indicates | 

tat some other body is taken up in the process, and the 





power it exerts in the process of formation is almost irresist- 
e, 


ible. Rust scale taken from the bottom of an old steel or | 





| this idle time that the serious fouling takes place. 


AT HEBBURN 


ing used must not give off poisonous fumes, it must be easily | Mediterranean not long since, has been abandoned. The 
applied, and dry fairly quickly. Metallic coverings, with the salvage company to whom the operation of raising her was 
exception of the process of galvanising, have not been con- | entrusted has stated that the chances of success are so small 
sidered by the author in this paper. This latter method is | that it is useless to undertake the attempt. 

very effective, and extensively used, but the effect of the . 
pickle on the iron is most injurious. The author then| THE performance of the Cressy chronicled last week does 
discusses several pigments, recommending especially those | not seem to be a record for the class after all. It is stated 
containing oxides of iron. that in the 1903 manceuvres her sister, the . Hogue, 

He then passes on to the consideration of cement wash, | touched 22-9 knots, and that after steaming hard for four 
which forms a good covering as long as it remains in contact | consecutive days. 
with the iron, but is not suitable for vertical surfaces, as a es J aaa = = 
sufficient thickness cannot be applied. The cement for a Tue King Edward VII. is going from Portsmouth back to 
wash should not be mixed in a solution with water, as this | Devonport shortly for completion. She will then be sent to 
separates the ingredients. The proper plan is first to wet Portsmouth for docking,.and once more back to Devonport 
the surface with a brush, dust the cement on, and again brush for commissioning. The Circumlocution-office is apparently 
over, and by proceeding in this way the full benefit is obtained. | not yet extinct. For her Portsmouth trips she carries Devon- 
The author has some interesting remarks to make on the | Port dockyardsmen. 
question of protecting ships’ bottoms from corrosives and 
foulings. One important item is that the surface must be 
smooth, so as to reduce the skin friction to a minimum ; the 
harder and more glass-like it is the better ; but there are other 
demands on the paints that prevent the surface from being ; : 
as hard as might be desired. Another detail of importance the cruisers of the Mediterranean Fleet are put to steam week 
is that the paint must be quick drying, to enable two coats | 2 and week out without repairs. It appears that with the 
to be applied in one day. It is quite possible to make a destroyers the state of affairs is, if anything, worse, and many 
perfect paint as regards destroying life, but such a paint of them are reported to have worn out their boilers com- 
would be injurious to the vessel’s plating when the anti- pletely. The recent loss of the Chamois is now attributed to 
corrosive was worn off. neglected defects. 

The principal cause of the falling off in speed of a vessel is 
the shell life that accumulates on its bottom, and the chief P ah ng OF — ee = 
use of anti-fouling paint is to destroy this life. The shell | {nstitution wi resumed on iuesday, the ist November, a 
itself offers great resistance to the vessel’s passage through | § P.m., when the president, Sir Guilford — Molesworth, K.C.I.E., 
the water, but this is materially increased by the net which | W!!! deliver an ee ie ae and, after the presentation of 
the molluse puts out when fishing for food or material for | rege emt Seay Cy Ge Se, HES Sle ee 
constructing its house; by poisoning the water this life is oli abe abe foe rene ee 
destroyed. Srhe poisons ait cae eae out so freely when the | STAFFORDSHIRE IRON AND STEEL INSTITUTE.—Mr. Harry B. Toy, 


ere 7 reg f Wi B ich, delivered Saturd ley, hi 
vessel is in harbour or at anchor in roadstead, and ao . presidential pire ts as ths nanipialected: cota, AB ee the Selions. 


, : aCe. shire Iron and Steel Institute, and in the course of it he em- 
the idle time occurs after a long passage the paint is at the | phasised the importance of keeping up to date in the matter of 
disadvantage of having parted perhaps with all its poisons. | machinery and plant if foreign competition was to be successfully 
This is the severest test for a good paint. Tar, free from all | met. Touching upon improvements in roll production, he 











THE launch of the Black Prince has been postponed, and 
will now take place towards the end of November. 





Some time since we drew attention to the fashion in which 








| corrosives, and blacklead, makes an excellent covering for | observed that in some instances as many as 90,000 tons of plates 
| ships that trade alternately in salt and fresh water. 


Another | had been produced in a single pair of rolls. He could mention 

instances of sheet works employing six or eight mills where not a 
| single roll had been broken p on Be a whole year. <A method 
which in our steel mills we seemed slow to adopt was the rolling 
of all sections possible in three-high mills. He thought we might 
look forward to these mills taking the place of the costly re- 
versing mills for rolling steel sections. In his opinion, the power 
— for driving these mills will be generated by gas engines 
and transmitted electrically, as is being done in Germany. 


old recipe which used to be adopted, but is now only used 
for sailing ships, is a mixture of zinc white and tallow. 
It is a good anti-corrosive and prevents the formation 
of life to a great extent, owing to its exfoliating qualities, 
but it loses this property as soon as the coating becomes 
hard. The principal objections to its use are, that it 
takes a long time to apply and dry, and that it can be 


THE ENGINEER 


Oct. 21, 1904 





—<——— 





LITERATURE. 


Reinforced Concrete. Part I., Methods of Calculation. By 
A. W. Burr. Part II., Representative Structures. 
Part III., Methods of Construction. By C. 8. Hi. 
New York: The Engineering News Publishing Company. 
1904. 

No engineer, whether partial or not to types of construc- 
tion involving the employment of materials widely dis- 
similar in character, yet closely interwoven in design, 
will, we think, dissent from the conditional statement in 
the opening chapter of the present volume. “If the 
various members of a structure are so designed that all 
of the compressive stresses are resisted by concrete, and 
steel is introduced to resist the tensile stresses, each 
material will be serving the purpose for which it is the 
cheapest and the best adapted, and one of the principles 
of economic design will be fulfilled.” To render this 
assertion strictly applicable to buildings of the description 
under consideration, it will be necessary to quote certain 
data, which experience and practice have satisfactorily 
established beyond a doubt. The compressive resistance 
of concrete is about ten times its tensile resistance, while 
steel has about the same strength in tension as in com- 
pression. Volume for volume, steel costs fifty times as 
much as concrete. For the same sectional areas, steel 
will support in compression thirty times more load than 
concrete, and in tension three hundred times the load 
that concrete will carry. Therefore, for duty under com- 
pression only, concrete will carry a given load at six- 
tenths of the cost required to support it with steel. On 
the other hand, to support a given load by concrete in 
tension would cost six times as much as to support it 
with steel. Upon these well-ascertained mutual relations 
between the two materials depends the whole structural 
status of reinforced concrete. 

Part I. is devoted to the general theory of the subject, 
and the methods of calculation usually followed in 
American practice, and governed by the conditions pre- 
vailing in that country. The investigations include 
beams, columns, retaining walls, dams, arches, and minor 
examples. In the chapter relating to the flexure of beams 
it is observed that, while some of the theories respecting 
their strength are deduced from a few experiments, others 
are entirely theoretical, and none are fully demonstrated 
to be absolutely true. This condition arises from the fact 
that not enough experiments have been made to establish 
any theory. A few of the most practical formulas are given 
in a form that can be readily and safely applied. M.Con- 
sidére found, from actual experiments, that a reinforced 
concrete beam could be deflected by transverse loading 
far beyond the amount at which a concrete beam not 
reinforced would break, without causing during the test 
any apparent failure in the concrete itself in the tension 
side. The shearing stresses in beams have not yet been 
sufficiently analysed to throw much light on the matter, 
but it has been ascertained that the problem has nothing 
in common with the conditions obtaining, or supposed to 
obtain, in the case of the steel plate girder. In the 
“Test and Design of Arches ’—one of the best chapters 
in the book—a good deal of stress is laid upon the value 
of the elastic theory, and the elastic method of cal- 
culation. It is true that there is an approximative 
method, which is shorter, and gives results agreeing fairly 
well with the former, and many of the earlier Melan 
arches built in America were designed in accordance with 
it. For ordinary spans not exceeding 100ft. it may be 
safely used, but it is not economical, and is not to be 
recommended for exact and important work. A formula 
for an approximative depth of the ring at the crown for 
reinforced concrete arches, which may be employed under 
certain limited conditions in the elastic method, is re- 
presented by the equation— 

K = 0:0075 (S + 10 V), 

in which K = the depth of the crown, S = the span, and 

V = the rise of the intrados, all dimensions being in feet. 

The author considers this formula to be more correct than 

that given in “ Trautwine’s Pocket-book,” which does 

not conform to the principle governing the pressure line 
in arch rings. Trautwine’s formula is— 


K=0-2+44 R+0°58, 


which makes the depth of the ring vary with the radius, 
denoted by R, in the above expression. 

The reader is introduced in Part II. to a more practical 
view of this particular method of building. Under the 
heading of “ Representative Examples” the application of 
it to foundations, floors, bridges, conduits, dams, reservoirs, 
and kindred works, is fully and ably treated. The con- 
tents of this part form the practical complement to its 
theeretical predecessor. Of the eleven chapters composing 
them, the eighth, dealing with bridges, has the most interest 
for engineers, and we, therefore, select it for notice, as 
our space will not permit of any but a very brief reference 
to the more prominent items of interest, comprised in over 
400 pages of intermingled text and cuts. Omitting 
all consideration of the ribbed plate and other types, not 
suitable for spans above 50ft., the arch is the only system 
deserving attention. Practically every form of reinforced 
concrete has been tried in connection with the construc- 
tion of arches, but only a few can be classed among the 
survival of the fittest. These latter include the Henne- 
bique, Hirdenheiin, Méller, Monier, Wiinsch, Melan, and 
Thatcher systems. Of all these, the ribbed arch construc- 
tion of Hennebique holds the record for the maximum 
span of any concrete-steel arch bridge ever built. This 
structure is the Chatelleraut Bridge over the river Vienne, 
at Chatelleraut, in France, constructed in the year 1899. 
It consists of a centre span of 164ft., and a pair of side 
spans, each of 131ft., with corresponding rises of 15ft. 3in. 
and 18ft. As another “excellent example of the Henne- 
bique flat plate and arch rib construction,” the author 
quotes the bridge over the river Aisne, at Soissons, 
France, which has been quite recently fully described and 





illustrated in our columns.* Among other examples of 
large arch spans should be mentioned the bridge, built in 
1898, upon the Melan system, at Steyr, in Austria. The 
span is 189ft., with a rise of 8°56ft., or one-sixteenth of 
the chord, and the arch is articulated both at the crown 
and springings. A span of 122ft. has been erected on the 
Thatcher principle. The longest span proposed for a 
conecrete-steel arch was in the design submitted by Pro- 
fessor Burr for a memorial bridge across the Potomac 
River at Washington, D.C. In the design were two 
arches, each 283ft. in span, of elliptical form, and having a 
rise of 7Oft. 9in. 

In the construction of conduits the method employed 
in the United States is to mould the concrete in sitw on 
suitable centers. But in Europe the moulded sections are 
jointed, and laid like vitrified sewer pipe. The most 
notable iastance of reinforced concrete aqueduct work in 
the States is that built for the new water supply of 
Jersey City, N.J., last year. There are nearly four miles 
of this conduit, which has a diameter of 8}ft., and twisted 
square steel bars form part of the armouring. The 
success which attended the application of Monier concrete 
steel to the building of tanks and reservoirs was so great 
that the system was extensively adopted in Germany and 
Austria. It is not unusual in the case of covered reservoirs 
to use plain cement concrete for the base and walls, and 
the compound material for the roofs. The roof of the 
reservoir for the new Hoylake and West Kirby water- 
works, near Liverpool, was erected after this manner. It 
was designed to carry a uniformly distributed load of 
336 lb. per square foot with a factor of safety of four. 
In a paper describing this work, the engineer, Mr. Alfred 

Jenkins, Assoc. M. Inst. C.E., gives the following 
formula for the working load— 
w=6 % 
82 
in which equation W = the safe uniform load with a 
factor of safety of four, s = span in feet, and ¢ = thick- 
ness of slab in inches. The following rule determines the 
section of expended metal required. The sectional area of 
the strands should equal one two-hundredth the sectional 
area of the concrete slab. 

Materials, workmanship, and methods of construction 
are dealt with in Part III., illustrated by numerous 
patterns from actual practice. It is pointed out that 
buildings of reinforced concrete call for a larger amount 
of skill, knowledge of carpentry, experience in handling 
plant, and acquaintance with what may be termed con- 
tractor’s work, than formerly. A different standard of 
temporary workmanship is required. The difficulty of 
ensuring a good even surface to concrete is a problem 
that has not yet been quite satisfactorily solved. Masonry 
facing is too expensive a solution for ordinary work of 
this description. 

“ Reinforced Concrete” will be found useful as a book 
of reference, insomuch as it chronicles what has been 
accomplished in this particular type of construction. It 
will be a guide to the tyro and the student by affording 
them practical working formulas and methods of computa- 
tion sufficiently accurate for designs, and the builder and 
constructor will find in it an extensive repertory of exist- 
ing examples which he may consult with advantage. 


All the World’s Fighting Ships, 1904. Edited by Frep. T. 
Jane. London: Sampson Low, Marston and Co., Limited. 
1904. 

Mr. JANr’s remarkable book has altered a good deal since 

its first appearance seven years ago. Then it was simply 

and solely an illustrated catalogue of existing warships ot 
all nations supplemented by the silhouettes and sketches 
intended to assist the naval officer in distinguishing distant 
vessels, which are still one of the characteristic features 
of the book that most clearly display the author's genius. 

Now, the volume in its conflict for popularity with 

“ Brassey” has put on some of the properties which 

belonged originally to the Naval Annual. It has, so to 

speak, decided to meet that production on its ground 
instead of holding its own independent position, and has, 
therefore, taken to the printing of essays on naval 
questions. We are not fully convinced that this has been 
wisely done. For one thing, it increases the bulk of the 
volume, and for another, there are plenty of other places 
where the critic may give scope to his views on the pro- 
gress of the navy and its machinery. The section of the 
volume which is devoted to the classification of ships and 

the means of identifying them which has undergone many J 

radical improvements, and is brought annually up to date 

with a care and industry deserving of all praise, is beyond 
question the best thing of its kind in existence, and is, in 
many respects marked by an individuality, and—to use 

a convenient word—cleverness, which put it beyond all 

other naval hand-books. On the other hand, the reviews 

are not only like other reviews on the progress of naval 

engineering, but they seem to us a little out of place in a 

volume which we take it is meant to be a hand- 

book for the officer on duty. We get somewhat the 
same effect as if we should find in a drill book a long 
discussion on recent wars and the progress of war material 

—subjects that would be obviously out of place. We 

make these remarks wholly without consideration of 

the contents, or of the authors of the essays, which con- 
stitute Part II., and we ought perhaps to add that as one 
is written by Mr. C. de Grave Sells—* Progress in Warship 

Engineering ’’—and another on the “ Battle of the Azores, 

in the British Naval Manceuvres,” by Admiral Borresen, 

Chief of the Norwegian Navy Staff, they are well worth 

reading. Another feature of the book to which attention 

may be directed, and which we think might also be omitted, 
is a discussion of the Naval War Game and an account of 
some battles. We do not doubt the value of the pages 
given to this subject, but we think that, like the others to 
which we have referred, they are in the wrong galley. 

Mr. Jane could obviously, without difficulty, find material 

yearly for a regular naval annual, which might be printed 
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in a more convenient form for reading, and would leaye 
the invaluable index of ships unhampered by adventitious 
matter. 

Our praise has been mixed with so much grumbling 
that we fear we shall be accused of carping if we make 
one more appeal to Mr. Jane. It is that he would prevail 
upon his publishers to put all the advertisements at one 
end or the other of the volume, and not to mix them up 
with the text. With this final comment, let us say that 
we have the greatest respect for the energy and resource 
which the author exercises in keeping in touch with al] 
the changes and progress of warship building, and that we 
regard his index to warships of the world as the finest 
attempt at a rational and intelligent classification that hag 
yet been made, 





SHORT NOTICES. 


Drapers’ Company Research Memoirs: Technical, Series 11. By 
L. W. Atcherley, assisted by Karl Pearson, F.R.S. London’: 
Dulau and Co.—The authors have written an interesting treatise 
on some disregarded points in the stability of masonry dams. The 
present treatment of dam construction is stated to be defective, so 
they carried out experiments in the laboratories of the University 
College, London, in order to investigate the subject carefully, 
The conclusions they arrived at are interesting. The authors state 
that there exists an erroneous theory with regard to the stability 
of dams. Experiments show that a dam first gives by the tension 
of the vertical sections near the tail, and also that the vertical and 
not the horizontal sections are the critical sections. An accepted 
form of profile is shown to be stable as far as the horizontal sections 
are concerned, but unstable by applying the same conditions of 
stability to the vertical sections. Other results are given, but the 
above will suffice to show the nature of the work. The authors 
urge the investigation of the stability of the vertical sections of 
dams, and conclude by saying :—‘‘ If this be done we feel certain 
that most existing dams will be found to fail, if we accept the 
criteria of stability usually adopted for their horizontal sections, 
This failure can be met in two ways. By modification of the cus. 
tomary profile, and by a frank acceptance that masonry, if care- 
fully built, may be trasted to stand a definite amount of tensile 
stress, It is perfectly idle to assert that it is absolutely necessary 
that the line of resistance shall lie in the middle third for a 
horizontal treatment. When it lies well outside the middle third 
for a horizontal treatment it lies well outside the middle third 
for at least half the dam for a vertical treatment.” 

Practical Surveying. By Geo, Wm, Usill, A.M.I.C.E. London: 
Crosby Lockwood and Son, 7, Stationers’ Hall-court, Ludgate. 
hill. Price 7s. 6d.—After a few introductory remarks on the 
standards of measurement, equipment, &c., the author gives a full 
account of chain surveying, and then proceeds to describe the 
different surveying instruments and their adjustments, wisely 
before discussing their use in the field. Following the explanation, 
the general principles of trigonometry required in surveying ; an 
outline of field work, commencing with theodolite surveying, 
traversing, town surveying and levelling, appears. Hypsometer 
tables, and tables of natural sines, tangents, and secants, with their 
complements, are given in the appendix. To promote the appli- 
cability of this book in the field, the publishers are issuing an 
edition printed on thin paper, and bound in leather, which will go 
conveniently into the pocket. 

Forge Practice (Elementary). By John Lord Bacon. New York: 
John Wiley and Sons. London: Chapman and Hall. Cloth, 
6s. 6d. net.—This is an elementary treatise on forge practice, and 
is the outgrowth of a series of notes given to the students at the 
Lewis Institute in connection with their practical work. In the 
first chapter the author gives a general description of the forge 
and of the various tools used. Then follows a chapter on welding, 
and numerous examples are given of the different kinds of welds, 
The next four chapters are devoted to ordinary forge work, such 
as calculation of stock for bent shapes, drawing out and bending, 
simple forged work, and the making of general forgings. A 
description of the steam hammer, together with the necessary 
accessories, is given. There are also chapters on the metallurgy 
of steel and iron, tool steel work, and tool forging and tempering. 
At the end of the book the author has added some tables, which 
will be found useful. 

Elementary Manual on Applied Mechanics. By Andrew Jameson, 
M. Inst. C.E. London: Chas, Griffinand Co., Limited, Exeter-street, 
Strand. Price 3s. 6d.—This book has now reached the sixth edition, 
and has been brought up to date and revised by the author. It is so 
well known by technical students that is is unnecessary to state here 
more than its general outlines. It is divided into four stages, the first 
dealing with what aretermed ‘‘ forces in equilibrium,”—as though a 
force could exist which is not in equilibrium—and the principle of 
moments, and with work as applied to machines, such as levers, 
pulleys, gearing, kc. Then follows a good chapter on hydraulics, 
with some interesting examples of hydraulic machines, The third 
part is devoted to the laws of motion, velocity, acceleration, centri 
fugal effort, and the balancing of fast speed machinery, The 
properties and strengths of materials are given in the last part. 
We notice that the author has inserted a few remarks on scalar 
and vector quantities, 

Elements of Mechanical Drawing. By Alpha Pierce Jamison, 
M.E. London: Chapman and Hall, Limited.—The book has 
been carefully classified, and is divided into ten chapters. 
After stating the usual definitions, and the elementary prin- 
ciples, the author gives a short chapter on letters, figuring, 
and lettering. This is followed by a chapter on scenographic and 
orthographic projection, which is fully and carefully dealt with. 
After a few remarks on drawing instruments and materials, the 
method of reproducing drawings and on preparing drawings for 
the Patents-office is given. The different systems of drawing 
gearing are shown and fully described. In Part II. there are onl) 
two chapters. The first ison sketching, and the second on the 
mechanical execution of drawings. The book throughout is very 
clear in the descriptions of the various methods employed, and the 
accompanying diagrams are excellent, 

Small Destructors for Institutional and Trade Waste. By W. 
Francis Goodrich. London: Archibald Constable and Co., 
Limited. Price 4s.—The author deals with his subject in an 
interesting manner, and has given much useful information. The 
book is divided into six chapters ; the first contains a brief history 
of destructors, and discusses the reason of their early unsatisfactory 
record; the second is given up entirely to isolation hospital 
refuse destructors ; in the third and fourth institutional and 
portable refuse destructors are fully described. The author gives 
some notes on American practice, with descriptions of numerous 
installations, and British and American methods are compared. 
The important question of trade refuse is dealt with at some 
length in the concluding part. . The book is clearly written, and 
numerous illustrations accompany the descriptive matter. 


Lectures Scientifiques: A French Reader for Science Students. 
London : 34, King-street, Covent Garden. Price 5s,—The author 
has written this book with the object of helping students entering 
for the University of London examinations in their study of French, 
which is now practically a compulsory subject. The book has been 
divided into five parts, dealing with different scientific subjects. 
The first part relates to physical matters, including dynamics, 
hydrostatics, acoustics, heat, and electricity. In the second 
section there are a few extracts on physiology and mathematics, 
and the last part deals with botany atsome length. All the articles 
are extracts from modern French scientific works, and are well 
chosen; 
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RAILWAY MATTERS. 


ly was stated at the meeting of the shareholders in the 
London electric railways on Tuesday that electric trains would be 
running on January Ist on the District Railway. 


Tux ex-Minister of Railways in Canada, Mr. A. G. 
Blair, has resigned his post as chairman and member of the Rail- 
way Commission, says the Ottawa correspondent of the Standard. 

Tye new extension of the Orleans Railway Company, 
railway company a sum of over £1,000,000, of which 
about £200,000 represent the cost of the generating machinery of 
the electric extension ; £140,000 has been spent on the acquisition 
of land and new stations, and lines have cost about £60,000. 


‘ue Commission on American Inter-State Commerce 


an increase in the number of railroad collisions and derail- 
During this period 11,291 such 


ha; cost the 


aang ing the fiscal year 1904 
ants IFit 4 * 
parse pdr in which 3787 persons were killed and 51,343 


injured. The damage to lines and equipmont is estimated at 
£1,876,615. 


Tur aggregate number of locomotives in service on the 
United States railways in 1903 was 43,871; increase, 2646 ; cars 
in service, 1,753,389, an increase of over 113,000 in the year. The 
total casualties were exceeding! heavy, being 86,393, of which 
9340 represented the number of persons killed and 76,553 those 
injured. There were, therefore, 14-1 persons killed and 110-1 
injured per 1,000,000 carried. 

Tux Midi Railway Company is about to build a new 
line uniting Villefranche to Bourg Madame, in the Eastern 
Pyrenees. The length of the line is 57 kiloms., and there is a con- 
stant rise during the first 32 kiloms, amounting to 1050. m. 
above starting point. It is proposed to apply electric traction, 
waterfalls being available in the district for generative purposes. 
Single-phase traction is proposed. 

One of the finest feats in street railway transportation 
ever witnessed was the way the street railway companies of 
St, Louis handled the crowds on St. Louis Day at the Louisiana 
Furchase Exposition, says the Street Railway Journal. This was 
the day when the people of St. Louis set aside all work as far as 
posrible and devoted themselves to swelling the attendance at the 
Exposition ; the attendance being about 400,000 on that day. 


On the Midland Railway in the last half year, the number 
of passengers carried was 633,487 first class, or 27,271 less than 
in 1903, and 22,872,631 third class, or 543,931 decrease. There 
was a decrease of 405,000 in the number of passengers in suburban 
districts where electric tramway competition exists, and for which 
competition the company has to pay its share of the rates. The 
receipts from first class were £110,768, or £146 more, and from 
third class, £1,104,643, or £11,979 less. 


A MEETING was held on Tuesday at Sunderland to 
discuss the scheme for a new railway between the West of England 
and that place, The route planned would connect Sunderland, 
Darlington, Richmond, and Barrow. Among those who attended 
were Sir W. Theodore Doxford, M.P., and the Mayor—Mr. Alder. 
man H, J. Turnbull. A Committee was appointed to further the 
scheme, and it was agreed to approach the Sunderland Corpora- 
tion and the River Wear Commissioners. 


We learn that the Great Central Railway Company, 
which has already several 30-ton wagons in use, has given orders 
for the manufacture of wagons capable of carrying 40 tons, and 
the first of these, manufactured by the Birmingham Railway 
Carriage and Wagon Company, is now ready for use. This 
colossal wagon is far and away the largest ever seen on a railway 
system in Great Britain. It measures 40ft. 2jin. in length, 
Sft, 3in, in width, and 8ft. 8in. in height. 


Tue new manager of the Glasgow Corporation Tram- 
ways is Mr. James Dalrymple. He has served in various depart- 
ments of the Corporation for twenty-three years, and has been 
associated with the tramways since 1894. In 1901 Mr. Dalrymple 
was appointed deputy manager, and the convener of the Tramways 
Committee, in recommending him for the managership, stated 
that the committee had no hesitation in selecting such a tried 
official for the position hitherto held by Mr. Young. 


Tue report on accidents on Indian railways during the 
calendar year 1903 shows that the number of persons killed on Indian 
railways is less than half of that in 1902; the number injured is also 
smaller, though not in the same proportion. In 1901, the number 
of persons killed and injured from causes me their own control 
had fallen to one in 59,284,068 and one in 3,784,089 respectively ; 
in 1902 they were but little less than one in a million each; in 
1903 the figures were one in 4,204,620 killed, and one in 1,812,336 
injured. 


Ix the Russian Railway Budget for 1904 the gross 
revenue from the State railways is estimated at £47,300,000, and 
expenditure on them, including working expenses, improvements, 
and purchase of rolling stock, is estimated at £46,400,000, showing 
a net revenue of £900,000. But as the payment of interest on 
Government railway bonds absorbs annually a further sum of nearly 
£14,000,000, the total deficit on State railways alone would appear 
to be thirteen millions sterling (£14,000,000 — £900,000), exclusive 
of advances of guaranteed interest, &c., to private companies, 


Tue British Consul in Peru states that Congress has 
authorised the construction of the following railways :—From 
Oroya to Jauja and Huancayo; from Sicuani to Cuzco; from a 
section of the line between Oroya and Cerro de Pasco to a navigable 
point on the Ucayali or on one of its affluents. These new lines 
of communication are to be constructed by contract, but if this 
is not feasible the Government are to undertake the work on their 
own account. For theconstruction of these lines, or as a guarantee 
for the interest on the capital invested in the scheme, the following 
sums are to be set aside yearly out of the public income :—In 1904, 
ppg in 1905, £150,000 ; and in 1906 and following years, 


_Iy 1903 two new railway lines, viz., the Helsingfors- 
Karis and Uleaborg-Tornea, were completed and joined to those 
formerly existing. The building of the latter railway cost about 
£580,000. The length of this line is 77 miles, and is one of the 
most expensive in Finland, owing to the many large bridges which 
had to be built. At present it is undecided whether this line shall 
be united with the Swedish railways, as the Swedes have not. yet 
been able to decide to which place on the frontier they will take 
the continuation of the Boden-Morjarv line in Sweden. When the 
above-mentioned new lines have been united to the rest of the rail- 
way net of Finland it will possess a total length of about 2106 miles, 
of which about 200 miles only are private property, the rest belong- 
ing to the Finnish Government. 


Durine the last half-year the Lancashire and Yorkshire 

ailway Company carried 26,945,924 passengers, a decrease of 
1,752,845, or 6-11 per cent. In the first class there was an increase 
of 39,796, or 9-16 per cent., and in money an increase of £3779, or 
13-04 per cent. The greater portion of. this is attributable to the 
abolition of the setae class on the Liverpool and Southport line. 
In the second class there was a decrease of 309,799, or 14-11 per 
cent., and in money a decrease of £9252, or 9-88 per cent., 
accounted for by increased tramway competition in the suburban 
districts a out the system, and by a proportion of the 
passengers on the Liverpool and Southport line going into the first 
class and the rest into the third. In the third class there was a 
decrease of 1,482,842, or 5-69 per cent., and in money a decrease of 
£27,650, or 4. per cent., also due to tramway competition, and 


NOTES AND MEMORANDA. 


THK new armour-clad cruiser Black Prince will be 
launched on November 8th. 


As a flux in steel works in America fully 20,000 tons of 
lump or gravel fluorspar are used annually. 


Tue average life of the uranium atom is calculated by 
J. Joly to be 10!” years, and it is giving out energy all the time. 
This beats the record for steady work. vee 


an “ 


Last month 4,017,845 tons of coal were exported from 
this country, as compared with 3,822,585 tons in September last 
year and 3,748,254 tons in September, 1902. 


Tae number of warships under construction in the 
United Kingdom on September 30th last was sixty-seven, of which 
only nine were being built in the Royal dockyards, The total dis- 
placement was 342,930 tons. 


THE official estimate of the output of French collieries 
during the first six months of 1904 shows there has been a slight 
decline in activity as compared with the preceding year. The pro- 
duction amounted to 17,071,811 metric tons, against 17,333,411 
tons in the previous semester. 


Tue general business of the United States is absolutely 
sound and the per capita wealth is rapidly increasing, says a Con- 
sular report. Aocomhag to a New York paper, the aggregate 
wealth of the country at the end of 1903 was conservatively 
estimated at 100,000,000,000 dols., an increase of 6,000,000,000 
dols, over the last census year, 1900, 


THE number of coal-dust or fire-damp explosions last 
year was the lowest on record. The total was eleven, and ten of 
them were due to the use of naked lights in pits believed to be 
safe. Nota single life was lost in the “fiery” mines of the Mid- 
lands, Lancashire, or Yorkshire. The report states that the 
poe danger of electrical installations in mines has not yet 
been learnt in some quarters, and that.some accidents have to be 
recorded in consequence 


AccorpiNG to the monthly shipbuilding returns com- 
piled by the United States Bureau of Navigation, 105 vessels, 
aggregating 14,699 tons gross, were built in the United States last 
month, of which 48, of 10,287 tons, were wooden _ sailers, 
51, of 2348 tons, were wooden steamers, and only six, of 2064 
tons, steel steamers. In the past three months there have 
been built in America 328 vessels, totalling 40,374 tons gross. 
In the corresponding quarter of last year, 310 vessels, of 66,023 
tons gross, were built. 


A company at Hamilton, in Ontario, is developing, at a 
cost of some £400,000, a hydraulic plant for the production of 
electricity at Decew Falls. Large reservoirs are provided which 
are flooded from the old Welland Canal, They have had for some 
time a station capable of developing 9000 horse-power. Two new 
units are now running, producing between 6 and 7000 horse- 
power each, and four others are to be added. Power is now being 
supplied to Hamilton and St. Catharines, and will be sent as far 
as Burhngton and Oakville at 44,000 voltage. 


A NEW steamship is being built by the Vulcan Ship- 
building Yard at Stettin, for the Hamburg-American Line, which 
will exceed in size, the Berlin correspondent of the Standard says, 
any vessel as yet built in Germany. She is to be fitted with twin 
screws, and will be 710ft. long, 75ft. wide, and 54ft. deep. Her 
displacement will be 30,000 tons, and her loading capacity 
25,000 tons. The new steamship will be able to accommodate 
1200 cabin passengers and 2380 steerage passengers. The engines 
will be powerful enough to give the boat a speed of 17 knots. 


An American patent has been issued to a person in 
Chicago for a method of converting the energy of fuel directly into 
electrical energy. It consists, according to Pover, first in com- 
bining a metal, the oxide of which yields chiefly carbon dioxide in 
addition to the metal in its reduction by carbon, as the positive 
plate with an alkali as the electrolyte in a galvanic cell, generating 
electrical energy by oxidation of the metal, and then reducing that 
battery product which contains the metal oxidised in the battery 
reaction to the metal by means of the oxidation energy of fuel, 
and repeating the oxidation of the metal with generation of 
electrical energy. 


Tue use of coal-cutting machinery is extending rapidly, 
according toa Home-office report just issued. In 1903 there were 
225 collieries where coal-cutting machines were at work. The total 
number of machines employed was 643, of which 231 were worked 
by electricity, and 412 by compressed air; the total quantity of 
coal obtained in 1903 by the aid of these machines was 5,245,578 
tons—this is an increase of 1,084,376 tons compared with 1902, and 
2,201,257 tons compared with 1901. The Yorkshire and Lincoln- 
shire district takes the lead as regards the number of machines 
employed, next comes the Midland district. In South Wales and 
in the southern district the use of machines is very rare, 


Durine last month Scotch shipbuilders launched 31 
vessels, of about 44,612 tons gross, as compared with 25 vessels, 
of 31,913 tons gross, in September last year, and 33 vessels, of 
57,862 tons gross, in September, 1902. In the nine months Scotch 
builders have launched 242 vessels, aggregating 316,909 tons gross, 
as compared with about 331,254 tons gross in the corresponding 
period of last year. English shipbuilders in September put into 
the water 34 vessels, of about 87,226 tons gross, against 22 vessels, 
of 51,782 tons gross, in August ; 27 vessels, of 60,733 tons gross, in 
September last year, and 27 vessels, of 60,427 tons gross, in 
September, 1902, For the nine months English builders have 
launched 233 vessels, of 545,375 tons gross, as compared with 223 
vessels, of 479,623 tons gross, in the corresponding period of 
last year. 


Tue following memorandum has been prepared by the 
Labour Department of the Board of Trade for the Labour Gazette 
on the state of the labour market in September. It is based on 
4577 returns, viz., 3080 from employers or their associations, 1409 
from trade unions, and 88 from othersources. Generally speaking, 
employment in September was dull, and showed, on the whole, a 
slight decline as compared with August, especially in the ship- 
building trade. As compared with a year ago employment showed 
a decline, except in the cotton and tin-plate industries. In the 
273 trade unions, with an aggregate membership of 575,575, 
making returns, 39,005—or 6-8 per cent.—were reported as un- 
employed at the end of September, compared with 6-4 per cent. 
at the end of August, 1904, and 5-8 per cent. at the end of 
September, 1903. 


From the returns compiled by Lloyd’s Register of 
Shipping, it appears that, excluding warships, there were 393 
vessels, of 1,046,308 tons gross, under construction in the United 
Kingdom at the close of the quarter ended September 30th, 1904. 
The tonnage under construction is now about 53,000 tons more 
than it was at the end of June, 1904. Compared, however, with 
the total reached in September, 1901, which is the highest on 
record, the present figures show a reduction of 367,000 tons, or 26 
percent. Of the vessels under construction, 301, of 764,179 tons, 
are under the supervision of the surveyors of Lloyd’s Register with 
a view to classification by this society. In addition, fifty-three 
vessels, of 136,966 tons, are building abroad, with a view to 
classification. The total building at the presen€ time under the 
supervision of Lloyd’s Register is thus 354 vessels, of 901,145 





MISCELLANEA. 


Tux work of deepening the sea canal approaching St 
Petersburg is making much more progress since a second dredger 
has been at work. In fact, the canal is now much easier of 
—— by warships of great draught, and also by large sea-going 
steamers. 


Tur London Council Council have written to the 

Corporation asking them to agree to a proposal for connecting the 
resent tramway termini in Blackfriars-road and Westminster 

ridge-road by the comstruction of tramways between these points 
vid Blackfriars Bridge, Victoria-embankment, and Westminster 
Bridge. 

Tur Special Committee of the Corporation on the Port 
of London are asking to be allowed to consider the draft Bills to 
be introduced into Parliament next session by the Thames Con- 
servancy Board and the London County Council on the subject of 
the port, and to confer with these bodies or any others whom it 
may be considered desirable to approach, 


THE Teddington Urban District Council hive decided 
to be represented at a conference of local authorities, which has 
been convened by the Ealing Town Council for the 24th inst., with 
the object of discussing the question of the noise caused by tram- 
cars, and the desirability of some combined action being tiken by 
the authorities through whose district the tramways pass. 


THE governing body of the Battersea Polytechnic have 
recently made the following appointments in the teaching staff :— 
Mr. H. A. Golding, Assoc. M.I.M.E., of Wandsworth, to be assis- 
tant in mechanical engineering for drawing-office lessons ; Mr. John 
Hurst, an assistant instructor in woodwork under the London 
County Council, to be assistant instructor in carpentry and joinery 
and manual training woodwork. 


Ar the last meeting of the City Corporation a resolution 
was carried instructing the Sanitary Committee to apply to the 
London County Council for payment of half the salaries of tke 
City medical officer of health and the sanitary inspectors—. 
amounting to about £2500—from the Government grant made fir 
that purpose. Mr. Kimber has now given notice of motion that 
that decision be rescinded, and no further action be taken in the 
matter. 


A CONFERENCE of North of England and West of Scot- 
land steelmakers was held at Newcastle on Tuesday afternoon to 
consider proposals for working . rrangements to preventthe pie ent 
cutting of prices in steel plate. and angles. Both sections of manu- 
facturers complain of underselling. The conference was private, 
and no official communication was given to the Press. It is under 
stood that some mutual working arrangement will be agreed upon 
whereby a ruinous war of rates may be avoided in future. 


Tue travelling coal hoisting tower of the naval coaling 
station at the Charlestown Navy Yard, Boston, Mass., was recently 
wrecked by wind. This is the second accident of this character to 
occur within a couple of months, the tower of the coaling station at 
East Lamoine, Me., being overthrown by wind on August 20th. 
At Charlestown the tower travelled on a double line of rails along 
the water side top of the coal pockets. During a heavy wind squall 
the anchor clutches gave way and the tower moved along until it 
reached the end and toppled over to the ground below. The pro- 
perty damaged will amount to about £6000. : 


Tue Langsett reservoir, forming part of the Little Dén 
Valley Waterworks, belonging to Sheffield, Rotherham, and Don- 
caster, is now practically complete, and the ceremony of closing the 
valves in order to fill the reservoir was performed on Monday. It 
has a capacity of 1,400,000,000 gallons, and the water surface is a 
mile and a-quarter in length. Lower down the valley has been 
constructed the Underbank reservoir, solely to provide water for 
the works and mills dotted all the way down the valley which had 
a claim on the Little Don stream. This reservoir has a storage 
capacity of 650,000,000 gallons, and the water will cover 120 acres. 


THE Committee of the Ligue Maritime Francaise offers 
the competitors in the Toulon-Algiers motor boat contest a work 
of art and two medals for best satisfying the following conditions, 
speed not to count except in case of a tie, nor consumption unles 
excessive :—(1) Possibility of being shipped and unshipped by the 
ordinary lifting appliances of large vessels ; (2) use of heavy oil or 
ordinary petroleum to the exclusion of substances more inflammable 
than the latter ; (3) absence of breakdown, even if the mechanism 
receive appreciable quantities of sea water ; (4) easy starting and 
instantaneous reversal ; (5) absence of noise at full speed, so as not 
to be heard 500 m. (546 yards) off. 


A summary of the voting on the proposed alterations 0? 
rules of the Amalgamated Society of Engineers has been issued by 
Mr. Barnes, the general secretary. All the 64 amendments have 
been carried by large majorities, on total polls, however, which 
rarely exceed 11,000—the total membership of the society is over 
96,000. Taken broadly, the general effect of the changes is to 
greatly weaken the power of the executive council, which, amoagst 
other things, now must give a detailed statement of its reasons for 
disapproving of district committee resolutions on any point. A 
majority of three votes to two will be necessary before a general 
strike may be entered on, but a bare majority will be sufficient to 
reject or accept a settlement. 


A PRELIMINARY report on an additional water supply 
for New York has been made by Mr. George W. Birdsall, acting 
chief engineer of the department of water supply, -gas, and 
electricity. The plan proposed for immediate construction 
includes a large storage reservoir on Esopus Creek, west of the 
Hudson River, a 300,000,000 gallon aqueduct to the borough of the 
Bronx, a 14,000,000,000 gallon reservoir in the Bronx, large 
conduits from the Bronx reservoir to both Manhattan and Brooklyn 
boroughs, a reservoir on Long Island, and distributing mains in 
four of the five boroughs, or in the whole city excepting Staten 
Island. The estimated cost of the work is about £18,000,000, 
including £1,400,000 for the distributing mains, and nearly 
£2,400,000 for contingencies and engineer’s fees. 


A CONFERENCE, attended by several members of Parlia- 
ment, was held at Norwich on Saturday to consider the question 
of the erosion of the East Coast through the encroachments of the 
sea. A Committee appointed at a previous conference at 
Norwich presented a report, which recommended that the scope 
of operations should be extended so as to include the districts of 
all the local authorities in Great Britain who are interested in the 
question of sea defence, together with their parliamentary repre- 
sentatives, and that, in the event of this recommendation bein x 
adopted, the conference should be invited to consider in what way 
the financial burden, now solely borne by sea coast districts, could 
be more equitably adjusted. The report was adopted, and the 
Committee was requested to continue its services. 


An important decision under the Workmen's Compen- 
sation Act was given at the Newport (Mon.) County-court by his 
Honour Judge Owen. The casa had been heard at a previous Court, 
and was an application for compensation by the widow of Robert 
Simpson, a certified colliery manager under the Ebbw Vale Steel, 
Iron, and Coal Company, Limited, at the Prince of Wales and 
Abercarn Collieries, who died in December of last year. At the 
time of the accident, which resulted in his death, he was in receipt 
of £400 a year, with house and coal fres. In giving judgment, 
his Honour upheld the contention of the respondents that Simp- 
son’s employment was not such as came under the Act, his position 
being inconsistent with that of a workman. His salary, too, was 
more than double that which could be earned by the highest class 
of workman. His Honour gave judgment in favour of the 
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respondents, costs being allowed on Scale B, 
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TO CORRESPONDENTS. 


42 In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
Jor insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by vs may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 

427 All letters intended for insertion in Toe ENGINEER, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonwmous communications. 

4 Wecannot undertake to return drawings or manuscripts ; we must, 
therefore, request correspondents to keep copics. 


REPLIES. 


P. H. (Newport) —You might try “‘ Aérial and Wire Ropeways, their Con- 
struction and Management,” by A. J. Wallis Taylor. Crosby Lockwood 
and Son, London, Price 7s. 6d. 

J. A. G, D. (Perry Barr) —We have not heard of a workman's time clock 
in using which the men have to write their names, and get the time 
stamped on by the clock. If such a clock could be made it could not 
be used by any large number of workmen, for sufficiently obvious 


reasons. 


INQUIRIES. 
MILLER FLUSHING SYPHON COMPANY. 
Srr,—I should be much obliged if any of your readers could 
the present address of the Miller Flushing Syphon Company. 
Glasgow, October 18th. 


give me 
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LABOUR AND TRADE. 


Just now much is being said and written and a 
little is being done in anticipation of a “hard 
winter” in London and other large cities. A 
demand has even been made that Parliament 
should be summoned to a special autumn session 
on purpose to consider how relief works may be 
started for the unemployed. Trade is not good, 
ready money is not abundant, enterprise asleep, and 
it is reasonably enough taken for granted that 
employment will be scarce, and numbers of wage 
earners out of work. Of course it is an old, sad 
story. It is certain, too, that it will be told over 
and over again, year after year, because no radical 
cure can be applied in practice. We venture to 
hope, however, that some small good may be done 
by discussing an aspect of this subject which never 
appears—at all events to us—to have adequate 
treatment. We do not pretend that we can say 
much that is new; but it appears to be possible to 
make suggestions without violence, which may con- 
sequently commend themselves to those most 
interested. It is, indeed, to be deplored that trade 
questions are dealt with in hot-headed fashion ; and 
that exaggeration appears to be regarded as the 
only method of carrying conviction. In what we 
are about to say we shall not take sides. We shall 
deal with the issues raised from the most purely 
dispassionate view that is compatible with the 
belief that the questions to be considered are not 
academical, but alive, important, and practical. 

We start with the general proposition that plenty 
of work means prosperity. Of course this, like all 
general propositions, may be subjected to criticism 
on particular grounds. Thus it may be argued that 
plenty of work may be secured on terms so un- 
favourable that they mean absolute loss. But for 
the moment we need not concern ourselves with 
any but the broad values of the proposition. At the 
present moment the subject discussed by the autho- 
rities is mainly the possibility of providing not 
money, or coals, or meals for the working men and 
women of the metropolis, but work and wages. 
There are amiable men and women, and some who 
are not, who would not insist on the work if 
only they could have the wages. These good folk 
get up subscriptions, and doa great deal of charitable 
good and some harm; we may put these on one 
side. There is another and largerand much more 
influential section of our populace, actuated by 
about the same disregard for work, provided they 
can get money. And we may add that, unless work 
comes to them under special conditions, they will 
not have anything to do with it. 

At first sight it would appear that the working 
men of this or any other country ought to help in 
all ways in their power to provide work. They 
ought to be always on the watch to secure plenty of 
it. For example, the dockers and sailors of Mar- 
seilles ought todo all that lies in their power to 
induce shipping to visit that port. The success of 
the place as a great trade centre means plenty of 
employment and plenty of wages. But this fact 
has in no way prevented the men most interested 
in the prosperity of the port from doing all that in 
them lay to wreck it. They remind us of the 
Chinamen who burned down a house whenever 
they wanted roast pork. The probability is that 
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the men as a body followed a comparatively small 








number of leaders, who suffer nothing, or very 
little. At the root of most labour troubles will be 
found union leaders. We do not find fault; we 
have not a hard word to say. But it is none the 
less true that, according to our view, these men 
govern very unwisely. It must be kept carefully in 
mind that in saying this we are not referring now 
to strikes; in a sense these are negative actions ; 
but to a policy quite different. Has any strike 
ever been set on foot because capitalists did not 
provide work for skilled men? We never heard of 
one. The most that is ever done in this way is 
represented by the gangs of men who parade the 
streets as a protest against the municipal authori- 
ties; and complain in the words of a popular song 
that when they ask for employment they can get 
nothing but work. Not long since the energetic 
evening press circulated a story to the effect that a 
large contract had been lost on the Thames because 
the men would not concede terms which would 
permit a firm to take it. The story was not quite 
true ; but we may use it to give point to an inquiry. 
Has anyone ever heard of a trade union ordering a 
strike because the employers have not secured par- 
ticular contracts? The custom is all the other 
way. We have repeatedly heard of strikes which 
were instituted the moment if was known that a 
firm had secured a contract. Now it may very well 
happen that orders are scarce and contracts few. 
Profits will be very small on anything it is possible 
to secure, and the masters prefer not to run any 
risks, but rather to close some departments of their 
works, and discharge men, or else go on half-time. 
Why is it that under such conditions the men do 
not insist that the work shall be taken and the 
shops kept open? The obvious answer seems to be 
that the men do not particularly desire to have 
work ; that half-time satisfies them; or else that 
there is some cause operating the nature of which 
we do not profess to understand. 

The ideal condition of affairs of any kind is pro- 
bably never attained. If it were the results might 
be disappointing ; but, at any rate, no harm can he 
done by stating them. Let us take a large manu- 
facturing engineer’s establishment; no matter what 
is made, let us say bridges. In that establishment 
there ought to exist a workmen’s committee who 
would keep carefully in touch with what was going 
on in the bridge-building world. If they found that 
good contracts were going, noneof which were secured 
by their employers, they ought to know the reason 
why. Investigation might show that competition 
had cut the price so fine that unless special arrange- 
ments were made the contract could not be taken. 
It would at once become the duty of the committee 
to lay the whole question before the men and con- 
sider in what way they could co-operate with the 
masters to secure the work. Of course we can do 
no more than state the bare outlines of a special 
policy ; our readers will have little difficulty in giving 
shape to our suggestion. We may, however, go so 
far as to add that in two or three cases the method 
which we advocate has been actually adopted with 
very great success, and orders have been obtained. 
In one instance the men volunteered to make sacri- 
fices, and in two others the masters made proposals 
which the men accepted. It has always appeared 
to us that a great defect in the trades union system 
is that it is far too inflexible in the matter of wages. 
It would be very difficult to introduce a sliding- 
scale or anything like it into engineering shops, but 
there ought to be more latitude. Why, for example, 
to go back to ideals, should not employers and 
employed consult over a contract, and settle at 
what price it can be taken? The answer is, of 
course, that there is too great and solid a diversity 
of interests. 

We implied at the outset that we did not hope to 
do much good. We must add here that we have 
no desire to be termed Utopian. We may abandon 
all hope of seeing the capitalist lion lie down beside 
the trades union lamb; but we do not part with the 
belief that there.is a great deal of common sense in 
both the lion and the lamb, and they will neither of 
them consider that we have suggested the impossible 
when we urge upon the trades unions the necessity 
for*securing as much work as possible. We are 
convinced that at this moment if district confer- 
ences were held between masters and men to con- 
sider what is best to be done, good would come 
of it. For example, tenders are asked for 
some thirty steamboats by the London County 
Council. We have no doubt that this work could 
be kept in London if the shipbuilding firms and 
their men resolved that it should’ be kept. It is 
very likely, indeed, that wages would have to be 
reduced. But would not “ half a loaf be better than 
no bread’”’? Why should the wages paid on all 
contracts be the same? Under existing arrange- 
ments, on the masters devolves the whole work of 
finding employment for the men. To a large extent, 





indeed, they have to find it in spite of the men. 
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From first to last this is entirely wrong. It would 
have been waste of ink to write as we have written 
a very few years ago. But we know that the trades 
unions are managed now in a far more liberal spirit 
than they were, and that the leaders take broader 
and sounder views of trade questions. We do not 
despair of inducing them to see that for the most 
part it is far more important that work should be 
had than that wages should be kept at a fixed 
standard. All experience goes to show that when 
there is plenty of work there is also plenty of wages. 


FRENCH NAVAL REFORM. 


THE Parliamentary Commission appointed to 
inquire into the condition of the French navy has for 
some time past been carrying on its labours with 
praiseworthy zeal. It will be remembered that this 
Commission was the outcome of the attack on M. 
Pelletan’s administration when the Minister was 
accused of a variety of errors of commission and 
omission, not the least being that he had annulled 
orders given out by his predecessor—notably for 
eleven submersibles—and had neglected to sign 
contracts whereby the construction of the battleship 
Patrie and other vessels had been delayed for a con- 
siderable time. Moreover, he was alleged to have 
increased the cost of construction with the various 
reforms he carried out at the arsenals, and to have 
sapped the foundation of naval discipline by 
snubbing admirals and showing a more than 
paternal interest in the welfare of the men. Other 
charges were brought against the Minister by the 
Opposition, who wielded their weapon of attack 
with so much vigour that it would have certainly 
proved fatal to the career of a man of less combative 
nstinct than M. Pelletan. The Opposition, with 
M. Lockroy at its head, made the mistake of giving 
too strong a political bias to the debate. Instead of 
being made a national question it developed into an 
attack on the Government, and the proposed vote 
of censure was changed into a harmless resolution 
to appoint a commission of inquiry into the con- 
dition of the marine. As the members of the Com- 
mission were selected by the Government, it is 
naturally composed of a large majority of Govern- 
ment supporters, who may be inclined to give 
M. Pelletan the benefit of any doubt, while 
MM. Lockroy, Chaumet, Chautemps, and other 
naval critics are the inquisitors who intend to leave 
as little doubt as possible on the questions investi- 
gated. During the past month the members of the 
Commission have been journeying from one port to 
another, examining ships afloat and on the stocks, 
inspecting batteries, questioning admirals and dock 
officials, visiting submarines, passing through work- 
shops, and, in a word, prying into everything that 
will enable them to ascertain the shortcomings of 
the navy. 

The task of the Commission is by no means an 
easy one. It has long been urged that the com- 
manding officers in the navy take too deep an 
interest in political matters to be consistent with 
the interests of the service. An officer reported to 
be of reactionary tendencies may find himself under 
the necessity of retiring into private life—even 
admirals have already learned this to their cost— 
while the blessed word Republican is a sure pass- 
port to a higher grade. The opponents of the 
Minister say that promotion no longer depends 
upon merit; the only recommendation is sympathy 
with the Republican Government. While there 
undoubtedly seems to be strong ground for this 
reproach, it would be be unfair to judge of 
M. Pelletan’s attitude without considering the 
influences he is striving against. He looks with 
distrust upon the growing spirit of nationalism in 
the naval service, which he regards as an element 
of danger to the Republic; but whether it is wise 
to attempt to root out these influences by arbitrary, 
and occasionally high-handed measures, is a matter 
that only concerns our neighbours. The situation 
explains the difficulties the Commission have to 
encounter in carrying out their inquiry. One 
admiral explains to the members that the navy 
is in a perfect condition of preparedness, and that the 
whole fleet can take the sea at twenty-four hours’ 
notice. Another criticises nearly every branch of 
the service, and affirms that it would take months 
to have everything in readiness. With such conflict- 
ing testimony it is obviously a no easy matter to get 
at the true state of affairs. Nor is it possible to 
learn much from visits planned beforehand to the 
arsenals. On thg arrival of the Commission the 
men are working with surprising zeal, apparently 
with the idea of proving to the deputies the 
absurdity of the statements concerning their 
increasing idleness and want of discipline. For 
these are the two questions that the Commission 
are the most anxious to investigate. M. Lockroy 
and others have long been urging that the cost of 
constructing vessels was augmenting, while the 





production was diminishing. At the beginning of 
1903 M. Pelletan introduced the eight hours’ day 
into the arsenals and suppressed piecework, as well 
as the premiums that were offered to workmen 
distinguished for special zeal or capacity. The 
Minister, in a word, adopted the levelling-down 
process in which all the hands, good, bad, or 
indifferent, are treated alike. Those who formerly 
looked to premiums for turning out better work 
have now no incentive to do more than the slowest 
and least gifted workmen. The production all 
round has declined, roughly speaking, 25 per cent. 
Having been given an eight hours’ day, the arsenal 
hands have succeeded in whittling this down by a 
further three-quarters of an hour to one hour and 
twenty minutes’ waste of time when beginning and 
finishing work. In the torpedo department the 
suppression of piecework has reduced the earnings 
of the men by 65c. a day, and the production has 
been reduced by 9 per cent. The reduction of the 
hours from 10 to 8—or, more properly speaking, to 
7i—has resulted in a further diminution of 18 per 
cent.; so that the total falling off in the productive 
capacity of this department is 27 per cent. The 
number of torpedoes manufactured in one of the 
arsenals has declined from 157 to 124 and 104 over 
equal intervals. 

The failure of this experiment to introduce the 
eight hours’ day into the French arsenals is attri- 
buted generally to the suppression of piecework. 
But something more is responsible for this unsatis- 
factory state of things. The number of hands 
engaged is far in excess of normal needs. In 
ordinary times there’is nothing like sufficient work 
to provide them all with full employment, and for 
political reasons the Government prefers to keep 
them on rather than run the risk of causing trouble 
by discharging superfluous workmen. Besides, the 
syndicates are aH powerful, and when hands are in 
danger of being thrown out it is by no means 
impossible for other men to make work for them. 
Thus each does the least he can, for fear of doing 
harm to his neighbour. The Commission also took 
the testimony of the men’s leaders, who naturally 
told quite a different tale. If they confessed that 
the production had fallen, it was, they said, due to 
the interference of engineers who were constantly 
changing patterns. Moreover, the plant and 
machinery in the arsenals were for the most part 
obsolete and deficient. The men’s representatives 
complained of the lowness of wages, which did not 
compare favourably with those paid in private ship- 
yards. This is easily disproved by figures. The 
arsenal men receive a pension which capitalises the 
daily average wage at 4:O08f. This is more than 
what he is paid in some of the private shipyards, 
where the men work ten hours a day, principally on 
piecework. The eight hours’ day, under the 
peculiar conditions existing in the French arsenals, 
has proved so unsatisfactory that the Commission 
will probably recommend a return to the former 
state of things, although it is certain that the hands 
will not surrender their privilege without a struggle, 
while the Government may be little disposed to 
come into conflict with the powerful syndicates. 
Another question that may have something to do 
with the declining production is the loose disci- 
pline, not only in the workshops, but in all 
branches of the service. The foreman complains 
that he can no longer make himself obeyed. 
The captain is not sufficiently armed to insist 
on obedience. The men have been gathering them- 
selves into syndicates and drifting away from those 
over them, until even on board ship the old con- 
fidence between the officers and men has given 
way to a feeling of mutual distrust. No doubt this 
question of discipline is being made the most of, 
and may, therefore, possibly be exaggerated by the 
opponents of M. Pelletan, but the facts forthcoming 
from the inquiry are nevertheless sufficiently serious 
to merit attention. If the men are less amenable 
to discipline, it is held to be due to one of the 
Minister's “reforms.” He has decreed that no past 
offences are to be raked up against a culprit when he 
is convicted of a dereliction of duty. Consequently, 
when a man has been once punished he starts again 
with a clean sheet, and it is becoming quite an 
ordinary thing for seamen to spend five days on 
shore, returning on the sixth just in time to avoid 
being declared deserters, for they consider that the 
holiday is well worth the mild punishment meted 
out to them. They can do this indefinitely without 
fear of the punishment increasing in severity. The 
intentions of the Minister were certainly good when 
he appealed to the better side of human nature, and 
tried to make the men feel that they were members 
of one family, each with a strong sense of his own 
responsibility. Unfortunately there is always a 
large class who have never any control over them- 
selves, and unless they are kept in the leash they 
are certain to cause trouble to the ship’s discipline. 

As regards the other subjects, it is hardly possible 





to say much until the Commission present their 
report to the Chamber of Deputies. The memberg 
seem to be fairly satisfied with the northern 
squadron, although it is undermanned, and this 
squadron has only been maintained at the expense 
of the reserve, which has been drawn upon for 
various needs to such an extent that the reserve is 
hopelessly below its normal strength. The coast 
defences are good, with the exzeption of those of 
Toulon, which one member describes as consistin 
of a “ heterogeneous collection of obsolete artillery,” 
Some of the members have been singularly frank in 
their opinions. In this they differ from the ofticig] 
communications, which might have been prepared 
by M. Pelletan himself. 


AN INTERNATIONAL RAIL CONVENTION, 


AN important step in connection with the scheme 
for the establishment of an international steel con. 
vention, to which reference was made in these 
columns on April 22nd, 1904, has now taken place 
consequent upon the conference of representatives 
of British, German, Belgian, and French steel works, 
which was held in London last week. It will be 
recollected that the original idea was to conclude an 
agreement for the regulation of business transactions 
in the markets of the world in respect of rails and 
joists, together with, if possible, the inclusion of 
semi-finished steel in the form of ingots, billets, 
blooms, &c. In other words, the project aims at 
the settlement of uniform prices, and the division of 
the trade among the parties to the convention. As 
might be expected, the development of a scheme of 
this kind occupies a considerable amount of time, 
although British works are mostly concerned with 
rails from the export point of view. As recently as 
the month of June it was reported that an under- 
standing had been arrived at in regard to rails, and 
that British works had been apportioned 56 per 
cent. of the export trade, while the German and 
Belgian makers were to receive the remaining 
44 per cent. This report, however, proved to be 
unfounded. In the meantime, the German steel 
syndicate continued its negotiations with the 
Belgian steel works, and a provisional agreement, 
which is stillin operation, was entered into in regard 
to the export trade in joists. This arrangement has 
been followed up by the German steel syndicate in 
respect of the production of rails; and it is under- 
stood that an arrangement on the question, which 
is subject to ratification by the works in the four 
countries affected by the scheme, has been concluded 
as a result of the conference which was held ia 
London about a week ago. The success of the 
scheme, for the present at all events, is somewhat 
counteracted by the exclusion of the American rail 
makers, although the question of eventually inclad- 
ing them has apparently not been left out of 
consideration altogether. 

The provisional convention in regard to rails, 
which is reported from several sources to have been 
concluded, is based upon an assumed trade of 
1,300,000 tons of rails per annum. This total is 
approximately correct if deduction is made of rail- 
way material from the combined exports of rails 
and railway material from Great Britain, Germany, 
and Belgium in 1903, the aggregate being 1,446,000 
tons. On the present occasion the percentages 
which were put forward last June have undergone 
a slight modification. Instead of 56 per cent., it 
has now been arranged for the British works to 
receive 53} per cent., the German steel syndicate 
28-83 per cent., and the Belgian works 17:67 per 
cent. As these three figures total 100 per cent., it 
is not easy at first to understand what allotment 
has been apportioned to the French works. It is 
stated, however, that in the first year of the agree- 
ment, which is to be for a period of three years, the 
French works are to participate to the extent of 
4-8 per cent. out of 104°8 per cent., in the second 
year by 5:8 per cent. out of 105-8 per cent., and in 
the third year by 6:4 per cent. out of 106°4 per 
cent. These extra percentages would be compre- 
hensible if they were based upon a total annual 
turnover of over 1,300,000 tons, but it is by no 
means certain that this is anticipated, and this 
assumption is apparently confirmed by the right 
reserved to the French works of giving three 
months’ notice to terminate the convention in the 
event of the exports in any one year not reaching 
70 per cent. of the 1,300,000 tons comprised within 
the scheme. It would, therefore, appear that in 
order to give the few rail exporters in France a 
share in the export trade in the world’s markets, a 
fresh division of the allotments provisionally 
arranged for the English, German, and Belgian 
works is necessary. The convention, which now 
awaits the confirmation of the works in the four 
countries concerned, proposes the adoption of £4 5s. 
per ton as the extreme price per ton at the port 
of shipment by way of a beginning. 
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the steel rail convention as provisionally con- 
cluded between the British, German, Belgian and 
French works be accepted as an accomplished fact, 
the question arises as to what benefits the arrange- 
ment is likely to confer upon the interested 
producers. It can readily be understood that the 
agreement should result in the obviation of under- 
gelling in various markets outside the countries of 
production, but theré is no evidence as yet that it 
will prevent the Belgians or the Germans from 
competing for contracts in Great Britain in the 
future ; and, for that matter, one or two important 
German works which are not connected with the 
stee! syndicate would apparently not be bound by 
the convention in question. But the most important 
fact in relation to the scheme lies in the omission of 
the American rail producers. The annual produc- 
tion of Great Britain, Germany and Belgium is 
placed at approximately 2,211,000 tons, whereas the 
output of Bessemer steel rails in the United 
States amounted to 2,813,000 tons in 1903, or 
considerably more than the combined outturn of the 
three former countries. But as the American 
works are now beginning to develop the export 
trade, they represent an important factor in the 
regulation of prices in the markets of the world. 
In the twelve months ended with June, 1903, the 
exports of rails from the United States only reached 
93,000 tons, whereas in the succeeding year they 
totalled 160,000 tons, but in the first seven months 
oi 1904 the exports amounted to 174,000 tons, as 
against only 4750 tons in the corresponding period 
of 1903. It is reasonable to expect that this branch 
of the American trade will very largely increase in 
the future, and unless the present parties to the 
rail convention make peace with the American 
works, which are still capable of enormous develop- 
ment, it is not obvious how British, German, and 
Belgian works are likely to profit by the scheme 
when an already strong rival, which is becoming 
more formidable year by year, is left on one side, 
while its competitors coolly seek to divide the trade 
of the world among themselves. 


If 


THE LOCOMOTIVE EXPLOSION IN PARIS. 


On several occasions we have directed attention 
to boiler explosions which, presenting peculiarities, 
are more or less exceptional, suggestive, and inex- 
plicable on any recognised theories of the formation 
of steam. A recent example we dealt with, it may 
be remembered, in our issue of September 23rd. A 
Lancashire boiler, after the day’s work was over, 
and the fires nearly burned out, exploded with 
extreme violence, wrecking large buildings, and 
doing an extraordinary amount of mischief. It is 
true that the boiler was very decrepit; but this 
decrepitude which ought to have made itself 
manifest during the day’s work, does not explain 
why the boiler should have burst when it was not 
in use, and the pressure falling rapidly. Nor does 
it present anything to account for the mischief 
wrought by the explosion. We have now to set 
before our readers the facts of another explosion, 
if possible more remarkable and inexplicable. 

It will be remembered that on the 4th of July last 
a locomotive was left standing a few hundred yards 
from the platforms of the St. Lazare Railway 
Station in Paris, when it suddenly exploded, hurling 
about two hundred pieces in all directions. One 
piece, weighing more than 2} tons, rose to a height 
of 160ft., and another of about 6 lb. was found 
470 yards away from the scene of the accident. 
Fortunately, the driver and stoker had left the 
locomotive, and while a little damage was done to 
surrounding property, no one sustained the slightest 
personal injury. The force of the explosion was so 
extraordinary that a question was raised whether it 
must not have been due to the introduction of some 
explosive, and the locomotive itself was so com- 
pletely destroyed that there seemed to be little hope 
of ever ascertaining the true cause of the accident. 
The Western Railway Company, however, confided 
the task of examining the remnants of the locomotive 
to the well-known expert, M. Périssé, who has just 
completed his investigation. The details of his report 
we have not yet seen, but we have his general 
conclusions, and very curious they are. In the 
first place, he dismisses altogether the theory that 
dynamite had been put into the fire-box. In the 
second place, he says that the result of a most 
elaborate examination of the remains of the machine 
failed to reveal any defect whatever. There was no 
grooving or cracking of the plates. The riveting 
was perfectly sound and good; none of the seams 
gave way—all the fractures were through the solid 
plates. There was no corrosion. The design of the 
boiler was excellent, the workmanship as good as 
possible ; all the materials were of a quality that 
left nothing to be desired. The evidence of the 
driver and fireman who left the engine and that of 
the driver and fireman who had just come on duty 





was conclusive that there was plenty of water in 
the boiler, and that the pressure was only 
120 lb., while the safety valves were loaded to 
143 lb.—a very moderate pressure indeed in the 
present day. In short, the most rigorous investiga- 
tion failed to find any reasonable explanation of the 
explosion. In this country it appears to be a matter 
of personal honour that no officer of the Board of 
Trade shall confess that he is beaten. A laudable 
policy, no doubt, but sometimes attended with the 
inconvenience, that the explanations furnished are 
neither conclusive nor satisfying. M. Périssé has 
followed the same course. He has examined, he 
has investigated. In the words of one of his 
admirers :—‘M. S. Périssé n’a point voulu s’y 
résoudre et il a procédé, avec une inlassable patience, 
4 l’autopsie de la chaudiére, ainsi qu’é la dissection 
de ses débris. Cette patience devait étre récom- 
pensée: la chaudiére a été obligée de laisser 
apparaitre, aprés coup, son point faible.” In all 
there have been thirty-one locomotive boiler explo- 
sions in France, aad a comparison of the details of 
these with that of the St. Lazare catastrophe demon- 
strated that the latter was, so far, unique in its 
circumstances. M. Périssé had, consequently, to 
frame a new hypothesis; it is extremely simple. 
The boiler was fitted with Serve tubes; these are 
very stiff laterally. The boiler was three years old, 
and the constant longitudinal contraction and expan- 
sion of the tubes finally caused the disaster. It is 
not quite easy to follow M. Périssé’s argument. 
His hypothesis is that the stress set up by the 
tubes broke the stays which secure the lower part 
of the fire-box tube plate to the outside transverse 
casing plate, that the fracture took place suddenly, 
and the rending of the boiler into small fragments 
followed immediately. Now, it appears to have 
been long since demonstrated that the result of 
the buckling or movement of a boiler plate sets 
up grooving, and that the plate finally gives way 
at the groove. In this case, however, it is clear that 
there was no grooving of any kind. We have to 
assume, therefore, that the copper stays must have 
been weakened by repeated alternate stressing— 
Wohler’s law—until they broke. M. Périssé 
tells us that nothing of this kind has ever occurred 
before in France. We are certain that it is equally 
unknown in Great Britain. His recommendation 
is not that the staying of boilers with Serve tubes 
should be strengthened, but that their strength should 
be reduced ; that, in a word, the tube plate should 
be permitted to breathe or pant. Most admirable 
advice, no doubt, yet we cannot help thinking that 
it is a little beside the mark. 

But let us take it for granted that M. Périssé 
is quite right, and that the failure began with the 
fracture of the stays in the tube plate. These 
are far under the water level, and for reasons which 
have repeatedly been set forth it is understood that 
under-water explosions are not very violent. 
There are several known instances where the 
stays of fire-boxes have given way. The boiler is 
usually torn from the frames and flung into the air. 
We cannot call to mind a single instance of an 
explosion of this kind in which the shell was 
viclently torn into small fragments. According to 
thermodynamics, the boiler pressure at the time of 
the explosion being 120 lb. on the square inch, 
could not possibly become greater subsequently. 
How was it possible for steam of this pressure to 
rend the boiler and engine into two hundred frag- 
ments, actually picked up, and varying in weight 
between 24 tons and 6 lb.? The work done in 
projecting the heavier piece amounted to not less 
than 896,000 foot-pounds. The projecting effort 
could not have lasted more than a fraction of a 
second. What exerted it? What weight of steam 
was specially involved in doing this work, and how 
did it apply itself to the task ? 

Much has been learned since the advent of the 
turbine about the effect of the impact of steam. 
Will any of our readers who is interested quietly 
try to form a mental picture of 2} tons of iron soar- 
ing far over the tops of the highest building, and 
ask himself how such a result could be brought 
about by steam of 1201b. pressure? The more 
carefully the matter is investigated the more curious 
do the facts appear. Why, for example, were the 
plates all torn through the solid? At the most the 
riveted joints have but 78 per cent. of the strength 
of the solid plate. The evidence standing alone 
would go to show that the plates were not destroyed 
by tensile effort but by a direct blow. In fact, they 
appear to have been broken up in just the same 
way that a plate is broken up when a handful of 
gun-cotton laid in the middle of it is detonated. 

For ourselves, we have no explanation to give. 
We have not ventured with the data avuilable to 
form any hypothesis. Never before have we heard 
of staybolts being broken by longitudinal stress unac- 
companied by cross bending or corrosion. Never 
before have we heard tubes held accountable for the 





fracture of stay bolts. Hitherto the worst they 
have done is leak. Possibly M. Périssé is quite 
right ; but then he leaves all the phenomena of the 
explosion unexplained, and they are, after all, for 
the physicist at all events, far the most important 
details of the catastrophe. It is greatly to be 
regretted that so little is really known about the 
formation of steam and what goes on inside a steam 
boiler. If we knew that, we should be in a better 
position to explain such an event as the St. Lazare 
explosion. 








REFUSE DESTRUCTION AND ELECTRICITY. 





WE have just received a copy of the statement of accounts 
of the electricity supply and refuse destructor undertakings of 
the Borough of Hackney for the year ended March 3ist last. 
From this it appears that there were connected to the mains 
the equivalent of 94,816 lamps of eight-candle power, this 
number including 178 motors with an aggregate of 614 horse- 
power. During the year 2,548,083 units were generated, of 
which 582,475 units were sold to the Works and General Pur- 
poses Committee for public lighting, realising 2d. per unit. 
Of this amount 0°42 pence were spent in carbons, trimming, 
maintenance, and attendance, &c., on the lamps and columns. 
To private consumers 1,598,916 units were sold for lighting 
and power, and 3-23 pence per unit were realised. In lighting 
the works and driving the auxiliary machinery, 159,322 units 
were consumed, while 51,780 units represent the energy used 
by the battery, and 155,590 units the distribution losses. The 
works costs amounted to 0°73 pence per unit, which was 0:06 
pence per unit less than for the year before. Owing, however, 
to a larger expenditure on repairs, maintenance, &c., and 
more especially to the rating charges, the total costs per unit 
were 0°Old. higher than in the previous year, and amounted 
to 1:04d. It may be of interest to record how these figures 


were made up :— 
Cost per unit sold. 
103. 1904 


d. d. 
Coal and otherfuel .. .. .. .. «. 0-48 .. «2 0-48 
Oil, waste, water, and stores .. .. .. 0-03 .. .. 0-08 
Wageselwerkmpes 4. «cw ce us ts OM 2. 2. OD 
Repairs and maintenance... .. .. .. 0-09 .. .. 0-12 
Pe a se ee, tk ee en, WR ee oe 0-73 
Rent, rates, and taxes. . 4h. “ee! be ae a ee 
Management expenses ie 2s oe 46 Oe” cx Se. Ge 
Total cost of generation and distribution 1-03 .. .. 1-04 


In spite of this, Hackney still produces its electricity more 
cheaply than is the case in any other part of London. The 
next cheapest is Stepney, where the total cost per unit is 
1°17, or ‘13d. higherthan at Hackney. The total revenue at 
Hackney was £26,692 11s. 8d., and the total working expenses 
£10,502 8s. 10d., leaving a gross profit of £16,190 2s. 10d. 
The principal repaid to mortgagees was £1682 8s. 5d., and 
the interest on loans was £6577 8s. 10d., these sums together 
amounting to £8259 17s. 3d.; £66 15s. 2d. was received on 
money placed on deposit, so that the net surplus on the 
year’s working was £5546 3s. 8d. This sum it was decided 
to place to the credit of the reserve fund, which now amounts 
to £7837 6s. 3d. During the year 39,175 tons of refuse were 
destroyed. The largest quantity cremated in one day was 
189 tons, and the average 128 tons per day. The average 
quantity of water evaporated per pound of refuse was °519 1b. 
From the total quantity of refuse delivered, 201 tons of tin 
and scrap iron, and 17,418 tons of clinker, flue dust, and fine 
ash were removed. The following table compares the cost of 
destroying the refuse in the year under consideration with 
the previous year :— 

Cost per ton. 
1903. 1g 





d. d. 
Oil, waste, water, and stores a 0-33 
Wilectvictey 2. cn ce ce ne 4-66 .. 4-58 
Wages of workmen .. .. 19-11 22-12 
Repairs and maintenance 0-34 2.86 
Clinker disposal . > 5-27 0-06 
Wert casts... «car ne es ee ee es SOE, .. BO 
Rent, rates,and taxes .. .. .. .. im os ot 2 
Management expenses 3-5 « « 3 
Total costs... .. 31-96 33-19 


In addition to the foregoing charges, the repayment of 
principal and interest charges amount to £1926 8s. 11d. 
The net cost of the destruction of the borough refuse, after 
crediting the value of the steam transferred to the electricity 
undertaking—£2362 1s. 2d.—the value of the land which is 
occupied by the disinfecting station, £145 18s., and sundry 
receipts, £6 2s. 5d., was £4829 12s. 11d., or 2s. 559d. per 
ton. 








BLAST FURNACE REACTIONS. 


In our issue of July 24th, 1903, we gave a diagram com- 
piled by Mr. Horace Allen, showing in a graphic manner the 
temperature reactions occurring in the blast furnace when 
smelting iron. While the temperature curve was chiefly 
prepared from results found by direct determination, the 
intermediate portions of the curve were the result of theo- 
retical calculation. 

Since the publication of the diagram further determinations 
have been made possible by improvements in the pyrometer 
and its applications, and we can now give some of the results 
obtained by different workers, which will enable corrections 
to be made in the temperature curve :— 

Amorphous carbon commences to burn in oxygen at 
600 deg. Fah. 

Ferrous oxide is reduced by carbonic oxide at 600 deg. Fah. 
—Baur and Glaessner. 

Carbonic oxide, Carbonic acid, Ferrous dxide, Ferric oxide 

‘0 co, FeO Fe,0O, 
and Carbon ; no action below 647 deg. Fah. 
Cc 


Silicate or protoxide of iron forms 1600 deg. Fah. 


e0,Si0, 
Cast iron with 4:3 per cent. carbon melts 2200 deg. Fah. 
Fluid iron... ... ... 2500 deg. Fah. ... Wanner. 
Flowing slag ... ... 2600 a ‘sain: ee ul 
Pureiron melts... ... 2800 <4 ih ras 


Tuyeretemperature... 3900 a ath idee we 

Ferrous oxide, FeO, reduced by carbonic oxide, CO, 500 deg. 
Fah. to 700 deg. Fah. 

Minerals and rocks melt—slag forms—1700-2500 deg. Fah: 
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HORIZONTAL LOG BAND SAW 


THe Encineer” 


HORIZONTAL LOG BAND SAW. 


In our issue of September 16th we gave a brief description | lever, 
| saw is indicated. This automatic arrangement for keeping 


of the latest log band saw manufactured by Messrs. A. | 
Ransome and Co., Limited, of Newark. We are now able to | 
reproduce a drawing showing the general arrangement, and | 
also two others, one giving the details of the friction gear, | 
and the other illustrating the lever mechanism for keeping 
an even tension on the saw blade. The general design of | 
the machine is similar to several of this type already manu- | 
factured by this firm, but many improvements have been | 
made, especially in the friction gear for giving the feed to 
he carriage. The machine is made entirely of metal with | 
the exception of the carriage, and ismounted ona heavy castiron | 
bed-plate placed on a concrete foundation. Two large pulleys | 
with cast iron rims and wrought steel spokes are used for | 
arrying the saw blade, which runs at a speed of 7000ft. per 
minute. There is no rubber or other composition on the | 
surface of the wheels, but the driver is made a little stronger | 
than the driven one in order to prevent over running, and 
the teeth of the saw project over the edge of the pulleys 
sufficiently to clear the ‘‘ set.’ The steel shaft on which the | 
saw wheels are keyed runs in long self-lubricating bearings of | 
special design, one of which is shown in Fig. 2. The regula- | 
tion of the distance between the pulleys to suit the length of 
the saw and canting are accomplished by means of the same 
hand wheel A. The bearings of the saw pulley shaft are 
fixed on the ends of slides, which are moved out to strain the 
saw by thescrewsoperated by worm and worm wheels. One of 


the worms, say the front one, is loose on the shaft, and is con- | 


nected to the hand wheel by means of a clutch. The other 
worm is fixed to the shaft. The method of putting on the 





tension is to screw out the slides together, which is done by 


keeping the front worm fixed to the hand wheel, when they | 
For canting the pulley the front worm is | 


both turn together. 
released, and only the back one revolves with the hand 
wheel, therefore the back slide moves in advance or behind 
the front one, and thus cants the saw pulley. When weight 
tension is used, as in this case, the worm wheels are not 
fixed tight to the screws, but have a feather and keyway, so 
that the screws are free to move endways, the ends of the 
screws resting against the end of the lever, which is weighted 
in such a manner as to give tension to the saw at will. 
This is accomplished by connecting the lever by a link to one | 
arm of a bent lever, whose other arm carries a weight. The | 
leverage of the weight increases until the arm of the bent lever | 


MESSRS. A. RANSOME AND CO., LIMITED, NEWARK 
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is brought nearly into a straight line with the link. An 


| index pointer can be placed on the end of the spindle of the | 
| actuated by self-acting friction gear, shown in Fig. 3, or by 


first lever, and by means of a scale the exact pressure on the 


| the saw at the correct tension is very important, as by its 
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columns, the vertical movement being obtained by two strong 
square-threaded screws, which rotate in either direction, 


the hand wheel, which can be seen in Fig. 1. Power is 
transmitted through the mitre wheels M to a drum B, and 


ie 


13"Hand Wheel 


Cover 
Fig.2. 


Se 


Swain 


DETAILS OF SAW CARRIAGE 


means overstraining is avoided, and, consequently, the risk 
of breaking the blade is reduced toaminimum. There is 
also the further advantage that any elongation of the blade, 
due to heating, is taken up automatically. The pulleys are 
carried on a cast iron frame, supported on ‘two large circular 


as P is connected by a strap to the ordinary shafting, it will 
be seen that B is always running. When it is required 
to lower the saw frame, the rocking lever R is lowered 
and the drum B comes in contact with C, transmitting power 
through the gearing D EK, and thus actuating the pinion at 
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the bottom of the square- threaded screws, which can be seen 
at Tin Fig. 1. To raise the saw more power is required, and 
consequently @ lower gear must be used. Below the pulley 
B on a slower running shaft worked by the friction gearing, is 
drum of about half the diameter of B, and running in the same 
direction. By lowering R, C is brought into contact with it, 
and power is transmitted as before, through the gearing, but 
this time in an opposite direction, thereby causing the saw 
frame to rise. The arrangement for raising or lowering the 
saw by hand, which has already been mentioned, is 
only used for setting the blade to the correct height. 

e Fig. 1 shows the position of the saw 


» scale S in , i 
a ae top surface of the carriage. ach revolution 
of the hand wheel raises or lowers the saw lin., 


and the smaller wheel, which can be seen on the larger one, is 
used to give fractions, as it is possible to cut with accuracy 
to yin. The brackets G are for supporting the saw blade 
near the log. Hard wood is used for the guides, and the 
horizontal motion is received through a rack and pinion, a 
section showing the arrangement being given in the second 
illustration. The carriage, as already stated, is quite inde- 
pendent from the rest of the machine, and can be made of 
any length. 





accidents to persons employed in places under the Factory 
Act, and he has considered it to be desirabie to give to certain of 
the requirements of the Board the force of regulations under 
Section 79 of the Factory Act, as a provisional measure 
pending the issue of a more complete code. The effect will 
be to make the occupier or consumer responsible for their 
observance. The present draft regulations are based upon 
the requirements of the Board, without any addition except 
by way of relaxation. They will apply, however, not only to 
works now subject to those requirements, but also to the use 
of electricity generated on the premises or taken from an 
outside source not under Board of Trade control. The 
dangers in both cases are the same. The intended regula- 
tions are provisional only, and cover only part of the ground 
which will eventually have to be dealth with. They do not 
contain all the precautions which the Secretary of State is 
advised may be necessary, nor do they apply at all to the 
generation or transformation of electricity. In accordance 


| with the requirements of the Factory Act, the regulations 


| 





are now published in draft, and are subject to further con- 
sideration. Any objections of substance, made by employers, 
workpeople, or other persons affected, will be carefully con- 


It is made of rolled steel girder sides connected | sidered by the Secretary of State, and will if necessary be the 


by cast iron stretchers forming a stiff framework; each | subject of full inquiry made by a competent person appointed 


stretcher is provided with two wrought steel dog cramps worked 
by screws from either side of the carriage. They can beadjusted 
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Fig. 3—DETAILS OF 


to any height, and will fall low enough to allow a board, ,j;in. 
thick, being left after the last cut. The table, which is 
planed on both its upper and under surfaces, runs on pulleys 
supported in cast iron chairs bolted to hard wooden beams | 
laid along the ground. The carriage is given its forward and 
backward motion by means of two wrought steel pinions with 
machine-cut teeth working into racks under each side of the 
main girder ; this arrangement is clearly shown in the general | 
arrangement. The friction gear which actuates the feed | 
is seon in Fig. 3. It works on exactly the same principle as 
that for raising and lowering the saw band frame. The speed 
of the small roller which is brought into contact with the 
drum F is varied by friction gearing. N is a circular cast | 
iron fricton plate, driven by bevel gear from the pulley P; 
the lower face drives a leather disc O, keyed on to the bottom 
roller shaft, and arranged so that it can slide along it. A | 
weight W, fixed to the end of a long lever, exerts considerable 
force on the shaft to which the steel friction plate is keyed, | 
and thus keeping it hard against the leather disc. The speed | 
of the roller is governed by traversing the leather friction disc 
across the face of the plate. By this means the rate of 
advance of the carriage can be positively governed and | 
instantaneously altered from 4ft. to 80ft. per minute. When | 





| modifications asked.for. 


by him. In that event the owners, occupiers, employers, 
workpeople, and all others concerned will be entitled to a 
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FRICTION GEARING 


full hearing at the inquiry, and the report of the person 
holding it will be considered by the Secretary of State before 
the regulations are made. 

If, therefore, any person desires the regulations to be 
further considered, he should lodge objection in accordance 
with Section 80 of the Factory Act, and in pursuance of that 
section the Secretary of State gives the following notice :— 

That he proposes to make regulations dealing with the use 
of electricity in factories and other places to which the 
Factory Act applies, in accordance with the draft reprinted 
below, copies of which may be obtained on application to the 
Factory Department, Home-office, London, or at the local 
oftices of the Inspectors of Factories ; and that any objections 
with respect to the draft regulations by or on behalf of any 
person affected thereby must be sent to the Secretary of State 
within forty days from the 15th inst. Every such objection 
must be in writing, and must state (a) the draft regulations, 
or portions of draft regulations, objected to; (b) the specific 
grounds of objection; and (c) the omissions, additions, or 


Drarr REGULATIONS. 
Whereas the generation, transformation, and use of elec- 


it is required to reverse the table, the drum F is raised until | tricity in electrical stations and in any factory, workshop, 


it presses against B, and thus a speed of 250ft. per minute 
and reversing motion are obtained. All the various actions 
of the machine are controlled by four levers placed side by 
side in a convenient position, and thus the sawer has complete 
command over all the working parts, without having to move 
from his one position. 


| dock, wharf, quay, warehouse, or other 
| Section 79 of the Factory and Workshop Act, 1901, is applied 
| by that Act has been certified in pursuance of the said 
| Section 79 to be dangerous :— 


place to which 


I hereby in pursuance of the powers conferred upon me by 


| that Act make the following regulations, and direct that they 


| shall apply to all places named above, other than electrical 

| stations, in respect of the distribution and use of electricity 

| where the normal working pressure is greater than 250 vols 
| and less than 650 volts between any two conductors :— 

| 1, All wires in connection with the supply shall, where 

practicable. be completely enclosed in strong metal 

casing, and where this is not practicable they shall be 
so arranged that there shall be no danger of any shock 
or of fire. 

2. All main and branch circuits shall be protected by 
switches and by fuses or other automatic cut-outs. 

3. The supply to every motor or arc lamp shall be con- 
trolled by means of an efficient switch, so placed as to 
be easily handled by the person in charge of the motor 
or are lighting, and connected so that by its means all 
pressure can be cut off from the motor or arc lamp 
and from any regulating switch resistance or other 
device in connection therewith: provided, however, 
that where the arc lamps are connected in series across 








USE OF ELECTRICITY IN FACTORIES, Xc. 





We have received from the Home-office the following draft 
regulations which it is proposed to make, in pursuance of 
Section 79 of the Factory and Workshop Act, 1901, for the 
use of electricity in factories and other places under that | 
Act. For some years past certain requirements, directed to 
securing the safety of the public, have been imposed by the 
Board of Trade in all instances where undertakers have | 
sought powers to supply customers with electricity at pressures | 
exceeding 250 volts, and such supplies are now given to some | 
thousands of factories under those conditions. Instances, 
however, have been brought to the notice of the Secretary of 
State jp which failure to observe the conditions laid down by 
the Board has resulted in serious, and sometimes fatal, | 
















the outer conductors of a three-wire system and the 
pressure cannot exceed 250 volts from earth, it shall 
be sufficient if one such switch be provided for each 
series of arc lanps. 

4. All switches and cut-outs shall be so enclosed and pro- 
tected or be in such positions or of such construction 
that there shall be no danger of any shock being 
obtained in the ordinary handling thereof, or of any 
fire being caused by their normal or abnormal action. 

5. All metal holders for incandescent lamps, the frames 
of all motors, and the metal casings of all wires, 
switches, fuses, and cut-outs, shall be efficiently con- 
nected with earth. 

6. Where the electricity is derived from a public supply 
the following conditions shall be observed :— 

(a) A suitable safety fuse or other automatic cut-out 
shall be inserted in each service line, as close as 
possible to the point of entry into the premises, 
and contained within a suitable locked or sealed 
receptacle of fire-proof construction, except in 
cases where the service line is protected by fuses 
in a street box, but no fuse or cut-out shall be 
inserted in tke intermediate conductor of a 
three-wire system. 

(b) All service lines and apparatus shall be highly 
insulated and thoroughly protected against 
injury to the insulation and against access of 
moisture, and any metal forming part of the 
electric circuit shall not, unless efficiently con- 
nected with earth, be exposed so that it can be 
touched. All electric conductors shall be so 
fixed and protected as to be free from risk of 
electrical discharge to any adjacent metallic 
substance. 

Provided that in regard to service lines and apparatus 
under the sole control of a person other than the 
occupier of the premises to which the supply is given 
it shall be a sufficient compliance with regulation 6 on 
the part of such occupier if he obtains from such 
person in the month of January in each year a certifi- 
cate that the regulation is fully observed in regard to 
the said service lines and apparatus. Such certificate 
shall be produced at any time when required by H.M. 
Inspectors of Factories. 

These regulations shall come into force on the 1st day of 

January, 1905. 

Home-office, Whitehall, 1904. 

One of his Majesty’s Principal 
Secretaries of State. 








SHOREDITCH ELECTRICAL EXHIBITION. 


A SMALL but interesting exhibition of electrical appliances 
in general, but more especially of motor machinery, is now 
being held at the Pitfield-street Baths, just off Old-street, 
Hoxton. It has been got up by the Lighting Committee of 
the Shoreditch Corporation chiefly with a view to educating 
the many users of power who carry on business in the 
borough in the advantages of electric motors as compared 
with steam, gas or oil engines. The Electric Supply Depart- 
ment of the Corporation finds the demand for electricity in 
the many small trades and manufactures of the neighbour- 
hood steadily increasing—no doubt to the profit of the rate- 
payers—and has chosen this mode of still further popu- 
larising its use. 

The exhibits are contained in two halls of good size, 
though mainly in the first of them. Two stands on the 
right of the entrance—those of Isenthal and Co. and Penrose 
and Co.—afford complete expositions of the convenience of 
electrically heating such things as glue-pots, flat-irons, 
soldering-bits, and cooking utensils. A group of small 
machines, such as grinding and polishing wheels, dentists’ 
and other drills, are each driven by separate motors of pro- 
portionate size. The Crypto Electrical Company shows 
small semi-enclosed dynamos for working light lathes, and a 
continuous to alternating current moto1-generator, coupled 
to an alternator, for producing ozone for purifying the air in 
large buildings, such as hospitals, &c. Crompton and Co. 
have a good stand of electric motors for driving all sorts of 
light machinery—even for hair-brushing. Buffing motors 
down to as small a size as ;'; of a horse-power are put on 
view. Band saws and box-making machines driven by 
electricity are shown by the General Electric Company, and 
the latter also by the Box-making Machinery and Engineering 
Company. A fine installation of wood-working machinery is 
that of Sagar and Co. at the far end of the large hall. 

Messrs. Henry, Limited, show some extremely beautiful 
applications of wood to electric fittings, adaptable in design 
to all styles of decoration. These have-been inspected and 
passed by many of the great insurance companies, and may, 
therefore, be considered safe enough, no doubt. 

Tailoring by electricity sounds rather odd, but is exempli- 
fied by Reed’s Electrical Company, with sewing and cutting 
machines driven by this convenient power. The cutting 
machine has a 4in. circular knife, driven at great speed, and 
capable of following the lines of any garment exactly. The 
latter remains stationary on the table, the machine gliding 
about through the cloth in a wonderful way. The Safety 
Tread Syndicate show the ‘ Expert’’ chain - mortising 
machine, driven by a ‘‘ Midland ’’ type motor of the Electric 
Construction Company. The machine makes a clean, square 
mortise at the rate of 300 an hour, from 14 to 2 horse-power 
being required, according to the sort of wood. A most 
ingenious apparatus for finishing boot repairs is shown by 
Robinson and Co., worked by a small motor. Envelope-fold- 
ing, stamping, and gumming are done in the same way by 
J. Richmond and Co., whilst Linotype and Machinery, 
Limited, have, at the next stand, a linotype machine, with 
motor complete, and at work. 

Many better-known applications of electric force, such as 
for welding, hoisting, ventilating by means of fans, driving 
printing presses and lifts, are to be seen, but hardly need 
special description. Lighting is, of course, very well repre- 
sented, as well as dynamos and motors of many sizes and 
different designs. The show seems well adapted to fulfil its 
purpose. It is supplied with power from the Shoreditch 
Borough Electricity Works, adjoining it in Coronet-street, 
and will be open daily till Saturday, October 22nd, from 
3 p.m. till 10. 











Tue third annual dinner of the Glasgow Local Section 
of the Institution of Electrical Engineers will take place in the 





Banqueting Hall of the Grosvenor Kestaurant, Gordon-street, 
Glasgow, on Friday, October 28th. 





THE ENGINEER 








GASWORKS 


LOCOMOTIVE 


S 


MESSRS. A. BARCLAY, SONS, AND CO., LIMITED, ENGINEERS, KILMARNOCK 


; ‘0 Top of Chimney ___ 


/ 


5.9 to To 





“Tue Encineer™ 


SMALL LOCOMOTIVES AT A GASWORKS, 

In the matter of transportation the small locomotives 
illustrated in the accompanying engravings will be of 
interest to our readers. They represent a batch of six which 
were built by Messrs. A. Barclay, Sons and Co., Limited, 
Kilmarnock, N.B., for the Provan Gasworks. These engines 
are of a neat design, having four wheels coupled and side 
tanks. The cylinders are Jin. diameter by 10in.stroke. The 
boilers are of Siemens-Martin mild steel plates, and are 
2ft. 1tin. diameter by 8ft. 6in. long over all. The plates are 
gin. thick. The internal fire-box is of best "selected ‘copper 
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THE BREWERS’ EXHIBITION. 


THE twenty-sixth annual exhibition of machinery, appli- 
ances, and produce used by brewers, maltsters, distillers, and 
publicans, organised by Messrs. Dale and Reynolds at the 
Agricultural Hali, Islington, compares favourably with its 
predecessors for the display of interesting mechanical appli- 
ances. The two most noteworthy features from the engi- 


/neer’s point of view this year are the refrigerating and ice- 


making machinery and motor vehicles suitable for brewers ; 
but those concerned with our staple industry will find much 


| that is of interest in the exhibits of barley which are com- 


MINIATURE LOCOMOTIVES 


1ft.94in. long by 1ft.7in. broad by 2ft. 4in. deep. 
stayed with fin. diameter copper stays. There are seventy- 
three 1}in. outside diameter solid drawn brass tubes. 
tanks are on the side of engine and have a capacity of 35 
gallons. 
feet, which, combined with the heating surface in the fire-box 
of 183 square feet, gives a total heating surface of 1403 square 
feet, and the grate area is 2°8 square feet. The wheel 
centres are of cast iron 2ft. diameter on tread, fitted with 
tires 3ft. broad by 1fin. thick. The link motion is of the 
Stephenson type, and is easily accessible. The fire-box is 
fitted with patented draw-bars, which are so arranged that 
the fire can be dropped by means of a tramp lever worked from 
the platform. The engines have a total height of 5ft. 9in., 
and total breadth of 4ft. 53in. Locomotives of this size have 


often been used in collieries, but we believe that these are the | 
| tion has been well patronised, the number of entries being 


first in which elegance in appearance has been considered. 
These are really, it will be seen, very handsome little engines. 


It is | 
The | 


There is a heating surface inthe tubes of 122 square | 


peting for valuable prizes. Barley of a high quality is 
essential for the brewing of good beer, and certainly the in- 
ducements in the shape of prizes held out at this show to the 
growers of this grain are on aliberal scale. There are twenty 
different classes, and it is possible for the champion sample 
to be awarded six cups, two gold and other medals, several 


| diplomas, and upwards of £100 in cash. There is also a 


competition for the growers of hops, in which valuable prizes 
are offered. After so fine a summer it is a matter for regret 
that the English hop crop falls considerably below the average 
in yield, but the quality is nevertheless reported as excellent. 
The primary cause of the shortage may be attributed to the 


| attack of aphis blight which unfortunately set in at a critical 


stage of the plant’s development, and the yield in many 
districts has been in consequence limited. Some good 
samples have, however, been submitted. The beer competi- 


174, while the producers of non-alcoholic beverages are 


Swain 


brought into rivalry by the offer of medals for the best 
samples of ginger and hop ales. 

The brewing industry does not necessitate the employment 
of any very remarkable engineering mechanism, and the same 
remark may be applied to its kindred industries. A few 
years ago there were introduced some ingenious applianees 
for corking and sealing bottles; and for charging aerated 
water vessels; but further improvements seem to be im- 
possible, for the same appliances are nowto be seen, and such 
modifications as have been made are only in details. There 
is, however, an increasing demand for small and compact 
ice-making and refrigerating plants, to which the leading 
makers appear to be alive. The exhibitors in this section 
include the Linde British Refrigeration Company, Limited ; 
H. Pontifex and Sons, and Farringdon Works, Limited ; the 
Société Anonyme du Pheenix, Gand, Belgium, which shows 
‘‘ammonia compressors of 4000 and 40,000 frigories,’’ what- 
ever that may mean; J. and E. Hall, Limited, who show 
two types, one of the combined type, in which all component 
parts are contained on one base, forming a compact machine, 
which occupies a minimum space, and the other machine is 
of the separate type, with single-acting compressor and 
enclosed driving parts for constant running (these are 
running in an oil bath or are fitted with forced or wipe lubri- 
cation, and specially designed for constant running with 
practically no attention) ; and Messrs. H. J. West and Co., 
Limited. All these firms are represented by compact and 
inexpensive installations. 

Motor wagons are exhibited by almost all the leading 
makers, namely, Fodens, Limited, of Sandbach ; the Lan- 
cashire Steam Motor Company, Limited, Leyland ; John I. 
Thornycroft and Co., Limited, Chiswick ; Savage Brothers, 
Limited, King’s Lynn ; the Yorkshire Patent Steam Wagon 
Company; Jesse Fillis and Co., Limited, Maidstone ; and 
the Straker Steam Vehicle Company, Limited. A noteworthy 
feature about several of the vehicles shown is the growing use 
of cast steel road wheels, the use of which has been brought 
about, we understand, by the larger sizes now used for the 
increased tares. A signal departure is made by Thornycrofts, 
whose new type of 5-ton steam wagon is provided witha 
locomotive boiler, fixed on the top of the fire-box. This firm 
is also showing a novelty in the form of a motor tractor, 
weighing 64 tons, and driven by a 30 horse-power motor, 
having two cylinders, 6in. by 8in., with bevel wheel and 
chain transmission, and magneto and high-tension systems 
of ignition. The engine is adapted to use either petroleum 
spirit or kerosene oil, and the cylinders are provided with 
water jackets, through which the water is caused to circulate 
by a rotary pump, and cooled by a system of partial evapora- 
tion. In the course of circulation the water passes over a 
large area of surface, and a current of air is induced over this 
surface-by the exhaust discharged up the chimney, supple- 
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.d by the draught from the fly-wheel fan. Provision is 
mented by Oy the Craakar to be used as a portable engine for 
ori other machinery. The tractor has a workmanlike 
os but the weight appears to be capable of better 
Pe ribution, so as to fall on the drivers. The exhibition 


closes to-day (Friday). 








BRADFORD ENGINEERING SOCIETY, 


meeting of the Society for the present session was 





THE first ‘ . y ¢ 
, ) 12th inst. in the large ha!l of the Technical College 
id on th lis, of Messrs, Thwaites Brothers, Limited, presiding, 
7. , lecture on ‘The Future of the Steam Engine” was 


delivered by Professor G. F, Charnock before a large attendance 


amibers. 
* iter referring to the low efficiency of the ordinary steam 
wnzine, together with the disadvantages and defects of recipro- 
caving engines in particular, the lecturer referred to the much 
talked-of displacement of the heat engine through the agency of 
electricity. He recalled in this connection an address which he 
delivered before the Society on a similar occasion last year, in 
which he succeeded in showing that the. production of electricity 
lirect from fuel without the intervention of the steam engine 
4 3 pot, in the present state of our knowledge, admit of success, 
ree more likely competitor is found in the internal combus- 
tion, or, as it is more pyres known, the gas engine. While it 
is true that remarkable progress has been achieved with that form 
of motor during recent years, there are still mechanical disadvan- 
tages which prevent its being regarded as a serious rival to steam, 
except under special circumstances, such as the utilisation of the 
waste gases from blast furnaces or coke ovens, Xc, Professor 
Charnock then noticed some of the proposals which have recently 
been made for utilising the heat of exhaust from steam and gas 
engines, the most conspicuous of which was the re-introduction of 
the binary vapour engine. Professor Josse had carried out at the 
Technica! School in Berlin some most interesting experiments on 
an engine working with sulphurous oxide, and he had succeeded 
in rendering the idea so far practicable that there were now many 
such engines in use in various parts of Germany, effecting a saving, 
as compared with an ordinary steam engine, of, it was claimed, as 
much as 34 per cent. An example of a 450 horse-power engine of 
this type at work at a spinning mill at Steinen, in Baden, was 
illustrated and referred to. 

Professor Charnock then went on to say that the most likely 
solution of the problem would probably be found in the steam 
turbine, which, he averred, was destined to be the steam engine 
of the future. Although not more than twenty years old, the 
steam turbine bad come to the fron’ rank of prime movers, and 
competed successfully with the best reciprocating engine both for 
stationary and marine purposes. The only type which has been 
used on anything like an extensive scale is that invented by the 
Hon. C. A. Parsons, to whom the development of the steam 
turbine is primarily due. Lord Kelvin has justly described the 
invention of the Parsons turbine as the greatest advance in steam 
engineering since the days of James Watt. 

By means of diagrams the lecturer then gave an account of the 
theory of the steam turbine, and showed that all types at present 
on the market may be divided into two classes, viz., (1) impulse, 
and (2) pressure or reaction turbines. The simplest or most 
elementary form of turbine belongs to the first class, and consists 
of a stationary nozzle directing a jet of steam tangentially upon 
the revolving wheel, much in the same way as the well-known 
Pelton wheel for water, 

The form of the nozzle should be so proportioned that the steam 
may expand in it down to the exhaust pressure on leaving, the 
object being to convert the whole of the heat energy into kinetic 
energy, thereby imparting to the jet of steam the greatest possible 
velocity. ‘The vanes or buckets of the revolving wheel should be 
designed to give a complete reversal to the jet, the change in 
direction of which enables the speed and energy to be abstracted 
from the steam, so that it leaves the wheel without any velocity. 
Hence the pressure of the steam does not change in passing 
through the wheel, and being the same on each side, there is no 
end thrust on the shaft. To obtain the maximum efficiency the 
poripheral speed of the revolving wheel should be equal to half the 
velocity of the jet. With ordinary pressures, however, the velo- 
city of the steam is so great that it is difficult to provide for this 
condition without dangerously approaching the limits of strength 
of the materials employed. The most conspicuous examples of 
this class of turbine are those of De Laval and Riedler-Stumpf ; 
the former employs a wheel of small diameter, and reduces the 
speed of revolution by means of gearing, whereas in the latter 
form it has been sought to keep down the number of revolutions 
by employing a wheel of as large a diameter as possible. Suppose 
the wheel were to be allowed to run at less than half the velocity 
of the jet, the energy of the steam could not be completely 
abstracted, and the steam would leave the wheel with a certain 
velocity. This could be utilised by allowing the steam to flow 
through properly shaped guide vanes, so as to direct it upon the 
second wheel on the same shaft as the first. In this way we arrive 
at the multiple stage turbine, of which that of Rateau is the best 
known example, Again, the nozzle may be only of such a size and 
form as to — of partial conversion of the pressure into the 
velocity. The smaller resulting velocity may be utilised on a 
comparatively slowly revolving wheel, after passing through 
which a second nozzle may continue the transformation of pressure 
into velocity, which is then taken up on a second wheel, and so on, 
the pressure being reduced in stages by nozzles and the resulting 
velocity abstracted by revolving wheels. In this way we arrive at 
the turbines of Curtis and Zoelly. . 

In the second class the steam expands partly in the nozzles or 
guide chambers, and partly in the buckets of the revolving wheels. 
"bere is, therefore, a difference of pressure on the sides of the 
wheel, resulting in end thrust, which has to be balanced by dummy 
pistons on the same shaft asthe wheel. In this way, by permitting 
expansion to go on continuously in both stationary guide chambers 
and vanes of revolving wheel, we obtain the weil-known Parsons 
turbine. Here the velocity of the steam is constantly and regularly 
increased from inlet to exhaust, expansion taking place in the 
space between the stationary guide vanes and the rotor, and in 
this respect the action of steam in the Parsons turbine differs from 
all others, the expansion in the ring of moving blades giving a 
reactive effect, in addition to the impulse derived from the jet 
issuing from the ring of stationary blades. 

In a remarkably short period of six or eight months the develop- 
ment of the steam turbine on the Continent and in America 
had proceeded at a very rapid rate. The advantages of the 
various types, including the Parson, Curtis, Rateau, and others, 
were next described by reference to photographic views not only 

of the machines themselves, but also of many of the large power 
stations recently installed. 

Finally, reference was made to the use of the turbine for marine 
Purposes, in which direction the -- v motor would appear to have 
opened out quite a new era in steam navigation. Reference was 
made to the turbine steamers on the Clyde and for cross-Channel 
purposes, notably the new Dover-Calais boat The Queen. The 
action of the Midland Railway Company in deciding to fit two of 
the four steamers for the Irish Channel service with turbines was 
most enterprising, as in this way a direct comparison would be 
obtained of the respective merits of the turbine and the older type 
of engine. So far the turbine boats had acquitted themselves 
remarkably well, and it was consequontly not going too far to 
assert that the experience gained augured well for the success of 


the new 25-knot Cunarders which it. had also been decided to fit 
with turbines, 


Pha lecture was illustrated by an interesti 
es, 


collection of lantern 
and closed with the usual vote of thanks, 





LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opini 
correspondents.) 
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NILE IRRIGATION, 


Sik,—In a letter | wrote to you on September 26th I tried to 
explain how a discharge of 1200 cubic metres per second could be 
ensured every year oP January 15th and May 15th at 
Gondokoro by the construction of a weir at the outlet of the Albert 
Lake. On page 173 of his report Sir William Garstin calls this 
work a perfectly feasible one, I devote myself to-day to show how 
600 cubic metres of this discharge could be assured at the head of 
the White Nile upstream of the Saubat mouth. 

The first work to be done is the removal of Sudd block No. 15, 
which for 37 kiloms, south of Hillet Nuer has turned the Albert 
Nile out of its course. The importance of this is strongly insisted 
on by Sir William on page 55 of Appendix VI., which is the very 
last thing he wrote. With this block removed, the Albert Nile 
would be given a good opportunity of working out its own 
salvation. 

The next point is one to which I attach the greatest importance. 
Indeed, I look upon it as the key of the whole region. On page 
116 of his report and on Sheet IIL. of the plan of the Albert Nile 
(Bahr-el-Gebel) Sir William shows very clearly how the Albert 
Nile enters and leaves Lake No. Now, Lake No is the wash-pot 
of the Bahr-el-Gazelle, probably the most unsatisfactory river in 
the whole world ; and it is open to doubt whether in a year of 
deficient rainfall on its own catchment basin and a year of good 
supply down the Albert Nile it does not evaporate a considerable 
quantity of the water of the Albert Nile. If the discharge of the 
Albert Nile north of Hillet Nuer was brought to 450 cubic metres 
per second in April, this lake would undoubtedly waste one-third 
of it. Such being the case, a cut of a maximum length of some 
5 kiloms. should be dredged south of the south-east corner of the 
lake, and the water of the Albert Nile separated from those of the 
Gazelle. A cheap wooden lock and regulator would allow boats to 
pass, and take in any water from the Gazelle when it had it to 
give. On page 158 of Sir William’s report it appears that the 
maximum water we have to deal with is zero in summer and 
40 cubic metres per second in flood. If the Albert Nile were 
separated from the Gazelle it might be found that the waters of 
the Gazelle River found their way into the Albert Nile through 
that mysterious and unsatisfactory river the Lolle. Some use 
might even be found for it. 

At the bottom of page 157 of his report Sir William considers 
the Albert Nile to-day at Hillet Nuer capable of carrying “450 cubic 
metres per second. North of Hillet Nuer the Albert Nile (page 
115) has a mean width of 75 m., but, owing to want of training and 
papyrus swamps, the discharge dwindles down to 320 cubic metres 
per second (page 158). By examining Plans VIII. (¢)and VIII. (/) 
it will be seen what a satisfactory secticn the Albert Nile has in 
this reach, and how, by beginning with the west bank and dredging 
round corners and closing spills by dredged earth, an improvement 
of section and slope, backed up by a permanent discharge of 450 
cubic metres per second at Hillet-el-Nuer, might speedily result in 
this very discharge of 450 cubic metres per second being obtained 
south of Lake No. We are here in such swamped land that per- 
colation would be practically zero, There are only 200 kiloms. of 
channel with all its curves, or 160 kiloms. of trained channel to 
work at, in which 70 per cent. of the work is to hand ; and we have 
to confine our attention to the low supply without worrying over 
the flood supplies. 

Examining Plan VIII. (/) of Sir William’s report with page 159 
of the report itself, it will be seen that the Bahr-el-Zeraf could be 
made capable of carrying 150 cubic metres per second by an 
improvement of the inlet at Baker’s Channel north of Ghaba 
Shambe. With the Bahr-Zaraf carrying 150 cubic metres per 
second and the Albert Nile carrying 450 cubic metres per second, 
we should have ensured 600 cubic metres per second. As time 
went on improvements in the channels would make themselves felt, 
as they are even doing to-day (see foot note to page 116 of the 
report), and we might even see 700 and 800 cubic metres per second 
at the head of the White Nile below the Saubat mouth ; while if 
the Saubat River were capable of regulation downstream of Lake 
Pibor, we might get an increase from that direction as well. 

The discharge of 450 cubic metres per second, which the rivers 
in their present state, aided by the Lake Albert reservoir, could 
deliver into the White Nile, would thus see itself gradually 
increased to 500, 550, and 600 cubic metres per second and even 
more, and would enter the White Nile past the Saubat mouth in 
February, March, April, and May. During these months the 
whole of the supply would pass down the White Nile without 
throwing backwater on the rivers, Later on, when the Saubat 
River came down in flood and filled up the channel of the White 
Nile, the Albert Nile would have its waters reduced at the Albert 
regulator, and the waters of Lake Albert would again be stored for 
the day when the Saubat floods had fallen and the White Nile 
channel was free and ready to take in the waters of the Albert 
Nile. W. WILLCOcKs. 

Cairo, October 6th. 





PLATE GIRDER WEBS. 


Sirk,—One of your correspondents rightly asks this week where 
‘‘buckling ” takes place. I think it isa very moot point. In the 
few experiments that have been made the webs have certainly 
buckled at an angle of 45 deg. But were the lines of stress at an 
angle of 45 deg. ! Not necessarily, I think ; but until we know this 
any rules for web thickness or stiffener spacing are simply guess- 
work, as, before we space any stiffeners theoretically, we must 
know in what way the shearing stress is taken up and carried to 
the abutments. Now, to consider this, we must have a girder with- 
out stiffeners, such as the Chepstow spans alluded to by your corre- 
spondent, which are 100ft. spans about 8ft. deep, and have three 
stiffeners about equally spaced, which, I should imagine, were 
placed there solely to break up the length of the top boom. 

Now, if we consider a web of this description fastened at the four 
corners—neglecting its own weight, and assuming the flanges to 
take up all horizontal stress—suppose we put in one rivet only in 
the top flange 20ft. from the left abutment, we then have a line of 
stress from that point to the bottom at the abutment ; now we put 
in another, say, 30ft. from the abutment in the bottom flange, we 
should then get a line of stress from that rivet to the top 
corner, and also as the other rivet is now a fixed point, 
we get a line of stress between the two rivets. If we now 
continued in this way we should get lines of stress radiating from 
each rivet to all the rest. Now, can we prove that these stresses 
change their direction, or are covered, by taking them to be all 
acting at an angle of 45 deg.? If we can, we may proceed in this 
manner :—Taking the Chepstow girders as an example, the static 
and dynamic loads would give about 160 tons on each girder; this 
resting on the bottom boom may be taken as an equally distributed 
load, and with rivets at din. pitch would amount to -533 tons per 
rivet = P. Now, conceiving the web to consist of 4in. flats from 
rivet to rivet ina Warren system at 45 deg., we should get prac- 
tically six bays from the abutment to the centre. Taking one 
system, starting from the abutment, we should get a stress of 
3 Psec @ = 2-26 tons on the end struts and ties, and giving a hori- 
zontal thrust on the rivets of 6 P tan @ = 3-2 tons, besides on the 
bottom flange its vertical load of -533 tons, and this seems the only 
correct method of arriving at the rivet stress. Now, in the web 
we have a row of struts with a stress of 2-26 tons per 4in. held in a 
vertical plane by a row of ties with a stress of 2-26 tons per 4in. 
We come now to the vital question—What will these struts carry 
before buckling !—as i+ must make an increment in the length of 
the ties. One of your correspondents, I think, stated that this was 


in proportion to an ordinary strut, as the y2is tol. I think it 





must be far greater than that, as that load, together with the other 
stress, could not extend the length of the ties, and until we have 
the power required to keep a strut from buckling, we cannot theo- 
retically fix upon a thickness. 

Before concluding, I should like to ask your corresponden 
“*X. Y.” if he would give us the thickness of the webs, &c., of the 
Chepstow spans, as I think it would be most interesting, as built 
fifty years ago by Mr. Brunel, and carrying the present Great 
Western traffic. J. KENNETH SARGENT. 

32, Louisa-street, Darlington, October 18th. 


_ Str,—It may perhaps help to clear up some confusion in the 
interesting discussion now going on in your pages if we detinitely 
settle what is realiy the part played by the web, To this end let 
us suppose that we have a girder consisting of a 
plate tin. thick, 3ft. deep, and 30ft. long. — 
To the top edge of the girder are riveted two 
angle irons, 5in. by 5in. by Zin. The bottom 
edge of the girder rests on, but is not riveted to, 
two similar angle irons, with a distance piece 
between them, as shown in the sketch. This | 
girder is loaded on the top. If it deflects down- | 
wards it must also deflect the bottom angle irons. j 

We have nowa girder in which the vertical } 
support offered by the top and bottom booms \ 
—that is to-say, their resistance to bending—is 
normal, but the lewer boom no longer helps to 
prevent the web from tearing from the lower 
edge up. 

We may proceed to consider the stresses in 
this web, and ask whether it will or will not 
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buckle ; in what way failure will commence, and Gy 
soon. It seems evident that if the lower angle Tee ae 


iron were not present no buckling could occur, 
the centre of gravity of the section lying high, and the transverse 
strength of the angle iron being small. 

It is clear that, under the stated conditions, the lower boom 
cannot in any way strengthen the web against tearing. Let us now 
put in a single rivet in the centre of the length of the girder, and 
consider how far that will help us. We can then go on increasing 
the number of rivets uniting the lower boom to the web. It seems 
to me clear that, in so far as direct action is concerned, these rivets 
cannot prevent tearing in the web; that is always free to take 
place between any two rivets. 

The support given to the web must, then, be derived indirectly 
along lines springing from the rivets, and we find as a consequence 
that the buckling stresses in the plate depend in some way not 
settled on the number and position of the rivets securing the plate 
to the booms. And it may be possible by putting in the rivets in 
groups, in conjunction with suitable stiffeners, to reduce the weight 
and cost of the plate web girder, without reducing its strength. 
This suggestion must be taken for what it is worth, but seems to 
me, at all events, to present some novelty. 

Sunderland, October 19th. J. F, ROBERTSON, 


AIR-COOLED MOTORS AND BIG CASTINGS. 


Sir,—May I supplement Mr. Lanchester’s letter by pointing out 
that De Dion, Buchet, and other European motor builders, have 
made thousands of air-cooled motors, some of them for navigable 
balloons of considerable power. Further, there are many air-cooled 
stationary gas engines of small power that have been working for 
a great many years in this country. 

As to the question of competent lubrication of the air-cooled 
motor, it is obvious to anyone who ever rides a motor bicycle or 
tricycle that this can be perfectly satisfactory, and has nothing 
whatever to do with the loss of power. If one rides one of these up 
a long steep hill, it will lose most of its power, but I have never 
found that it turned any less freely than at the start—very often 
easier. If people would only remember that the whole power of 
an explosion engine comes from the difference of temperature 
before and after ignition, they would see that raising this consider- 
ably before ignition must diminish the power. 

It appears, however, that, as Mr. Lanchester says, most of the 
difficulties of water cooling have disappeared, and as air cooling 
entails very much larger cylinders than water cooling, we shall 
probably see the Americans abandon it soon, and probably be 
treated also to a dissertation on their extraordinary enterprise in 
doing so. 

Some time ago, in connection with an American claim that a 
certain bed-plate they had cast was the. “‘ biggest casting in the 
world,” I pointed out that it was trivial in size compared to some of 
the big Russian bells that were cast: well over a hundred years 
ago. I also suggested that it would be very interesting if anyone 
could give any information as to how these bells were moulded. 
Does anyone know? One of them, I believe, is 24ft. diameter, 
and about the same height, the weight being over 200 tons. Now 
the top box of such a mould, if made in the ordinary way, would 
be about as big as a small house, and would even in these days be 
quite an awkward thing to lift. Also the upward pressure from 
the metal would be considerable. F, STRICKLAND, 

2, Southfield-gardens, Strawberry Hiil, 

Twickenham, October 17th. 





POSTAL REGULATIONS. 


Sir,—Allow me to call attention to the ignorance of foreign 
postal regulations displayed by business people in England. A 
large percentage of letters, periodicals, and packets, sent to Aus- 
tralia, are insufficiently stamped, and excess postage is, of course, 
charged before delivery. There appears to be a general belief that 
the penny postage extends to Australia, and that the unit of 
weight for letters is 1 oz, ; also that printed matter may be posted 
in closed covers. As an instance, a journal, value one shilling, was 
forwarded to me in a closed envelope, and the excess postage 
amounted to 13s. 4d., being 5d. per 4} 0z., or double the ordinary 
postage on excess weight. Victim. 

Victoria, Australia, September 12th. 








THE JUNion INSTITUTION OF ENGINEERS.—The members of this 
society will pay a visit to the National Physical Laboratory, Bushy 
House, Teddington, on Saturday afternoon, October 29th, at 
3 p.m. 

A HoME-orricE Report has been issued dealing with the 
accidents to workpeople in mines and quarries last year. 
Altogether in the United Kingdom 871,889 persons were employed 
in or about mines, and 98,155 in quarries. The number of miners 
was 16,286 higher than in the previous year. No fewer than 7381 
boys under fourteen were employed underground, chiefly in York- 
shire, South Wales, and the Newcastle district. Above ground 
5323 females were employed, chiefly in Scotland and Lancashire. 
During the year 1061 lives were lost, an increase of 44 on the 
previous year. There were, however, no disastrous accidents. 


PETERHEAD Harsour.—The reports respecting these works have 
been issued. It is stated that during the past year the breakwater 
was extended 120 lineal feet of widened section, and the foundation 
or K course advanced 374 lineal fest beyond the superstructure. 
The supply of stone from the quarry had been somewhat curtailed 
for want of convict labour. The average number of convicts 
employed during the year had been 148 as against 167 shown in 
the previous year’s report. It was originally contemplated that 
500 convicts would be available daily. The annual report of the 
surveyors had been received, with measurements and valuation of 
the work done on the basis of Sir John Coode’s original estimate 
plus a percentage, to cover the estimated increased cost of £160,000 
due to the dearth of convicts and consequent greater cost of labour, 
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SMALL STEAM ROAD ROLLER. 


Tue little roller and truck for wood fuel illustrated above 
have just been shipped by Messrs. Clayton and Shuttleworth 
to Lagos, to fill an order from the Crown Agents for the 
Colonies. The road roller is one of the makers’ standard 
types, with enlarged fire-box for burning wood, the truck 
carrying a good supply. Most of the details of the roller are 
made of steel, to reduce the risk of breakages. The cylinder 
is steam jacketed, 64in. diameter and 8in. stroke. By the 
use of two countershafts the first motion gearing has been 
placed within the box brackets between the bearings of the 
crank and countershaft. A continuous-action feed pump is 
placed inside the tender. The rims of the hind and front 
rollers are bolted to the spokes, so that the tires can be 
renewed when worn out, the front rollers being made of 
extra width so as to overlap the track of the hind rollers. 
Spring scrapers are fitted to the hind rollers, these scrapers 
being made to yield to any rigid obstruction that may gather 
on the rollers, but, after the obstruction is passed, to assume 
again their proper position. The front rollers are fitted with 
adjustable scrapers. An awning extending the full length of 
the roller, side plates for screening the working parts, a disc 
fiy-wheel, footboard and ladder are provided in the outfit. 








RAILWAY SLEEPERS. 


M. Havusser, chief permanent way engineer of the 
French Midi Railway, has recently been collecting the results 
of most of the leading railway managers’ experiences relating 
to their methods of selecting the best kind of wood, and the 
process of preservation, for railway sleepers or ties It appears 
from this investigation that the wood principally used for 
this purpose is oak, beech, and different conifers. Baltic 
pine is used extensively in Northern Europe, and also occa- 
sionally in South Africa. For special sleepers hardwood is 
generally employed, oak being preferred, although beech, 
pine, and fir are sometimes used. Whatever kind of wood is 
selected, with the single exception of heart of oak, it is 
always pickled. The importance of having sound timber, 
whether for special or ordinary sleepers, is fully realised by 
the various managements, and they seem to be paying special 
attention to the precautions adopted to ensure soundness. 
It is the general practice to fell the trees when the sap is not 
rising, and this is between November and March in the 
northerly districts and to the end of February in the more 
southerly. It is the general practice to cut the logs up into 
sleepers the same year in which they are felled. All manage- 
ments are anxious to have straight sleepers, not bent, and 
sawn on their upper and lower faces. Sometimes the two 
sides are merely squared roughly. It is also important to 
stack the sleepers so as to allow free access of air, light, and 
warmth ; and as the various diseases to which wood is subject 
appear to be much more likely to occur if any pieces of bark 
or branches are left about, and are in contact with the 


sleepers, it is necessary to keep the timber yard as clean as | 


possible. It would be advantageous to use masonry or iron 
for the supports on which the sleepers are stacked; but if 
wood is used, it must be perfectly sound, hard, and creosoted. 
The life of sleepers in the different countries seems to vary 
considerably, and no rule that is generally applicable can be 
given. It is stated that there is a unanimous opinion 
that pickling materially increases their life. In the case of oak 
the life is approximately doubled, tripled in that of pine, and 


quintupled in that of beech. The best antiseptic for oak is | 
creosote, the two essential constituents being naphthaline | 


and carbolic acid. More importance is attached to the 
carbolic acid than to the naphthaline, as the effect of the 
latter is a disputed point. It is stated that on the average 
at least 5 per cent. of carbolic acid must be present, and 


there must not be more than 25 to 30 per cent. of naphthaline. | 
For soft woods the two pickles commonly used are cupric | 
sulphate and zine chloride; occasionally a mixture of | 


creosote and zinc chloride is also used. It has been tried on 
the State railways of Austria, Hungary, Denmark, and 
France, but the information supplied is insufficient to let us 
draw definite conclusions. It is interesting to notice that 








the heartwood of the cluster or maritime pine—Pinus 
pinaster—used on the Midi Railway, decomposed more 
quickly if creosoted than if pickled with cupric sulphate. 
The creosoted heartwood appeared subject to a quick dry rot, 
which spreads in such a way that the heartwood decays away 
from the sapwood. In this manner a sort of heart shake is 
formed. As sleepers pickled with cupric sulphate do not 
show this peculiarity, the Midi Railway has given up creo- 
soting pine sleepers, and treats them with cupric sulphate 
instead. There is, however, an objection to cupric sulphate 
and zine chloride as pickles, and this is their solubility. In 
a short time the antiseptic appears to be nearly washed out 


of the sleepers by the rain ; but chemical analysis shows that | 


a considerable quantity is left in. It is admitted that the 
life of the sleeper is comparatively limited, but what is the 
use of preventing its decay—at a considerably greater cost— 


fo: thirty years, if under any conditions the mechanical and | 


other actions would destroy itin fifteen years? It is neces- 
sary in order to ensure the good antiseptic qualities of the 
liquids that the zinc chloride must be neutral, 
containing even a trace of acid, and must not contain any 
iron. Creosote is a mixture of light and heavy tar oils, 


and to act as a preservative of timber it should consist | 


mainly of heavy oils. The various railway companies hold 
different views as to the percentage of naphthaline necessary, 
but creosote containing much of it has the disadvantage of 
being more viscous, and requires to be hotter in order to be 
injected into the wood. The usefulness of phenol—which 


differs from naphthaline in containing oxygen—has never | 


been disputed, and in all specifications a minimum of 5 per 
cont. is laid down. There is a uniform system employed for 
injecting the creosote. All managements are agreed that 
the sleepers must be dry, and some have adopted the method 


of stoving. Treating them in a steam bath does not seem to | 
be at all a favourite method, but a preliminary hot-air treat- | 
ment appears to be rational, if the sleepers are not dry | 


enough when they are to be injected. It is the general 
practice to produce a vacuum in the cylinders before turning 
on the creosote; the vacuum is one of about 23in. to 26in. of 
mercury, and is kept up from fifteen minutes to an hour and 
a-half. After the vacuum has been maintained for the 
required time, the creosote, heated from 60 deg. to 100 deg. 
Cent., is turned on and is forced into the wood by a pressure 
of 147 lb. to 161-8 lb. per square inch. The means adopted 
for calculating the amount of creosote absorbed, and limiting 
the amount to that considered necessary, do not vary much, 
| and are consequently not discussed. 

With reference to the deterioration of the sleepers M. 
Hausser has collected some interesting information. When 
sleepers have been used for some time, and are taken up and 
examined, decay will be found to have taken place. It is 
important to notice that the decay appears to start from the 
inside itself, or from the ends of the sleeper, and then con- 
tinues across the fibres till the surface is reached. It is no- 
ticed that if they decay round certain contaminated centres ; 
the disease then spreads at a quick rate. Such spreading 
often takes place round the fastenings, whereas the rest of 
the sleeper may remain sound. In these cases the spreading 
takes place at a much slower rate than in the former case. 
Wood which has been injured in some way, as by spikes, or 
by the hammering of the track on the sleepers, is liable to 
decay more quickly than uninjured wood. If a sleeper is 
unsound to start with, it will decay, no matter what pre- 
cautions are taken to prevent it. When pickling has been 
properly carried out, the greater number of sleepers will be 
destroyed by mechanical action, and consequently the man- 
agements try to minimise the destruction from this cause by 
using chairs with a large base in the case of double-headed 
| rails, and suitable bed-plates for Vignoles rails. For the 
| same reason screw spikes are substituted for plain spikes, 
|S irons are used to prevent splitting, and old holes, if the 
| fastenings are altered, are plugged. When double-head rails 
are used the seat of the chairs can be altered by moving the 
sleeper laterally, and plugging up the old holes; this can be 
done until the end of the normal life of the sleeper. The 
railway companies who use Vignoles rails obtain good results 
by using trenails, which consist essentially of a hard wood 
| bush into which the fastenings ‘‘ take.’ 

The conclusions which M. Hausser has been able to draw 
from his investigation show that the diseases which affect 


not | 








sleepers and result in their decay are not mainly due to the 
surroundings, as they are very seldom of external origin, 
Decay is principally due to germs or parasites which are in 
the cells. The object of the injection of antiseptic liquids is 
to retard the rate of decay and increase the life of the wood. 
There is no doubt whatever that pickling does increase the 
life of the sleeper. Another question asked by M. Hausser 
was—Does the exposure of the surface tend to promote the 
deterioration of the sleepers? Does it increase or reduce the 
life of the sleepers? It is not possible to draw any definite 
conclusions from the answers received, as in some cases 
experiments that are being made are not far enough 
advaneed to give reliable information; some of the 
engineers do not find any appreciable difference, whilst 
others think that a few hard woods can be kept 
uncovered without danger, but they are doubtful as 
far as soft woods are concerned. One deduction is certain, 
and that is that decay does not depend upon surroundings, 
for if the sleepers had remained covered for some time, and 
then were uncovered, supposing there had been any decay, it 
would have been noticed. It is true that sleepers exposed to 
all climatic conditions would be more liable to split ; but no 
inconvenience from this cause has been recorded; and as the 
advantage of being able to detect any defect is of so great 
importance, M. Hausser thinks that the open system ought 
to be adopted, as the advantage of readily being able tw 
examine the sleepers outweighs any minor disadvantages, 
such as liability to split. At the same time he states that it 
is allowable to put ona thin layer of ballast a few centimetres 
thick, or the ends of the sleepers may be covered, leaving the 
part between the rails entirely uncovered. M. Hausser does 
not consider that the few extra kilogrammes of ballast added 
to a track supported on a good thickness of ballast, and which 
is laid on sound and well-packed sleepers, makes any appreci 

able difference. The important point is the adhesion of the 
sleeper to the ballast, and the one which fulfils this condition 
is the one which best preserves the wood: it must also be 
| permeable, so as to drain well. The best ballast from this 
| point of view is broken stone, and next comes sand and 
| gravel free from earth and clay. Rocks of igneous origin are 
generally harder and more compact than sedimentary rocks, 
| and give the best results. In the first place must be con- 
| sidered the influence of the composition of these rocks on the 
wood and fastenings, and secondly, on the parasitical growths 
which attack the wood. Any sulphides contained in slag may 
become oxidised, and any sulphuric acid produced will attack 
the wood and metal fastenings. Rocks containing iron may 
assist the decay of wood pickled with cupric sulphate by the 
action of iron compounds on the latter. Siliceous 
rocks, such as quartz, flint, sandstone, which can supply 
nothing to assist the growth of any vegetable generally, and 
of any cryptogams attacking wood in particular, and to be 
preferred to limestones, particularly to soft limestones, which 
may supply vegetable organisms with the lime they require. 
River gravel, consisting of 40 per cent. of quartz sand and 
60 per cent. of pebbles, is stated to be the best ballast, after 
broken stone, for preserving the wood. Calcareous sand is 
specially mentioned as promoting the growth of parasites. 

In conclusion, M. Hausser emphasises the importance of 
proper drainage. He points out that many rail beds arc 
argillaceous, and if the water is not drained off properly mud 
begins to form, and soon works into the ballast and makes it 
impermeable. It is advisable, both in order to preserva the 
wood and also to promote the stability of the sleepers on 
their seats, to drain the road beds, and’ keep the side ditches 
in good condition. 











THE FaraDAy Society.—The Council of the Faraday Society 
inform us that after careful consideration they have come to the 
conclusion that the Society should in future publish its own 
‘‘ Transactions,” instead of including them in ‘‘ The Hlectro- 
Chemist and Metallurgist, which has been the organ of the Society 
since its inception. The Council desire to express their indebted- 
ness to the proprietors of that journal, for the courtesy and 
generosity with which they have met the Society. It is proposed 
to issue the ‘‘ Transactions” quarterly, and they will contain in 
full the papers which have been read Tefore the Society, and the 
discussions thereon. In addition to these quarterly ‘‘ Transac- 
tions” there will also appear monthly ‘ Proceedings.” 
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GAS, OIL AND STEAM FOR POWER.” 
By Micnae Loneriper, M.A. 
(Concluded from page 378.) 

Tue fourth period of Carnot’s cycle, therefore, we do not 
attempt to reproduce in our steam engines, The only trace of it 
we find is the introduction of the feed-water into the boiler by the 
feed pump at the lower temperature T,, This comparison shows 
that the most efficient steam engine we can hope to construct will 
be one approaching Carnot’s without the dynamic feed heating of 
the fourth period of its cycle. Its indicator diagram will be «bed. 
The thermal efficiency of such an engine—i.e¢., the proportion of 
the heat supply converted into work—as well as the consumption 
in heat units per indicated horse-power per hour, has been calcu- 
lated by Rankine, and subsequently by Ciausius and others. The 
mathematical expressions for these quantities are too complicated 
to be given here, but I bave used them to calculate the proportions 
of heat converted and the heat consumption for engines, using 
saturated steam at 1001b., 150Ib., 200 Ib., 250 1b. and 300 lb. gauge 
pressure with a condenser temperature of 100 deg., and also with 
steam ut the same pressures superheated to 800 deg., which seems 
about as high a temperature as the materials at our command will 
permit us to use with safety. 

Saturated Stam. 


Gauge pressure .. «. oe 100 150 200 259 300 
Heat converted 269 268 +303 -82 -318 
Heat supplied 

B.T.U. per LHP. hour .. .. 9520 89.0 8460 8220 80c0 
Steam per I.H.P. hour .. 8-52 7-95 7-46 7-21 7-12 

Steam Superheated to 800 Deg. 

Gauge pressure .. .. +. oe ee 100 150 200 250 360 
Heat converted .» +305 +819 +881 -337 -344 
Heat supplied 

B.T.U. per 1.H.P. hour .. 8460 8030 7760 7580 7450 
Steam per 1.H.P. hour 6-04 5-8 5-63 5-52 5-47 


These are the most economical results which can be aimed at 
with steam ergines under the te nperature conditions mentioned 
and probably under any workable conditions whatsoever, 
because, as you will see by looking at the last two columns in each 
table, the gain from using higher pressures is unlikely to com- 
pensate for the difficulties their use involves, while superheating 
beyond 800 deg. seems almost impracticable. These figures there- 
fore may be taken as the standards to which makers of steam 
engines for driving factories should aspire so far as may be con- 
sistent with economy in first cost, upkeep, and mechanical 
efficiency. 

The sources of waste which interfere with the attainment of 
these standards are : 

First, radiation, which may be rendered unimportant by care- 
ful covering of pipes and cylinders, 

Secondly, wire-drawing, which, unless the fall in pressure is 
very great, is not of serious consequence except when it occurs 
between the cylinder and the condenser, A certain amount of wire- 
drawing between the stop valve and the piston may even be 
beneficial, for, since no heat is lost, the drop in pressure is utilised 
in evaporating moisture or in superheating the steam, if it be 
already dry. The remedy is large passages and ports, but it must 
always be remembered that large ports mean large clearance 
spaces, and what is more detrimental still, large clearance 
surfaces. 

Thirdly, cylinder condensation. The cylinder metal cooled by 
the previous exhaust stroke absorbs heat from the incoming steam, 
condensing part of it during the admission and early part of the 
expansion, and gives out this heat again during the later part of 
the expansion and exhaust, thus breaking Carnot’s laws that all 
heat must be supplied at the highest temperature, that the 
expansion must be adiabatic, and that all the heat must be rejected 
at the lowest temperature. This is a very important source of 
loss, especially in reciprocating engines. In turbines it is not so 
great, because the steam enters at one end and passes out at the 
other. Thus the hottest steam does not come in contact with the 
coldest metal. The remedies are multiplication of cylinders to 
reduce the range of temperature in each ; steam jacketing for slow 
revolution engines ; and superheating, -if possible, to such an extent 
as to keep the steam dry throughout the stroke, 

Fourthly, leakage past valves and pistons. This may also be 
important. The remedies are—the adoption of shapes least subject 
to distortion by heat and pressure ; accurate and highly-finished 
workmanship, and superheating. You know the velocity of a fluid 
flowing through an orifice, such as must exist between a valve and 
its seating if there be leakage, is proportional to the square root of 
the pressure forcing the fluid through ; consequently the weight of 
fluid forced through in a given time depends upon its density ; 
therefore, as water is 500 or 600 times denser than superheated 
steam, the leakage will be 500 or 600 times greater when the steam 
is wet than when it is dried by superheating. 

Fifthly, incomplete expansion. The figures relating to the 
standard engine are calculated on the supposition that the expansion 
is continued till the pressure falls to that in the condenser. Prac- 
tically, it will not pay us to expand to so low a pressure. First, 
because the cylinder required would be so enormous, Secondly, 
because a pressure less than that required to drive the engine itself 
1s no use to us, 

From indications I have been allowed to take from various new 
engines before the ropes were put on, I think you may take the 
internal resistance as equal to pressures varying from 2 lb. to 3} Ib. 
per square inch of low-pressure piston area. It is, therefore, 
clearly useless to expand beyond 2 Ib. to 3} Ib. above the back- 
pressure line on the diagram; and, indeed, it is very doubtful 
whether in the case of reciprocating engines, even with jacketing 
and superheating, expansion can be carried to this point without 
losing more by cylinder condensation than is gained by the 
additional area of the indicator diagram. In the case of turbines, 
expansion can be advantageously prolonged, and it is partly owing 
to this prolonged expansion and to the small amount of surface 
condensation that the turbine owes its economy, notwithstanding 
its greater waste by leakage. 

In spite of all these difficulties, the makers of steam engines and 
steam turbines have succeeded in achieving a fair measure of 
success, 

You will remember that I commenced my lecture by citing the 
consumption of a certain steam engine. This was a side-by-side 
horizontal compound, developing 980 indicated horse-power when 
worked with steam at 1551b, pressure superheated to 468 deg., 
and a condenser temperature of 113 deg. Under these conditions 
Rankine’s standard steam engine could have converted 28 per 
cent. of the heat supplied to it into work. The real engine con- 
verted 19-56 per cent., or 70 per cent. of the maximum theo- 
retically possible. The heat and water consumption of Rankine’s 
engine would be 9108 B.T.U. and 7-771b. per indicated horse- 
power per hour ; the actual consumptions were 13,011 B.T.U. and 
11-11b. per indicated horse-power per hour, This engine was 
tested by Mr. Hiller, of the National Boiler Insurance Company, 
and I think the figures are reliable, 

The performance of the famous Milwaukee pumping engine ‘ 
tested by Professor Thurston was even better. Working with 
saturated steam, it converted 20 per cent. of the heat supplied to 
it, i.e, 71 per cent, of the maximum possible, into work, and 
consumed 13,150 heat units, or 11-71b. of steam per indicated 
horse-power per hour. 

Another engine tested by Professor Ewing’ with highly super- 
heated steam converted 21-6 of the heat supplied, or 72 per cent. 
of the maximum possible, and worked with 9 th. of steam, equiva- 
lent to about 11,835 heat units per indicated horse-power per hour. 


4 “Transactions ” 





of American Society of Engineers, vol. xv. 


° Trial of an engine using superheated steam at Brantham Works, 
by Professor Ewing, December 26th, 1902. 


Manningtree, 


And, here, I think it may be well to remind you that when com- 
paring steam consumptions, it must never be forgotten that a pound 
of superheated steam contains more heat, and, consequently, costs 
more to generate, than a pound of saturated steam at the same 
pressure. In the last case, the 9 lb. of superheated steam ccn- 
tained as much heat, and, therefore, cost as much coal to generate, 
as 104 lb. of saturated steam. This is another reason for measur- 
— consumptions of steam, gas, and oil engines in heat units. 


events, what is being claimed for modern steam engines and steam 
turbines. The term ‘‘efficiency ratio,” which heads the last 


work by the actual engine and the proportion which Rankine’s 
engine would convert under the same temperature conditions. The 
heat consumptions in B.T.U. per indicated horse-power per hour 
I have calculated on the supposition that the feed temperature was 
that corresponding to the vacuum in the condenser with the 
barometer at 30in., and I have taken the specific heats of super- 
heated steam from Professor Smith’s chart, published in THE 
ENGINEER for July 8th, 1904, page 25. The actual feed tempera- 
tures were probably somewhat.lower, and the specific heats are 
somewhat uncertain, therefore the figures must not be taken as 


Fg done with steam engines and steam turbines in the present 
day. 


accurate ; they are merely put forward to give an idea of what is | 


l 
| temperature reached T,, when the cycle of operations would be 
re 


peated. 

To carry out this cycle practically is impossible. The isothermal 

| combustion of the gas, the expansion without loss of heat, the 

| Sequence of isothermal and adiabatic compression, alone present 

| insuperable difficulties, and gas engine makers have not made the 

| attempt to overcome them. They have chosen an entirely 
different mode of action. You know its general nature. Gas and 


he following tables will show you what is being done, or, at all | air mixed together and compressed into the clearance space are 


| fired by a gas flame or electric spark; the combustion is accom- 


} | panied by a rapid rise of temperature and pressure; the heated 
column, means the ratio between proportion of heat converted into | gases expand, driving the piston forward ; at the end of the stroke 


| they escape into the air ; a fresh charge of air and gas is drawn in, 


compressed into the clearance space, and fired. In some cases 
the cycle is completed in four strokes, in others in two. In all 
engines the cylinders, and in large engines the pistons and the 
piston-rods if there are any, are cooled by water, which carries off 
large quantities of heat. 

The characteristics of the cycle which gas engine makers attempt 


| to realise are :— 


(1) Addition of heat at minimum volume by combustion of gas 
in the clearance space before the piston moves. 

(2) Adiabatic expansion to maximum volume, which is piston 
displacement plus the clearance. 

(3) Discharge at maximum volume. 















































Steam Engines. 
Cylinder Gauge | « Consumption aoe ae 
Description. dieuaiee and I.H.P. | pres- ese Vacuum. — per I.H.P. per Thermal Efi —s 
eat. efficiency ratio. 
stroke, sure. | hour. 
Inches. Inches. | B.T U. Ibs. Per cent. 
l. Beam crosscompound §  .. .. .. «s «« 17 and 34 x 60 220 133 0 29-0 14,293 13-46 18 -56 
2. Vertical cross compound .. 23 and 58 x 48 1984 161 0 24-5 14 §89 13-68 17-3 -65 
3. ” ” ” 29 and 60 x 56 2202 163 | 99 25-6 13,020 11-57 19-7 75 
4. ” ” ” Pe ee ey ee 18 and 38 x 42 858 | 131 | O | 26-1 14,598 | 13-13 17-6 -69 
5. ” “s 18 and 38 x 42 1196 132 70 26-4 18,596 |. 12-22 18-9 73 
6. » triple 2. reset pete rose oll whe yess hs 
7. Compound = be we as xe -— _ 140 197 27 12,750 1¢-4 71 
8. Pair of tandem compound single-acting — 258 157 295 26-87 | 11,100 8-97 -i7 
9. Pair of tandem compound ae! Gages -- 1045 140 331 25-4 11,250 8-96 -80 
10. Fvur-cylinder triple Sulzer _ _ 184 0 26-25 12,850 11-57 72 
il. *y * Pm oe _ -— 188 223 28-0 11,250 8-97 -72 
12. Horizontal tandem compound... — 220 132 0 27-9 13,490 12-06 69 
13, ” ” ” = | 220 129 98 27-8 13,000 11-00 70 
14. ” ” 0 _ | 220 | 132 | 810 | 27-8~ | 11,400 8-86 75 
15. Vertical triple — fi— 155 0 | 26-0 12,650 | 11-38 £0 
16. a ; —_ | 5310 | 185 0 | 25-19 13,460 | 12-24 -72 
Average... _ , — = = 12,900 a 19-5 
(1).—Annual Report of the Engine and Boiler Insurance Company for 1895. 
(2-5).—Tug ENoInesr, 8th July, 1904, page 29. 
(6-16).—Tue Enainesr, 15th July, 1904, page 70. 
Steam Turbine. 
Disa Gauge ee | Consumption Thermal Efficiency 
escription. pressure. Superheat. acuum. LH } i om efficiency. ratio. 
—— —————_—_ —_—_—___ — | — 
ca: ee Ib. 
1. De Laval, 300 horse-power .. .. 208 81 | 14,350 | 12-2 18 -61 
2. Westinghouse, 630 horse-power .. ea Oe 153 0 | 13,840 | 12-27 “19 -63 
3. 9 ” ” ae ahi. cae) Oe ae, ls 1 182 12,500 | 10-13 21 -70 
4. ” 1600, se ao ae 149 0 | 14000 12-6 +18 65 
5. ps 2 3 ‘ eek 56 | 13,000 | 11-2 -20 71 
6. - 30 1. a cui 154 140 13,100 | 10-8 | -20 69 
7. Brown Boveri, 4000 horse-power - 173 376 12,800 9-84 -20 -69 
8. Curtis, 950 horse-power.. “x 140 0 | 13,780 | 12-2 | -19 63 
9. * fs aly 140 150 ; 13,100 | 10-68 -20 65 
10. » 8000 99 156 212 12,250 9-76 -2L 67 
Average a ae = | 13,072 | — | -20 = 








of the sets was 85 per cent. 


I think we may gather two important facts from these tables :— 

First, that with moderate superheat we can now get a horse- 
power hour for about 13,000 B.T.U., and that with superheats 
approaching 400 deg. we can reduce this consumption to the 
neighbourhood of 11,000 B.T.U. per indicated horse-power per 
hour. 

Secondly, that having regard to the high efficiency ratios already 
obtained, and to the inevitable losses from radiation, wire-drawing 
and incomplete expansion, no very startling improvements ir 
steam engines are probable. We are already within measurable 
distance of the lowest rates of consumption possible. Future 
reductions will probably be due to the use of steam superheated 
to between 700 deg. and 800 deg. passed through the tubes of an 
inter-cylinder reheater to the high-pressure cylinder, then through 
the reheater to the low-pressure cylinder, thereby ensuring steam 
superheated sufficiently to prevent initial condensation in both 
cylinders ; or possibly to the use of the same quality of steam in 
single-acting engines working on the Cornish cycle, combined with 
more perfect workmanship on valves and pistons and improved air 
pumps ; but my impression is that about 10,000 units per indicated 
horse-power hour will be the limit of steam engine economy. 

Now let us turn to the gas engine. 

Carnot’s gas engine would probably work somewhat as follows :— 





Clearance } 1 
Rew ~~ — — ae oe ig 


Thermal efficiency = heat converted -23 -34 
heat suppliea 

B.T.U. per I.H.P. per hour .. .. .. 11,130 7540 

Cubic feet of 140 units gas per I1.H.P. per hour 79-5 53-8 


The air and gas having been compressed to the temperature T,, 
the gas would be ignited and burnt at such arate that the heat 
developed by its combustion would be equal to the work done in 
pushing the piston forward from a to )—Fig. 4. The products of 
combustion would then expand adiabatically till their temperature 
fell to T,, which would probably be the temperature of the atmo- 
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Norg.—All these turbines were driving dynamos, and the indicated horse-power is calculated on the assumption that the mechanical efficiency 


(1-10) —Tue Enoinger, 15th July, 1904, page 70. 


(4) Adiabatic compression of air and gas from maximum to 
minimum volume, which is the clearance. 

An accurate calculation of the proportion of its heat supply 
which a gas engine working on this cycle would turn into work has 
not been made owing to want of sufficient knowledge of the 
physical and chemical properties of gases at high temperatures, 
but Mr. Dugald Clerk, who knows a great deal about gas engines, 

inted out as long ago as 1882 that it would be nearly the same as 
if the engine were worked with air instead of the products of the 
combustion of gas and air, and that for all temperatures above the 
compression temperatures such an engine would have a constant 
efficiency for any given ratio of maximum to minimum volume, 
i.e., for any given ratio of clearance to total cylinder volume. 

Pending, then, the accumulation of further knowledge of the 
physical and chemical properties of gases at high temperatures, 
this engine may be taken as the standard of excellence for gas 
engines in the same way as Rankine’s engine was taken as the 
standard for steam engines—a standard, that is, which we should 
strive ever more closely to approach, even if we know we can never 
actually attain it. 

The thermal efficiencies and heat consumptions per indicated 
horse-power per hour for this engine with various ratios of clearance 
to total cylinder volume are given below :— 


“fl +45 52 -58 -€8 -82 
6350 5700 4930 4420 3770 3:30 
45-3 40-7 35-2 31-6 26-9 22-4 


A comparison of these figures with the thermal efficiencies 
and heat consumptions of Rankine’s standard steam engine 


| shows how great are the possibilities of gas engines as com- 


pared with steam engines. In Rankine’s engine, working with 
300 Ib. pressure and 800 deg. Fah. temperature, the proportion of 
heat converted into work was only 34 per cent., and the heat con- 
sumption 7450 B.T.U. per indicated horse-powerperhour. In Clerk’s 
standard engine with a volume ratio of one-fifth, the ratio usually 
adopted in engines intended to use producer gas, the correspond- 
ing figures are 45 per cent. and 5700 B.T.U. per indicated horse- 
power per hour. 
Unfortunately, as in the case of steam engines, so here, prac- 
tical difficulties prevent more than an approximation to the figures 
| yielded by the standard engine. There is the difficulty of supply- 
| ing all the heat at the beginning of the stroke, not because the gas 
| condenses, but because it burns too slowly for the combustion to be 
| completed before the piston moves ; moreover, a large proportion 
| of the heat developed by the combustion is absorbed by the cylinder 
and piston. Again, adiabatic expansion and compression are 
| impossible, because the temperatures attained necessitate the with- 
| drawal of considerable quantities of heat from the gases during 
| these periods by water Jackets. From 25 per cent. to 50 per cent. 
| of the heat supplied to large engines is thus lost. 


Fig. 4 | With volume ratios smaller than one-fifth, the standard gas engine 
| excels the standard steam engine still more. Unfortunately, in 
practice, further reduction of volume ratio brings with it the danger 
of pre-ignition of the charge. The smaller the volume ratio the 
higher does the temperature of the inflammable charge rise during 
the compression, and it is quite easy by compression alone to pro- 

duce a temperature at which ignition will take place. : 
In engines using blast furnace gases weak in hydrogen, and in 


sphere. On the return stroke of the piston the products of com- 
bustion would be expelled and replaced by a fresh charge of gas 
and air at temperature T,. This charge would then have to be 
compressed in contact with some cold body, which would keep its 
temperature constant at T, during the compression. Then when 
the piston got to the point d, the cold body would have to be 





removed and the compression continued adiabatically till the ' some other cases where special arrangements have been made to 
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cool the cylinder by blowing cold air through it, clearances have 
b2en reduced to one-seventh of the total cylinder volume, but 
beyond this I do not think ithas been found advisable to go, at 
least in large engines where pre-ignition may have serious con- 
sequences, 

I have not been able to collectmany tests of large gas engines, 
but I think the following figures give a fair idea of what has been 
accomplished, The efficiency ratios—meaning thereby ratio of the 
heat actually converted into work to the heat which Clerk’s 
standard engine would have converted into work, or the ratio of 
the thermal efficiencies of the actual engines to the thermal 
etficiency of Clerk’s standard engine—are only approximate, 
because the clearance volumes which are necessary to calculate the 
efficiency of the ideal Clerk engine are only given in one case. In 
the other cases, I have calculated them from the compression 
pressure, assuming that—P, cl*3 = Py (v + ¢) 13, 





Cylinder 
diameter and 
stroke. 


Description. 


The engine, though still in its infancy, is already far ahead of 
its competitors in thermal efficiency. It can be trusted to give a 
horse-power hour for an expenditure of 6000 heat units—half as 
many as are required by the steam engine, and two-thirds of the 
number required by the gas engine. It will undoubtedly be made 
still more economical. 

I have now completed the task I undertook, but would add a few 
words to prevent any misunderstanding of the figures I have put 
before you. 

We have considered these engines solely as heat engines; we 
have taken account only of the heat delivered to the cylinder and 
the work done on the piston ; when we consider them as motors for 
driving mills, the economies shown by the figure will be modified 
considerably. 

In the case of the steam engine, the whole of the heat liberated 
by the combustion of the fuel does not go to the engine—a consi- 


| Proportion 
of heat 

supply con- 

verted into 


| Lower 
LH.P. | calorific | 


Cc | value of 


Cc Consumption 
V+ 
gas. | 


per ae 
1.H.P. hour. 


tio. 








Two cylinder vis-a-vis .. .. 26 Xx 
Single-cylinder hurizontal .. 


” » 


51-19 
51-19 x 


” ” 
» ” 

Two-cylinder tandem... |... 

Single-cylinder double-acting .. 


81-5 x 39-37 
x 55-13 
55-13 
x 55-18 
283 x 80 

21-6 X 37-7 


cu. ft. 
60-09 
65-7 

101 


36 





| 
| 
| 
| 
..| 51-19 
| 
| 


Mean 


| 
| 
| 
| 


9,074 


(1-7) ‘* Power Gas and Large Gas Engines for Central Station,” Herbert A. Humphrey, Inst. Mech. E., January, 1901. 
8. ‘Recent Developments on the Gas Engine,” by Professor T. Hudson Beare. 


The table shows that the heat consumption of the best uf these 
engines was lower than we can hope to obtain with any steam 
engine likely to be invented in our time, and that there is yet 
room for large saving, even with volume ratios restricted to 
one-fifth for producer gas and one-seventh for blast-furnace gas, 


for is not the average proportion of heat converted only 57 per | 


cent. of the amount Clerk’s engine would convert. When volume 


| 


ratios can be diminished still further, as they undoubtedly will be, | 


still lower heat consumptions will be attained. 


At present, I take it, the maker of a gas engine of a size likely | 


to be required for mill driving might reasonably be asked to 


guarantee a heat consumption of 9000 heat units per indicated | 


horse-power per hour. 

In steam engines we use steam jackets to keep up the tempera- 
ture of the cylinder walls ; in gas engines we use water jackets 
to keep it down; consequently suggestions have been made to 
combine the two engines by injecting water spray into the 
cylinders of gas engines, thus cooling them from the inside and 
using the heat abstracted from them to generate steam. Whether 
this will have any other thermal effect than transferring the heat 
otherwise absorbed by the jackets to the exhaust by raising its 
weight and temperature, I amafraid I cannot say. Other methods 


| cent., the Diesel oil engine nearly 20 per cent. 


| 


of reducing heat losses and increasing mean pressure by the reten- | 


tion of part of the waste gases and by the injection of compressed 
air after the atmospheric charge has 

posed, and the latter, I believe, successfully worked. I am inclined 
to think that the future improvements in the gas engine will 
include the compression of the gas by a separate pump ; the adop- 
tion of compression pressures approaching more nearly 500 1b. per 
square inch than 1001b.; the injection of the compressed gas into 


een taken in have been pro- | 


the compressed air at the beginning of the motor stroke, and its | 


spontaneous combustion therein, without risk of either pre-igni- 
tions or misfires. By these means, and by increasing the weight 


of air per pound of gas, it seems possible, if not to double, at least | 


to increase very largely the thermal efficiencies now obtained. 
Moreover, I do not regard the abolition of the water jacket as an 
absolute impossibility. 

The Diesel oil engine, which will now occupy our attention as 
the only oil engine likely at present to enter into competition with 


steam or gas engines for mill driving, is designed on these lines. | me need i J : 
’ | the three electric lighting stations driven by gas engines, and of 


| two other groups of direct-current stations gm | steam engines 


The ideal Diesel engine is a very near approach to Carnot’s perfect 
heat engine. Its characteristics are:— 


(1) Production of the highest temperature of the cycle, not by | 


or during combustion, but before and independently of it, solely 
by compression of air. 

(2) Gradual introduction of the combustible into the compressed 
and heated air during the first part of the stroke in such a way 
that the heat produced just keeps pace with the work done by the 
piston, so that the combustion is isothermal. 


| engines for factory driving, and may even supplant them. 


(3) The use of charge of air proportional to the heating value | 
of the combustible, aad sufficient to keep the cylinder tempera- | 
tures within such limits that the working of the engine and its | 


lubrication may be carried on without any water jackets. Its 
thermal efficiency is almost the same as that of Carnot’s perfect 
heat engine. 

Practically, this ideal has not yet been realised, but it is so 


high that even the distant approach to it which has been made is | 


in advance of the economy of any other engine. 

The actual cycle adopted as a compromise between theoretical 
and practical requirements is :— 

(1) Outward stroke: Admission of air at atmospheric pressure. 

(2) Inward stroke: Compression of air to about 500 lb. per 
square inch and 1000 deg. Fah. 

(3) Outward stroke: gradual admission and combustion of oil, 
followed by expansion. 

(4) Inward stroke: Expulsion of waste gases. 

The indicator diagrams are similar in appearance to those taken 


from a non-condensing steam engine working witha high pressure, 


early cut-off, and high compression. 


The following table gives the heat consumption and the propor- | 
tions of the heat supplied turned into work by some of these | 


engines working in England. Much larger engines are working on 
the Continent, but I have no particulars of their performances. 


Description. 


Cylinder, diameter 
and stroke. 


derable proportion thereof goes up the chimney and is lost in other 
ways. It is seldom, I think, that more than 75 per cent. enters 
the engine cylinder. In the case of the gas engine, I believe—I 
speak subject to correction—that the proportion does not exceed 
66 per cent. when the coal used for raising steam and the power 
needed for working pumps and fans is taken into account. The 
oil engine is not subject to this expense. 

Again, in mill driving, we have to consider not the work done on 
the piston, but the work transmitted to the shafting. 

The steam engine absorbs from 7 to 10 per cent., say, 84 per 
cent., of the work done on the piston in moving its own parts. 

The gas engine requires from 15 to 20 per cent., say, 174 per 
Putting these 
figures together, the total heat required, not to develop a horse- 
power in the cylinder, but to drive shafting or machinery absorb- 
ing 1 horse-power for one hour, would be :— 

13,000 _ 19,000 B.T.U. 


With a steam engine - 
6 x 915 
9000 


+825 


With a gas engine - Ee = 16,600 B.T.U. 
With an oil engine a = 7,500 B.T.U. 

Taking the prices of coal and oil in Lancashire at 11s. and 50s. 
per ton, and the heating values at 12,500 and 18,000 B.T.U. per 
pound respectively, the cost of fuel would be :— 

With a steam engine -0896d. per indicated horse-power per hour. 
gas se -0783d. ” 

» oil - -1120d. 

With wages, upkeep, and interest on capital 
probably be even less, 

These figures are not put forward for the purpose of minimising 
the economy of internal combustion engines, for I believe that 
before long these engines will become formidable rivals to pene 

give 
them only to prevent indulgence in delusive estimates of savings, 
which, at present, at least, are unlikely to be realised, and, to show 
that there is some need for caution, I append the working costs of 


” ” ” 
” 


%””? ” 
the difference will 


having approximately the same output and load factors. The 
figures are extracted from the tables in the Electrical Review : 


Gias Driven. 


Cil 
waste 
and 
water. 


Total 
| Wages. | Repairs. works 
cost. 


Fuel 
cost per) 
“| unit. 


| Load 


Units 
—v f 
| factor. 


pe 
annum. 


Walthamstow | 814,187 
Redditch 


15-45 36 


14-11 +53 


265,717 


Northwich . | 157,198 | 9-20 -50 


Averages | 14-38 +413 


Steam Driven. 


Chester .. 914,644 | 16-65 +43 


12-86 | +95 


Harrow .. 


Hereford 


229, 462 


108,615 | 8-45} -69 





Averages 
——— per | qhermal | Efficiency 
ar ero efficiency.| ratio. 


Calorific 
value of 
per hou 





Vertical one-cylinder 
” ” 
Vertical two-cylinder 


‘ ’ re 
Vertical three-cylinder... 


Tbs. oil. | 


| BTU. 
| 556) +866 


6560 
7050 
6120 
5850 
5940 
5950 


-58 
-54 
-63 
66 
-64 
17,770 








Mean | 


Mean, excluding Nos, 1 and 2 


6240 





| 
| 
| 
| 


962 





land 2,—Annual Report of the Engine and Boiler Insurance Company for 1902. 


8, 4, and 5.—The Diesel Engine. ‘* Proceed: 


6.—Annual Report of the 


Here again, as for the gas engine, the efficiency ratios are only 


ings” Institution of Mechanical Engineers, July, 1903, 
ngine and Boiler Insurance Company for 1903. 


Steam Driven, 
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THE IRON, COAL, AND GENERAL TRADEg 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

THE advent of the winter quarter has brought several new con 

tracts into the Midlands, which have added in a very welcome 

manner to the only moderate amount of business which "previously 

was held. It looks as though the market for most materials of . 

engineering character was about to improve, and in view of thj 

circumstance, railways, public bodies, and other people who hive 
business to give out, appear to be more disposed than for some time 
past to relinquish the waiting policy which for so many months 
past they have adopted. In the engineering trades a fair amount 
of business is passing, and the outlook is rather more favourable 
than of late. Electric light and power contracts may be credited 
with a good proportion of the demand, and among the new work 
in prospect, it may be mentioned that sanction has been received 
by the Corporation of Wolverhampton to the borrowing of £10,099 
for electric lighting purposes. Drainage and sewerage works are 
also affording a good amount of employment. The alterations ang 
additions needed to their outfall works by the Town Couneil of 
Ludlow have brought in about twenty tenders, ranging from oyer 
£4000 to just under £3000, and Mr. Herbert Holloway, of Wolver. 
hampton, has been notified that his tender has been « cepted at 
£2785. This work includes the construction of settling tanks, and 
the provision of bacterial filters, storm water filters and sludge 
beds. A number of other good contracts have fallen to Midland 
engineering firms quite recently, including one for £9785 to 

Messrs. John Spencer, Limited, of Wednesbury, for steam 

exhaust, and other piping, valves, &c., required for the first por. 

tion of the London County Council’s generating station at Greep. 
wich. The supply of the cast ironwork in connection with this 
contract is to be sub-let to the Holwell Iron Company, Limited 

Melton Mowbray ; and the supply of the riveted pipes to Thomas 

Piggott and Co., Limited, Birmingham. Also in connection with 

the Greenwich generating station the Electric Construction Com. 

pany, Limited, Wolverhampton, have secured an order for a 

little over £8000 for the supply of centrifugal and other pumps, 

Some of the general machinists in Staffordshire have been doing 

better lately than for some time past in machine tools, including 

lathes and stamping presses. 

The better feeling lately noticeable has been accentuated by the 
business secured at the recent Midland quarterly mecting, and 
many of the works in the district are consequently better off for 
employment than for some time past. Prices on ‘Change in Bir- 
mingham on Thursday remained as last week, with here ard 
there a further onward tendency. Marked bars continue £8, with 
medium sorts £7 10s., and common £6 to £6 5s. Gas strip 
makers are adhering to their recent standard of £6 for large lots, 
and £6 2s. 6d. for small. Galvanised corrugated sheets are £10 to 
£10 5s. for doubles, with other gauges in proportion, A fair 
amount of business has lately been done in iron stamping sheets 
at about £9. Business in nearly all departments, however, 
continues of a more or less hand-to-mouth character, and com- 
petition, alike from Germany, Belgium, South Wales and the 
North of England, continues severe. Plain black sheets for gal- 
vanising are £6 10s, to £6 12s, 6d. Satisfaction is expressed that 
the export of corrugated sheets to all countries for the first nine 
months of this year has reached 278,325 tons, which is an improve- 
ment upon the corresponding period of last year of 13,248 tons, or 
very nearly 5 per cent. (4°99 per cent.) The shipments to India 
over the same periods advanced from 47,193 tons to 76,424 tons ; 
to Australia, from 33,590 tons to 41,191 tons ; and to the Argentine 
Republic, from 25,160 tons to 36,006 tons. 

With regard to pig iron, this is being maintained in value by the 
policy of limitation of production which has lately been put in 
force. North and South Staffordshire have now 2% furnaces 
in blast as against 31 three months ago, or a reduction of 4 on the 
quarter ; Derbyshire, 34, or an increase of 1 ; Leicestershire, 2, or 
the same as three months ago; Lincolnshire 13, Northamptonshire 
12, Nottinghamshire 3, and Shropshire 3, these last five districts 
being without change on the quarter. Excluding North and 
South Staffordshire, the total number of furnaces blowing at the 
present time in the other six Midland counties specified is 67, or 
an improvement of 1 upon three months ago. Some of the 
Staffordshire furnaces at present out of blast will probably be 
blown in within the next few weeks if the pig iron position con- 
tinues to improve. ) 

The call for foundry pigs is brightening up, and some fair 
parcels of forge sorts have also changed hands this week. Gocd 
qualities of all-mine pig are being increasingly asked for by makers 
of hard grain rolls suitable for the heavy outputs of mills which 
produce steel sections. This class of pig iron is found to provide 
rolls of the requisite hardness without risk of breakage. Best 
hot air all-mine is quoted 75s. to 80s., and cold blast 95s. to 100s.; 
Lincolnshire pigs are quoted 48s., Northamptons 41s, to 42s., and 
Derbyshires 43s. to 44s, There is much complaint about German 
competition in various branches, but it would séem that some of 
our English blast furnace proprietors do pretty well out of that 
market, for our pig iron exports to Germany for the first nine 
months of the respective years rose from 88,135 tons in 1902 to 
103,072 tons in 1 and to 115,821 tons in 1904, thus showing a 
steady increase during the past two or three years, 

In the steel trade a good deal of fresh business has lately been 
booked, especially from railway carriageand wagon building firmsand 
from structural engineers. German bars of gin. and 4in. are being 
offered in South Staffordshire at about 12s, 6d. a ton less than 
Midland producers offer them. The freight is so cheap from the 
Continent here that some of the American steel makers are offering 
to deliver steel into the Midlands by way of Belgium, as they only 
have to pay 4s. 3d. a ton from Antwerp to the Tees or to Hull, and 
the railway carriage from the north-eastern ports into the Midlands 
upon foreign steel is also very low. Belgian and German steel 
billets are being imported into Hull and also into Newport, Mon., 
at about £3 12s, 6d. to £3 15s. per ton, and sheet bars at £3 15s, or 
£3 16s., and this material is being offered in Staffordshire at the 
present time at £4 to £4 2s, 6d. for billets and £4 2s. 6d. to £4 5s. 
for sheet bars, It is doubtful, however, whether this material is as 
gocd in quality as sheet bars made in Wales, which are now quoted 
about 5s. more than these last prices, or, say, £4 7s. 6d. to £4 10s., 
delivered to stations in the Midlands. There is a moderate demand 
for best tinned sheets on the basis of £26 per ton for coke singles 
in lots of two tons and upwards, delivered English and Welsh ports; 
doubles, £26 10s.; lattens, £29. Charcoal quality is an additional 
£2 per ton. The great advance in the price of tin, which metal 
has gone up some £10 a ton during the past’ two or three weeks, 
has considerably curtailed the profit on tinned plates and tinned 
sheets, and some of the Midland producers make no secret of their 
conviction that better selling prices of these two last-mentioned 
classes of goods ought to be obtained. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) , 
Manchester.—The position of the iron and engineering trades in 
Lancashire has been the subject of uncertainty during the past 
week. It cannot be said that trade is any worse generally, 
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although there are complaints of dulness of business in ear 
departments, particularly engineering. A rather more hopefu 
outlook is the fact that there are inquiries for nearly 100 locomo- 
tives from various parts of the world, of which it is to be hoped s 
substantial share will be placed in this centre. Metals are advane- 
ing, though there is a feeling, perhaps not without foundation, 
that the present ‘‘boom” in copper is due more to eee 
than actual requirements. There is a fair average demand for 
tubes and sheets in this district, but there is nothing to justify any 
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- oie advances recently quoted, Another feature 
higher sas opi than ee in that, Pk billets, especially 
is of 8 emg pushed ‘for sale, and two-thirds of the 
American exports for September are reported to be for the English 
a » to the present there are small direct arrivals at this 
gt of course, they may come through another channel. — 
imports of pig iron remain an uncertain quantity, but judging 
from reports of requirements on the other side it does not appear 
yery likely that meh — will be troubled in this depart- 
ry nsul gon. : 
ment oie = coplapaned in the engineering trades in Man- 

- ty ae Liverpool districts during September it is stated to be 

ey, wore than a month ago, and much worse than at the 
~~ ponding period of last year. Machine makers, smiths, and 
al however, reported employment fair, and the textile 
machine industry in Oldham showed signs of improvement, 
/- fast Friday and Tuesday there was a fair attendance on 
‘Change on both days. Accounts of business were variable, and 
while on Friday a better tone was prevalent, on Tuesday there 
were rumours of another cutting in pig iron, which had rather a 
disquieting effect. Middlesbrough iron continued to advance, 
although closing dull, and Scotch iron was obtainable at something 
under list prices. . ee ee 

Ordinary quotations were :—Lancashire foundry, No. 3, 51s.; 
Lincolnshire ditto, No. 3, 46s. 6d. to 47s.; Derbyshire, No. 3, 52s. 
to 52s, 3d.; Middlesbrough open brands, 51s. 10d. to 52s. 10d., 
with named brands 6d. to Is. more. Scotch : Gartsherrie, 
55s, 3d. to 55s. 6d.; Glengarnock, 52s, 6d. to 53s. 6d. ; and Ezlinton, 
52s, to 52s. 6d., delivered Manchester ; Gartsherrie, 53s.; Glen- 
garnock, 50s. 6d. to 5ls.; and Eglinton 50s. to 50s. 6d. delivered 
Morecambe. Cumberland hematite is quoted 61s. to 62s.; Lancashire 
forge, 48s. 9d. Derbyshire forge, 44s. ; Lincolnshire ditto, 45s. 8d. 
nominally. In finished iron there is a steady feeling ; crown bars 
remain at £6 5s.; hoops, £6 17s. 6d. to £7 2s. 6d.; and sheets, 
£7 5s. to £7 103, Steel bars, £6 to £6 2s. 6d.; English billets, 
£4 7s, 6d. to £4 10s.; and foreign about 10s. less. Sheets, £7 5s. 
to £7 7s. 6d.; best C.A., £8; and C.D. and C.A., £6 7s. 6d. 
delivered Marchester. Hoops unchanged at £7 5s. _ Boiler plates 
are maintained at the same level as before. There is a fairly 
steady inyuiry for copper sheets at £73 to £74 per ton. Copper 
tubes 9}d. and brass tubes 7}d.; brass wire 6jd. and rolled brass 
64d. per pound, 

In coal there is not much change to et 

There is slightly more doing in the colliery districts, and about 
five days per week are being worked. It is noteworthy that labour 
disputes continue of a minor character and are easily settled. 
There is more doing in the shipping department, and house coal 
and engine slack are in demand, although round coal for steam and 
manufacturing purposes continues on the easy side. 

Ordinary quotations are :—Best coal for domestic purposes, 13s, 
to ld4s.; seconds, 12s, to 13s.; common, 9s, to 10s.; steam and forge 
coal, best, 8s, 3d. to 8s, 9d.; best engine slack, 7s. 6d. to 8s.; 
medium, 6s. to 6s, 9d.; common, 4s. 3d. to 5s., at the pits. 

An examination for first and second-class certificates of com- 
petency as manager or under-manager of a mine will be held in 
Manchester on December 22nd next. Candidates can obtain all 
particulars from Mr. Thomas Ratcliffe Ellis, 18, King-street, 
Wigan. Candidates must send in their names on or before 
December 17th. 

Barrow.— There is no life in the hematite pig iron trade, and the 
market is depressed on every side. Business with makers is on 
a very small scale, and only bulks out in the aggregate to the 
requirements of a very limited production of metal. Orders for 
mixed Bessemer numbers are few by reason of the fact that steel 
makers have very few requirements, and there is no immediate 
hope of any improvement, either from this or any other source. 
Prices show no change. Mixed Bessemer numbers are at 53s. 6d., 
the price at which they have stood nominally for three or four 
months, net f.o.b. for mixed Bessemer numbers. Warrant iron is 
steady at 52s, 6d. net cash sellers, buyers 6d. less. Stocks of 
warrant iron have been reduced during the week slightly, and now 
stand at 12,972 tons, which is a very small body of iron, but makers’ 
stocks are large and total at about 60,000 tons. There are still 23 
furnaces in blast, being six less than in the corresponding week of 
last year, and although it was expected that some furnaces would 
have to be blown out, it is now thought probable that makers will 
be able to maintain the present make of iron, though small, 
throughout the winter months, 

Iron ore is exceptionally weak in tone, and the demand is slow 
from all sources, The consumption of native ores by local smelters 
represents a small tonnage, and a smaller tonnage than usual is 
being exported by means of shipping. 

The steel trade is very quiet, and there is a smaller business 
doing in plates and merchant steel than for some time past, but 
during the week some fairly good orders for heavy steel rails have 
been booked, and others are in the market, but prices are very low, 
and it is evident that new business can only be done at very low 
rices, 

Shipbuilders are quieter, and a large number of men have been 

paid off lately. New orders are scarce. 
_ Shipping is rather busier, and exports of pig iron show a slight 
increase. Last week’s exports included 9993 tons of pig iron and 
6273 tons of steel, total 16,266 tons, in contrast with 15,774 tons 
in the corresponding week of last year, an increase of 492 tons. 
The aggregate shipments for the year to date amount to 591,491 
tons, in contrast with 728,691 tons in the corresponding period of 
last year, a decrease of 137,200 tons, 

I'he proposal to promote a Bill in Parliament to secure powers to 
construct a new railway from Sunderland vid Darlington to Barrow 
has been revived. 








THE SHEFFIELD DISTRICT. 
(from our own Correspondent.) 

THE cold weather has once more been succeeded by exceptional 
warmth for the season of the year. It is too late, however, for the 
change to greatly affect the improving trade in household fuel ; 
but it will still further delay the advance in quotations which the 
Yorkshire coalowners expected to obtain before October is out. 
The advance is already in operation in West Yorkshire. Barnsley 

softs,” in the better qua ities, are somewhat firmer, the prices 
tuling from 10s. to 10s. da. per ton, the seller having the tendency 
of the market rather in his favour. 

The weights being sent to the metropolitan market and the 
Eastern Counties is not quite equal to what was forwarded at the 
corresponding period of last year. Merchants took care to supply 
themselves heavily from the stocks in hand a month or two ago. 
There is more doing, however, on local account. Best Silkstone, 
i which business is not large, fetches about 12s. 6d. per ton ; 
other qualities ruling at from 8s. per ton. In steam coal the 
railways are receiving about average deliveries, but the Humber 
traffic is well maintained, values being steady at 8s. 3d. to 8s. 6d. 
per ton. Gas coal is in brisker request on contract account. 
Small coal, though more freely sent into Lancashire owing to the 
_Provement in the textile trades, is not so animated as could 
- wished. Several other industries, including the glass bottle 
usiness, in which heavy weights of slacks are used, being very 
unsatisfactory, 

The call for coke keeps very weak. There are stated to be more 
hopeful signs here and there, but so far they are by no means 
general, The purchaser, for the present, has command of the 
market, 10s, to 11s. per ton being about the best price obtainable 
for Superior South Yorkshire coke. 

In the adjoining coalfield of Derbyshire the condition of affairs 
18 reported to be somewhat brighter, with the exception of steam 
Coal, which is not so lively, The land sale pits are doing better, 
more especially those turning out the higher qualities. The gas 
coal business is now good, residuals are selling more freely, and 
more is doing in Derbyshire coke. 








No change for the better can be reported in the iron trade. Pig 
iron is in exceptionally light request, and low as the prices are, 
buyers are not stimulated to do business beyond immediate 
requirements, The finished iron trade is also very dull, both in 
South Yorkshire and Derbyshire. In steel the production of 
Bessemer and Siemens has increased, but there is no appreciable 
improvement in the demand at the various works, General com- 
plaint is heard that little is coming forward in the way of orders 
for heavy goods, not even in railway material, in which a revival 
was expected long before this. The new quarter, indeed, has 
opened very indifferently in the Sheffield and neighbouring 
district. 

The principal trade at present in steel is in high-speed tooi 
steel, for which there is an increasing demand. The purposes to 
which it can be applied are also increasing, and very close atten- 
tion is being paid to its development. In ordinary crucible cast 
steel there is only a moderate business doing. The rolling mills, 
consequently, are anything but fully engaged. 

The moulders employed by William Jessop and Sons, Limited, 
steel manufacturers, Brightside, ceased work last Saturday morn- 
ing. The men handed in their notices on account of the company 
employing a non-union man in the shop, The Society objects to 
what is called a ‘‘ mixed” shop. The case will not be dealt with 
locally. It is being considered by the national organisation of 
both employers and employed. At present only twenty-two men 
are affected, and it is hoped that the dispute will not extend. 

On Monday, the 17th inst., Alderman Gainsford, the chairman of 
the Sheffield Water Committee, closed the valves of the Langsett 
reservoir, thereby keeping within the reservoir the waters that 
enter, thus making an important stage in the supply for Sheffield 
as well as Rotherham and Doncaster. At Langsett there are two 
reservoirs with a capacity of 2050 million gallons, the larger 
reservoir, now in the process of filling, having a capacity of 
1400 million gallons, with a top water level above Ordnance Datum 
of 810ft. The reservoir has been seven years in construction. In 
addition to the Little Don Valley scheme, as it is called, there is 
the Derwent Valley scheme, in which Sheffield, Leicester, Derby, 
Nottingham, and other bodies are concerned. That scheme will 
take many years to complete, and will exhaust all the available 
resources of the watersheds within the Sheffield neighbourhood. 
The works now in progress will, when completed, be sufficient for 
Sheffield for the next half century. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 

Ir may fairly be reported that the iron market is moving in 
favour of the producers, as there is improvement to be noted in 
several branches, and traders generally appear disposed to take a 
more sanguine view of the future; that bringing in buyers more 
freely than for a long time. This more encouraging tone is 
noticeable in more ways than one; it is seen in the fact that the 
shares of several of our leading iron and steel manufacturing con- 
cerns have risen in value, and also in the fact that more tendency 
has been shown to speculate in pig iron. Cleveland warrants have 
been bought more largely than since the spring, and it is reported 
that American operators are among the buyers, some having 
bought direct and others through London firms. London houses, 
who have hitherto been operating in copper, tin, &c., the prices 
of which have advanced, are now turning their attention to pig 
iron, as they have reason to believe that it will follow the other 
metals up in value, and that it will be profitable to speculate in it. 
In such circumstances a considerable quantity has changed hands, 
all Cleveland iron, as the stocks of other pig iron are too small to 
admit of any speculation being carried on in them without much 
risk. The stock of Cleveland warrants is, however, increasing 
rather rapidly ; in fact, over 27,000 tons have been added within 
the last few months, and over 105,000 tons are now held by Connal’s. 
Another circumstance which has helped prices up, and made people 
think that a revival had set in, was the better news from America, 
where something in the nature of a “‘ boom” has sprung up in pig 
iron, That tends to strengthen the position of sellers of pig iron 
in this country, though they can hardly expect to be called upon to 
send any British iron to the other side of the Atlantic. 

Cleveland warrants have this week touched as high a figure as 44s. 
cash sellers, a higher rate than has been reported since May l4th, 
but since Tuesday the price has eased, buyers offering 3d. less than 
on that day. Makers’ iron has not risen to such a high figure as 
warrants ; in fact, No. 3 Cleveland all the week has been at 43s. 6d. 
per ton for early f.o.b. delivery. No. 1 is at 45s. 6d., and No. 4 
foundry at 43s. But the lower qualities are uninfluenced by the 
upward movement that has been in progress in the value of the 
higher qualities ; in fact, they have not risen in the slightest, and 
are now at the minimum rates that have ruled this year. Thus, 
No. 4 forge is at 41s. 6d., mottled at 40s. 6d., and white at 40s. 3d. 
per ton. 

The demand for East Coast hematite pig iron is more active, as 
there is an improvement in the shipbuilding industry. But makers 
cannot get any further advance in their prices, and for more than 
three weeks they have stood at the present figures, which are still 
unremunerative to the producers. The total rise from the recent 
minimum has been no more than sixpence per ton, and that is not 
profit, for they have had to pay more for ore, The rates they have 
to pay for labour and materials are out of proportion with the 
figures they realise for their produce, for the cost is regulated by 
the prices realised for Cleveland pig iron, and these are relatively 
considerably higher than the prices of hematite iron. Makers of 
hematite > Loge are thus unfortunately placed. Not more than 50s. 
per ton will be paid for mixed numbers, and 48s, for No.4. For Rubio 
delivered c.i.f. Tees, the regular price is 14s. 74d. per ton, which 
practically leaves 10s. per ton f.o.b. for the Spanish mineowner. 

The exports of pig iron from the Cleveland district this month 
are not satisfactory, though they have improved to the Continent, 
and they are much below what they should be in October. Some 
of the Cleveland iron that has been sold to German consumers will 
not be taken, for the sellers could not forward it when due, and 
the Germans had to buy elsewhere. The shipments of Cleveland 
iron to Scotland have this month been poor—worse almost than in 
any month for the last ten years. A strike of those engaged in 
unloading the steamers at Grangemouth partly accounts for this, 
in addition to which the Scotch producers of pig iron have more on 
sale than usual, and are taking very low prices to find a market for 
it. The quantity of pig iron shipped from Cleveland this month 
up to 19th was 49,089 tons, as compared with 51,556 tons last 
month, and 73,389 tons in October, 1903, to 19th. The stock of 
Cleveland pig iron in Connal’s public stores has been steadily 
increasing for some time, and that has kept prices from moving up 
more rapidly. The quantity held on 19th was 105,002 tons, an 
increase this month of 10,113 tons, 

For some time negotiations have been in progress between the 
plate and angle manufacturers of Scotland and the North of 
England with a view to establishing a combination to regulate 
prices of these materials. The initiative was taken by the Scotch 
producers, who have suffered severely from the keen competition 
that has been carried on. On Tuesday at Newcastle-on-Tyne a 
conference of the manufacturers of the two districts was held with 
a view of establishing an organisation for the regulation of prices of 
plates and angles in the two districts, but no information was 
forthcoming as to whether any arrangement had been come to. If 
it had, the fact would doubtless have been made known with a 
view of strengthening the market. This muchcan be said, that 
the combination will not include one of the leading firms of steel 
angle manufacturers in the North of England—a firm which always 
refuses to have anything to do with “‘ rings,” and it will be a weak 
spot in the situation when any firm takes its own course with 
regard to prices. 

Steel ship angles have not been strengthened by the negotiations 
this week, for they are down another half-crown, and can now be 
got at £4 17s, 6d., less 24 per cent. f.o.t.; indeed, there have been 


sales at even less money. Steel ship plates are kept at £5 12s. 6d., 
less 24 percent., a figure which has continued unchanged since 
the early part of March last. Considerable sales of steel ship plates 
have been made to German yards, one order being, it is said, for 
15,000 tons for delivery at Hamburg or Flensburg. The South 
Durham Steel and Iron Company, Limited, has its malleable 
works, at Stockton, and also the West Hartlepool Works, in full 
operation, and, in order to keep abreast of their orders, they have 
lately had to re-start a mill at the Moor Ironworks. Palmer's Ship- 
building and Iron Company havestarted at their Jarrow Works a new 
steel melting furnace of a type that has been extensively adopted 
in America, but has as yet been put down at only a few works in 
this country; in fact, the furnace at Jarrow is only the third that 
is in operation in England. 

The improvement in shipbuilding is maintained, but this branch 
of industry cannot be otherwise descri than as depressed—in 
fact more depressed than since 1890. Still, prospects are rather 
more favourable ; there is more inquiry for new tonnage, and the 
very low prices tend to bring forward shipowners. 

Some of the Sunderland traders are endeavouring to promote the 
construction of a new railway to run from that town to Barrow 
via Darlington. A meeting was held at the Town Hall, Sunder- 
land, on Tuesday, in furtherance of the scheme, and a committce 
was appointed to deal with the matter. 

The directors of Richardsons, Westgarth and Co., Limited, 
report, after maintaining the buildings and machinery in thorough 
repair at a cost of £18,221, there is a profit of £74,503 on the year’s 
operations, the year ending August 25th. The dividend on the 
ordinary shares will be 6 per cent. per annum, £15,000 will be set 
aside for depreciation and £16,635 will be carried forward. The 
wages question in the engineering trades has been settled by the 
employers and men both withdrawing their claims, so that rates 
will remain unchanged. 

The coal trade is moderately active as far as regards steam coal, 
and a good many collieries are working short time. Nevertheless, 
the downward tendency in prices has been checked, and best are 
quoted at 9s. por ton f.o.b. Shipments of gas coal are heavy, and 
the pits are practically in full operation ; the price is &s. 3d. per 
ton for best. Coke is still rather weak, and would have fallen in 
price if the improvement in the price of pig iron had not checked 
it. It is easy to get medium coke at 13s. 9d. per ton delivered at 
the en furnaces, and foundry coke is at 15s. 6d. per 
ton f.o.b. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THERE has been a good deal of activity in the pig iron warrant 
market. The business in Cleveland warrants has been larger than 
for a long time past. On ‘Change the general explanation of the 
increased business in warrants is that the outside public have 
begun to take an interest in them as a speculation, after having 
kept clear of the business for a lengthened period. It is felt, 
however, by some that there may be other reasons for the move- 
ment which are not apparent on the surface. It is quite possible— 
indeed, highly probable—that warrants are now being purchased 
in order to cover requirements under contracts to be executed 
some time ahead. Such a view receives support from the fact that 
a large proportion of the business done has been for delivery in 
three months. 

Business has been done in Cleveland warrants from 43s, 84d. to 
43s. 10}d. cash, 44s. fourteen days, 43s. 9d. ten days, and 44s, Id. 
to 44s. 10d. one month, Scotch warrants are quoted 50s. 3d., 
and Cumberland hematite 52s. 44d. per ton, but without business 
reported. 

There has been a good steady demand for hematite iron, and 
Scotch hematite is steady, merchants quoting 54s. 6d. per ton for 
delivery at the West of Scotland steel works. 

The prices of common brands of pig iron are about 6d. higher, in 
sympathy with the warrant market, but special brands of makers’ 
iron show little change. G.M.B., No. 1, is quoted at Glasgow 
51s. 6d.; No. 3, 48s.; Carnbroe, No. 1, 52s.; No. 3, 48s. 6d. ; 
Clyde, No. 1, 55s. 6d.; No. 3, 49s. 6d.; Langloan, No. 1, 63s. 6d.; 
No. 3, 54s.; Gartsherrie, No. 1, 56s.; No. 3, 50s.; Summerlee, 
No. 1, 57s.; No. 3, 50s.; Coltness, No. 1, 63s. 6d.; No. 3, 
53s. 6d.; Glengarnock, at Ardrossan, No. 1, 56s.; No. 3, 50s. ; 
Eglinton, at Ardrossan or Troon, No. 1, 50s. 6d.; No. 3, 48s. 6d.; 
Dalmellington, at Ayr, No. 1, 50s. 6d.; No. 3, 47s. 6d.; Shotts, at 
Leith, No. 1, 58s.; No. 3, 51s.; Carron, at Grangemouth, No. 1, 
57s.; No. 3, 51s. per ton. 

Since last report one furnace has been transferred from ordinary 
to hematite iron, and there arenow 45 making hematite, 35ordinary, 
and 6 basic iron, the total of 86 furnaces thus blowing in Scotland 
comparing with 85 at this time last year. There has beena slight 
reduction of 30 tons in the stocks of pig iron in the Glasgow warrant 
stores—a somewhat remarkable circumstance in view of the fact 
that Cleveland stocks have shown a material increase. The large 
proportion of hematite made, and the correspondingly small output 
of ordinary iron, is, no doubt, partly the explanation of the fact 
that no iron is going into the public stores. Makers have so far 
been able to keep the control of the business in their hands, but 
they would, no doubt, be glad to sell iron again for the store, if 
they found no other ready market. 

The shipments of pig iron from Scottish ports in the past week 
amounted to 5755 tons, compared with 5111 in the corresponding 
week of last year. There were despatched to the United States 
225 tons ; Canada, 450; India, 50; Australia, 1594; France, 80; 
Italy, 842; Germany, 175; Holland, 150; Belgium, 20; China 
and Japan, 100; other countries, 75; the coastwise shipments 
being 1994, compared with 2354 tons in the corresponding week 
of last year. 

The arrivals of Middlesbrough pigs at Grangemouth amounted 

to 5045 tons, compared with 14,548 in the corresponding week of 
last year, showing a decrease of 9503 tons. There is now a total 
decrease in these imports since the beginning of the year of 78,351 
tons. 
In the finished ironand steel trades there is not much alteration. 
Business is proceeding quietly in both departments, the steel 
trade being the more active. What troubles makers at present is 
not so much the smallness of the output as the insufficiency of 
prices and the keenness of competition. The efforts that have been 
made to bring about an understanding among the steel makers of 
the North of England and Scotland have so far been a signal failure, 
whatever may be the outcome of the conference held this week. 
A large amount of business which ought to have been secured for 
the Scotch makers has been going to England, and it is difficult to 
see how this can be prevented. So far as shipbuilding steel is 
concerned, the quality of the Scotch product has been superior, 
but the only requirement is, of course, that Lloyd’s test shall be 
complied with, and the cheapest steel that meets this requirement 
has naturally the best chance of going into consumption. At the 
same time, one would think that the question of freight or railway 
carriage ought to be a point in favour of the Scotch makers so far 
as supplies to the Clyde shipbuilders are concerned. 

An order has been placed with Messrs. William Hamilton and 
Co., Port Glasgow, for a steamer of 4500 tons for continental owners, 
and the order for the machinery has been secured by Messrs, 
David Rowan and Co., Glasgow. 

There is a good business doing in the coal trade. The ship- 
ments in the past week show an increase over those of the preceding 
week of 21,000 tons, and they are 24,000 tons better than in the 
corresponding week of last year. The improvement has been 
general on the Forth and Clyde, but in some of the Fifeshire ports 
the shipments have been less satisfactory. The prices are well 
maintained. Steam coal is quoted f.o.b. 7s. 6d. to 8s. 6d., and 
superior qualities 8s. 9d.; ell, 8s. 3d. to 9s.; and splint, 8s. 9d. to 
9s. per ton. There has been an improving demand for splint coal, 
and the better qualities of house coal sell very readily at full 





prices. ‘ 
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WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


THE state of things in the steam coal trade of Cardiff was sig- 
nificantly shown at the close of last week, and the beginning of 
this, by the great quantity of coal seen at railway sidings, and at 
docks. At one time it was estimated that it totalled a quarter of 
a million tons. Shortage of tonnage had something to do with 
this. On Saturday clearances were far below the average, and on 
Monday totalled eight, one in ballast, and the cargoes only 
amounted to20,000tons. Tuesday, seventeen cargoes wentaway, wit 
ahout 37,000 tons ; only ten of large size. Prices continue in the 
133. groove, but good Admiralty coals have been sold for as low as 
12s. 6d. Strenuous efforts are being made to maintain quotations, 
and I hearof one Russian order which was rejected, though there was 
only 3d. between buyer and seller. This indicates that there is an 
expectation of improvement in business, and an indisposition to 
give way to “‘ bearing ” the market. 

In degree the same slackness occurred at all ports. Swansea 
total coal shipment last week was confined to 45,000 tons, France, 
Germany, and Italy taking the bulk of foreign. Newport coal 
trade has also been sluggish. 

As opening out a more promising outlook, I must note that six 
steamers have been loading coal for Russia at Barry to the orders 
of 60,000 tons, and the Egyptian State Railway is under com- 
petition. 

Midweek the opinion on Change, Cardiff, was that lower prices 
were unlikely, and that efforts would certainly be made by restric- 
tion of output to prevent any further decline. The latest quota- 
tions are as follows :—Best large, 13s. 3d. to 13s. 9d. On this head 
it may be added that large sales have been effected at mid prices, 
namely, 13s.6d. Best seconds, 12s. 6d. to 13s.; ordinary seconds, 
lls. 9d. to 12s. 3d.; drys, 11s. 9d. to 12s, 6d.; best smalls, 7s. to 
7s. 6d.; best ordinary smalls, 63. to 6s. 6d.; other kinds, from 
5s. 6d. Monmouthshire coals continue to droop, and this week 
best was obtainable at 3d. less than last week. Last quotations : 
Best large, lls. 9d. to 12s.; best ordinaries, 11s. 3d. to lls. 6d.; 
seconds, 10s. 9d. to lls. House coal, though in demand, has 
not shown much change. Best is offered at 16s. to 17s.; best 
ordinaries, 13s, 6d. to 14s. 6d. ; seconds and other kinds, from 
10s. 6d. to 13s. Local sales, with deliveries, are round about 
19s. to 19s. 6d.; No. 3 Rhondda commands 13s. to 13s. 9d. ; 
brush, lls. 6d. to lls. 9d.; small, 9s. to 9s. 6d.; No. 2 Rhondda, 
9s. 9d. to 10s.; through, 8s. 3d. to 8s. 6d.; small, 6s. to 63. 3d. 

No. 1 Rhondda coal—a fine coal—is practically worked out, 
and only a few “‘patches” remain. Pitwood, 17s. 6d. to 18s., 
firm. Patent fuel is at 12s. 6d. to 13s.; coke, 15s. to 20s. 

On ’Change, Swansea, this week, a better tone prevailed in 
coal, though in steam and bituminous last week’s prices con- 
tinued, steam being offered from 12s. 6d., and No. 3 Rhondda 
from 13s. 3d. Anthracite, best cobbles, and nuts were in better 
demand. Latest prices: Best malting, from 20s.; seconds, from 
17s. ; big vein, 12s. to 12s. 6d.; red vein, 10s. to 10s. 6d.; 
cobbles, 17s. 6d. to 18s.; nuts, 18s. 6d. to 19s.; rubbly culm, 
5s. 9d. ; duff, 4s.; patent fuel, 12s. to 12s. 3d. 

The fly-wheel at Hafod Colliery broke down last week and placed 
the colliery out of work fora short time. The driver of the fan 
engine sustained injuries, but, fortunately, this was the only 
mishap. 

The tin-plate trade continues in a prosperous state. At the end 
of September 382 mills were at work, an increase of 37 over the 

revious September, and three more than in August last. At 
<idwelly, the Gwendraeth Works are going, and three more mills 
are working. The total make of tin-plate in the Swansea district 
last week was 82,288 boxes. Tonnage being scant, the shipment 
was limited to 57,516 boxes, increasing the stock to 153,717 boxes. 
Monmouthshire works are also busily employed. This week one 
of the large liners to China and Japan is expected to take out 
over 2500 tons—a record cargo for Newport in tin-plates. 

There is little of note to record in the iron and steel trades. 
Rails continue in evidence at Dowlais works, and a fair quantity of 
tin bars was sent away from Cyfarthfa last week, principally over 
the Great Western Railway system, to which also steel rails were 
sent ~i@ Newport. Steel scrap from Chatham and London, pig 
iron from Mostyn, North Wales, Harrington and Ulverston, and 
billets from Liverpool have been special features. 

On ’Change, Swansea, pig iron was reported unchanged. This 
also applies to finished iron and steel, and makers were stated to 
be fairly well booked for forward business. Latest quotations given 
were as follows :—Glasgow pig iron warrants, 50s.; Middlesbrough, 
No. 3, 43s. 104d.; hematite, 52s. 3d.; Welsh merchant bars, £6 to 
£6 5s.; sheet iron, £7 15s. to £7 17s. 6d.; steel sheets, from 
£7 10s.; steel rails, heavy, £4 5s. to £4 10s.; light, £5 5s. to 
£5 10s.; Bessemer steel bars, £4 2s. 6d.; Siemens, best, £4 5s. 
Tin-plates, Bessemer steel cokes, 12s. to 12s. 3d.; Siemens, coke 
finish, 12s, 3d. to 12s. 6d.; ‘Ternes, per double box, 28 x 20 C., 
21s. 6d. to 24s. 6d. ; best charcoal, 13s. to 13s. 6d.; big sheets, 
for galvanising, 6ft. x 3 by 30g., per ton, £8 10s. to £8 12s. 6d. ; 
finished black plates, £8 10s. to £8 15s.; block tin, £132 2s. 6d.; 
spelter, £23; lead, £12 10s.; copper, Chili bars, £60 3s. 9d.; 
iron ores, Rubio, 13s. 6d. Loading for Russia and Far East— 
tin-plate—is going on this week. 

It is reported in the Swansea district that a number of tin-plate 
workers who had left for America are returning on account of bad 
trade. This is another sidelight on the inferior wearing capacity 
of American tin-plates, as compared with British make. 

Great tracts of peat in the neighbourhood of Tregaran, Car- 
diganshire, are, it is stated, to be worked by a London syndicate, 
which has acquired a patent for turning out a valuable fuel. In 
connection with the work it is probable some disused branches of 
a local railway will be utilised. 

The hopeful character of Llanelly trade is given by the Sep- 
tember returns, which show that 73 vessels paid dues. The 
imports included 2850 tons pig iron. The exports amounted to 
18,073 tons, an increase of 4125 tons over those of the previous 
month. The coal exported totalled 17,363 tons, and 6210 tons of 
tin-plate. In the coal track from Brecon to Neath—where a class 
of coal is worked in favour with London consumers—75 men of the 
Cawdor Colliery were last week fined for breach of contract, the 
day men £2 10s, each for six days, and the night men £2. 

Several minor stoppages and labour troubles in other quarters 
are reported. The Hirwain men continue to work steadily. 

The official report of accidents in mines for 1903 is now issued, 
and from it I learn that the colliers in Glamorganshire number 
nearly 100,000 ; in Monmouthshire, 33,721. Anthracite develop- 
ments account for only 389 in Pembrokeshire, but 5727 in 
Carmarthenshire. In Glamorgan 401 mines are at work ; in Mon- 
mouthshire, 123; in Pembrokeshire, 9; in Carmarthen, 61. In 
Wales and Monmouthshire, during 1903, 32 persons were injured 
by gas, and 578 from falls, an increase of 11. Shaft accidents also 
figured to an important extent. 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, October 11th. 

A MARKED increase in buying in iron and steel has been the 
feature of the past week ; as a result prices for early delivery of 
pig iron of first-class brands have advanced 24 to 50 cents per 
week, the effect of which within forty-eight hours has been to re- 
press business which might otherwise have been secured, Con- 
sumers of iron wil] not tolerate any advance in prices—at least, 
so they say—while there is so much idle capacity seeking 
employment. 

One feature noticed during the past few days is the refusal of 
makers of pig iron to accept business for delivery after January 
1st at the lowest prices now prevailing. Business has been offered 





by users of iron for material to be delivered as late as March and 
April, but this sort of business will not be looked at excepting at 
an advance which buyers will not pay. Most of the recent buying 
has been to cover the next sixty days. Large buying is reported 
also in bar iron and sheets, and these branches of the trade are 
better than they have been for perhaps two months, In Chicago 
there is projected work enough to immediately call for the placing 
of orders for fully 12,000 tons of structural material. In this city 
work is talked of and projected which will create a demand for 
treble that quantity of material should the schemes go through, 
and those who have them in hand are confident that they wil. 
In this market inquiries are arriving for iron and steel material 
for delivery to engineering plants, the larger foundries, some of the 
car works, four or five of the shipyards, and from the bridge 
builders who have recently secured orders from railroads to 
supplant wooden bridges with steel bridges. 

Advices very recent from the North-west satisfies the steel 
makers that more lines of railway will be constructed in the North- 
west during the coming year than during several years past; It is 
said that not less than a dozen lines of railroad will be built in the 
State of Washington and the State of Idaho, The stimulus to 
this remarkable development is the irrigation of so much arid 
land, the cultivation of which is calling for railway facilities. 
Some of the trans-continental railroad companies are also 
interested in the development of this new territory now coming 
into use. The railroads will be built along the valleys, and will 
provtnte timber and mineral territory where prospectors have 

n finding valuable deposits of minerals, 

In connection with the steam road enterprise, it is to be 
noticed that quite a number of electric lines have already secured 
capital for construction, and work will be begun early next spring. 

he Government estimates that the production of copper 
last year was 311,627 tons. The total export for the first nine 
months of the current year, exclusive of Pacific ports, was 
178,904 tons ; domestic consumption, 144,000 tons ; total domestic 
and foreign consumption, 322,904 tons. The consumption for the 
coming three months will be about 50,000 tons. These tigures do 
not show any prospective scarcity of copper. All markets have 
been active, and prices have been advanced both in Europe and 
America, During the past week 20,000 tons have been contracted 
for on domestic and export account for Noyember and December 
shipment, Electrolytic copper was sold for European delivery at 
13°20; exports of copper during the past week, 6070; imports, 
142 tons, and 13,893 tons ore. 








THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


STEAM coal market slightly improved, and prices unaltered. 
House coal is rather quiet, a scarcity of tonnage, owing to the 
rough weather, The quantity of coal shipped for the week ending 
15th was 82,820 tons ; foreign, 62,603 tons ; and coastwise, 20,217 
tons. Imports for week ending 18th:—Iron, 9265 tons ; bars, 
2322 tons ; scrap, 435 tons; pig iron, 899 tons ; phosphates, 1050 
tons ; deals, &c., 512 loads ; pitwood, 8898 loads. 

Coal :—Best steam, lls. 9d. to 12s.; seconds, 10s. 6d. to 
lls. 6d.; house coal, best, 15s.; dock screenings, 6s.; colliery small, 
5s. 6d. to 5s. 9d.; smiths’ coal, 9s. Pig iron.—Scotch warrants, 
50s. 6d.; Middlesbrough No. 3, 43s. 8d. to 43s. 104d. one month ; 
Middlesbrough hematite, 52s. 6d. Iron ore: Rubio, 13s,.6d.; Tafna, 
14s, 6d. Steel: Rails, heavy sections, £4 5s. to £4 10s. ; light do., 
£5 5s. to £5 10s. f.0.b.; Bessemer steel tin-plate bars, £4 2s. 6d.; 
Siemens steel tin-plate bars, £4 5s.—all delivered in the district, 
cash. Tin-plates: Bessemer steel, coke, 12s. to 12s. 3d.; Siemens, 
coke finish, 12s. to 12s. 6d. Pitwood, 18s. 3d. ex ship. London 
exchange telegrams : Copper, £60 5s. to £60 7s. 6d.; ‘Straits tin, 
£131 17s. 6d. to £132 2s, Freights: steady. 








THE FaRApDAy Society.—An ordinary meeting will be held on 
Tuesday, October 25th, 1904, at 8 p.m., in the library of the Institu- 
tion of Electrical Engineers, 92, Victoria-street, S.W, The follow- 
ing papers will be read :—‘‘ Note*on a Suggested New Source of 
Aluminium,” by Buena Pool, B.Sc. ‘‘The Measurement of the 
Potential of the Electrodes in Stationary Liquids: The Deter- 
mination of Changes of Concentration at the Cathode during 
Electrolysis,” illustrated, by Henry J. S. Sand, Ph D., M.Sc. 
‘* Electrolytic Oxidations of Hydrocarbons of the Benzene Series. 
Part I.: Hydrocarbons containing the Methyl Group,” by H. D. 
Law and F. Mollwo Perkin. 


New Hospirats At LEEDS.—Supplementing the short notice of 
the two new hospitals at Leeds which appeared in our last issue, we 
are now able to give the following additional particulars :—For the 
engineering works, there was plant, consisting of three high- 
pressure Lancashire boilers, 28ft. by 7ft. 6in., fitted complete 
with Messrs. Hopkinson’s mountings, valves, &c., and three low- 
pressure boilers, 30ft. by 7ft., fitted with Messrs. Hopkinson’s 
mountings, valves, &c., the contractors being Messrs. Clayton, Son, 
and Co,, Limited, Leeds. There isa Green’s economiser, consisting 
of 144 pipes, six pipes wide, built in two groups, The whole of the 
condensed steam from the steam mains, electric and laundry 
engines, calorifiers, kitchens, laundry, &c., is taken to a cast 
iron hot well, fitted at the suction end with three filtering grids, 
so that no water can pass except through the towelling. The well 
provides hot boiler feed during the day load. The contractors for 
this part of the work were Messrs. Dargue, Griffiths and Co., who 
were also answerable for the heating and hot-water supply. The 
electric lighting plant, supplied by the Electric Construction Com- 
pany, of Wolverhampton, consists of three 50-kilowatt Belliss- 
Morcom E.C.C. sets, one 13-kilowatt Belliss-Morcom E.C.C. set, 
switchboards, instruments, &c. For the heating and hot-water 
supply there are three multitubular calorifiers, 10ft. by 3ft. 6in., 
and three 6 by 8 by 10 horizontal pumps. The water is heated 
by exhaust steam, and is carried in a continuous circulation from a 
central station adjoining the engine-house, through the ring mains, 
services, and circulations, returning to the calorifiers. The calori- 
fiers are also supplied with live steam, reduced to 5 lb. per square 
inch, which can be used when the exhaust steam is not available. 
The live steam connection is also fitted with an automatic expansion 
valve. There are about 12 miles of heating piping, and upwards 
of 200 radiators. Hot water is also supplied for baths, lavatory 
basins, &c. The feeders and distributors, amounting to upwards 
of 34 miles of concentric lead-sheathed armoured British Insulated 
Wire Company’s cables, have been run, partly in stone troughing, 
filled in solid with pitch, and partly on multi-step cast iron 
brackets,.in the subways. The wiring is carried out on the double 
pole distributing fuse-board system for 2800 lights on 2400 
switches. The telephone exchange is arranged for 100 lines. The 
fire alarm installation consists of about thirty bells, which are fixed 
in the various buildings occupied by the staff. The bells are rung 
simultaneously by means of switches in the gate porter’s lodge. 
The whole of this work has been carried out by Messrs. J. H. 
Taylor and Co., Huddersfield. In the laundry two complete 
plants have been installed, one steam and one electrically driven. 
The steam engine, of 16 horse-power, was supplied by John 
Fowler and Co, (Leeds), Limited, and the motor, 12 horse-power, 
by Messrs. Dargue, Griffiths and Co., Limited. The laundry 
machinery has been supplied and erected partly by Messrs, Brad- 
fords and partly by Messrs. W. Summerscales and Sons, Limited. 
An electric goods lift has been supplied and erected by the Leeds 
Hydraulic and Engineering Company, Limited. The whole of the 
sanitary engineering and plumbing has been carried out under the 
contractor by Messrs. H. Braithwaite and Co., Leeds. Finally, it 
is interesting to note that there are eight miles of drains, 464 
miles of electric light and telephone wires, and 80,000ft. of electric 
light wood casings, &c, &c. 





™ ———= 
TRADE AND BUSINESS ANNOUNCEMENTsg, 


Mr. A. 8S. E. ACKERMAN informs us that he has 
larger offices at 25, Victoria-street, Westminster, 

Mr. W. J. TATeM, of Messrs. W. J. Tatem and Co,, shipow 
Mount Stuart-square, Cardiff, has joined the committee of m a, 
ment of the British Corporation for the Survey and Registr 2 
Shipping. ie 

Mr. ALFRED SLATER has resigned the office of genera! m,; 
of the Gloucester Railway Carriage and Wagon i Limite . 
Gloucester, because of ill health. The directors haye appointed 
Mr. John W. Howard, who has been assistant manager for m, 
years, to succeed him. id 

THE Stahlwerks-Verband Aktiengesellschaft, of Dusseldorf 
inform us that they have appointed, as their sole agents for (he 
United Kingdom of Great Britain and Ireland, the Germs” 
Steel Works Union Agency, Limited, and have opened offices 7 
13-14, Abchurch-lane, London, E.C. ‘ 

ACCORDING to a statoment by Mr. Mark Robinson at the recent 
general meeting of Messrs. Willans, and Robinson, Limited, that 
firm proposes to take up the manufacture on a large scale of the 
Diesel engine. This is under a manufacturing arrangement with 
the Diesel Engine Company, Limited, of London, with whom the 
selling rights remain, and who will deal with all inquiries, 

Tue Audley Engineering Company, Newport, Salop, inform ys 
that they have purchased from the liquidator of Wheateroft, 
Limited, and the Haskew Walton Company, Limited, the whole of 
the assets of those twocompanies, including patents for tube-making 
and other machinery, The works will be at once re-started under 
the general management of Mr. H. A. Saunders—late of Balawins, 
Limited. The services of Mr. Anton Raber as consulting engineer, 
and of Mr. H. Wheatcroft as works manager, } ave been retained, 

MEssks. JOHN AND EpwarD Woop, Victoria Foundry, Bolton 
have effected an arrangement with Messrs. Easton and Anderson, 
of London, who are successors to the general engineering and 
superheater business of Easton and Co., Erith, whereby they have 
acquired the sole right of manufacture for the United Kingdom 
and the British Colonies, including South Africa and India, of the 
Schmidt independent superheater, Schmidt flue-fired superheater, 
the Easton down-take superheater, the Easton independent super. 
heater, which, together with thei: own Wood straight tube super- 
heater, cover a large field in superheated steam engineering, This 
combination of superheater specialists, such as Messrs. Easton and 
Anderson undoubtedly are, with a firm of Corliss engine builders, 
having a large experience of Corliss engines under suporheated 
steam, should result in still greater fuel economy, 


moved into 








NAVAL ENGINEER APPOINTMENTS, 


THE following appointments have been made at the Ad- 
miralty :— 

Engineer Commanders.—-3. P. Webster, to the Fire Queen, for 
the Eclipse, on paying off; A. E. C. Deacon, to the Halcyon, for 
the Fisgard, reappointed, on a. 

Engineer Lieutenants.—L. J. Stephens, to the Scylla; J. H. H, 
Ireland, to the Fire Queen, for supervision of instruction of ongine- 
room ratings in the Seagull. 


Engineer Sub-lieutenant.—H. B. Sears, to the Scylla. 








THE GEOLOGISTS’ ASSOCIATION.—The next meet'ny of this Asso- 
ciation, which is to be held on Friday, November 4th, 1904, will 
be devoted to a conversazione, which will be held in the library of 
University College, Gower-street, W.C. The conversazione will 
open at 8 p.m. Morning dress. 

THE TRAMWAYS AND LiGHT RaILWays AssOcIATION.—The 
following meetings and papers have up to the present been 
arranged for, viz. :—‘‘ Automatic Regeneration Control for Electric 
Traction,” by Mr. John I. Hall, Society of Arts, 8 p.m., Thursday, 
October 20th, 1904 ; ‘‘ Notes on Permanent Way,” by Mr. A. N. 
Connett, Society of Arts, 8 p.m., Thursday, November 3rd, 1904; 
visit to the London Council power stations and car sheds, Friday, 
November 11th, 1904; ‘* Running Powers,” by Mr. Stephen Sellon, 
Society of Arts, December, 1904. 


THe NortuH-East Coast INstitvTE oF ENGINEERS AND SHIP- 
BUILDERS.—The twenty-first annual meeting of the North-East 
Coast Institution of Engineers and Shipbuilders wil] be held this 
evening—the 2lst inst.—in the Lecture Theatre of the Literary 
and Philosophical Society, Westgate-road, Newcastle-upon-Tyne, 
when the President will deliver his inaugural address. The second 

eneral meeting of the session will be held in Newcastle-upon- 
Ton on Friday, November 18th. The first general meeting of 
the session of the graduates’ section will be held in the Institution 
Lecture Hall, 4, St. Nicholas’-buildings West, Newcastle-upon- 
Tyne, on Saturday, October 22nd, at 7 p.m. 

‘“‘ REVUE FRANCO-ANGLAISE.”—We have been favoured witha 
copy of No, 49 of the Revue Franco-Anglaise, which is the organ of 
‘“‘[7Entente Cordiale”—an association formed to promote and 
perpetuate friendly social relations between France and Great 
Britain. The number which we have received contains articles 
written, some of them in French and some in English. One of 
these is entitled ‘‘ Sous Ja Manche,” and treats of a method of 
submarine travel by means of a self-propelling cigar-shaped boat. 
This, the invention of a German engineer, Herr Karl Leps, it is pro- 
posed should travel under water between Dover and Calais, and 
pick up electric current for its propeller-driving machinery from 
two cables connecting the two places. We are not told exactly 
how this is to be done, but itis pointed out that a means of com- 
munication such as this between the two countries would tend to 
cement still more closely /’entente cordiale which the Association 1s 
endeavouring, with no inconsiderable success, to foster. 


Conrracts.—At their Springfield Works, Darlington, Messrs. 
R. Stephenson and Co, have received an order for ten goods loco- 
motives and tenders for the Bengal-Nagpur Railway, a similar 
order having been booked by them some time ago. They have 
also received an order for a very powerful experimental freight 
engine for the Argentine Great Western Railway Company. The 
engine is for the 5ft. 6in. gauge, and will be of the decapod type. 
The locomotive and tender in full working order will weigh about 
120 tons.—Messrs. Alley and MacLellan have just received an 
order to supply two of their ‘‘Sentinel” patent compound inter- 
cooling air compressors for Messrs. William Beardmore and 0.8, 
Limited, new shipyard at Dalmuir. These machines are of size 
No. 8 double, having a total capacity of 5500 cubic feet per epee 
at standard speed. Thecompressors will each supply air at 30 Ib. an 
1001b. per square inch, the return for the 100 1b. service being led : 
the 301b. reservoirs, and theairsupply will beautomaticall yeontrolle 
by governors at both these pressures.— Messrs. Hudswell, Clarke ane 
Co., Limited, of Leeds, inform us that they have just received an 
order from the Barry Railway Company for six large main _ 
locomotives.—Messrs. Ernest Scott and Mountain, Limited, vlher 
Close Works, Newcastle-on-Tyne, have recently secured contracts 
to supply an electric fan and an endless rope haulage gear, a sae 
shaft pump of the three-throw type, and several other pumps fo 
the Dunston, Swalwell, and Garesfield Collieries, Limited, a 
Messrs. James Ross and (o., of the Philipstown Oil W ; 8, 
Linlithgow. The same firm have also secured a contract - 
three sets of their enclosed high-speed three-crank re agg 
engines, and also a complete equipment of the aonagge ek Ae 
bank.—We are informed that Messrs. T. Sugden, Lim: a4 
180, Fleet-street, London, have secured an order to instal eww . 
of their superheaters in connection with the Lancashire boviers 
for the city of Birmingham Electricity Works. 
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NOTES FROM GERMANY. 
(From our own Correspondent.) 


iron industry over here the business 
done upon the week was of a moderate descrip- 
tion, and a feeling of uncertainty could be noticed 
here and there. Both raw and manufactured iron 
has been in quiet demand in Silesia, but the 
majority of the works, having secured orders pre- 
viously ‘that will keep them engaged for four to 
five weeks, a fairly regular activity continues in 
most departments. Heavy plates have been 
showing a little more life than previously, and the 
sheet mills have plenty of work still, but dealers 
af late have been very backward with regard to 
the placing of orders, and so, when the old con- 
tracts have been executed, an abatement in 
activity will take place most likely at the sheet 
mills, because the tone generally appears to be 
inclined to show weakness, Girders are, com- 
paratively speaking, in good request, the business 
on foreign account being more healthy than the 
jnland trade. At the rail works a brisk activity 
is reported to be going on, _and the order books 
are well filled ; also the boilermaking establish- 
ments and locomotive shops are in fair occupa- 


The newsteel worksat the Kinigshutte, in Upper 
Silesia, which is to begin operations in spring, 
will have the largest furnaces in Silesia ; at first 
only two will be set to work, each turning out 
fifty tons. When the new steel works has com- 
menced activity, the Konigs and Laura-Hiitte 
will produce their total requirements in raw 
steel. 

the position of the iron market in Rheinland- 
Westphalia remains unfavourable ; there is next 
to no enterprising spirit in the various depart- 
ments, and an irregular business has been done 
lately. Crude iron continues languid, and rather 
weak in price. Malleable iron has shown but 
little life too, and the demand for semi-finished 
steel is less active than before ; the larger works 
already begin to complain gf an abatement in 
activity. ’ 

From the bar trade varying accounts are given, 
for while at the larger mills the existing orders 
secure full employment for some weeks ahead, the 
smaller rolling mills are rather hard up for fresh 
work, There has still been a good business done in 
hoops, foreign demand being tolerably active 
Also in wire nails a rising inquiry is reported, and 
girders have been moderately well inquired for. 
Both heavy plates and sheets sell fairly well, 
though last week’s trade has been lower than that 
of the week before. 

The former agreement having come to an end, 
the Siegerland Steel Works, refusing to join the 
Steel Convention because of the insufficient shares 
offered them, now sell semi-finished steel indepen- 
dent of the Convention. 

The question has been ventilated recently 
whether tLe present precarious condition of the 
Siegerland iron industry would not justify extra 
reduced tariffs for fuel. 

At the Rheinische Stahlwerke in Meiderich a 
large finished ironworks is being built, after the 
American system. 

A good business is done in house coal, both in 
Silesia and in Rheinland-Westphalia. According 
toa report from Essen, deliveries of the Rhenish- 
Westphalian Coke Convention were 654,000 t. coke 
for September, thereby exceeding the August 
deliveries by 10,000 t. The rise in deliveries falls 
to small coke, while consumption in blast furnace 
and foundry coke has decreased rather than other- 
wise. Shipments in coal from Rheinland-West- 
phalia to Holland have been limited, England 
being a very keen competitor, To Belgium rather 
more coal was sent than previously. The trade 
in briquettes shows the usual autumn brisk- 
ness, 

For manufactured iron a fair inquiry comes in on 
the Austro-Hungarian market, while pig iron 
remains rather quiet. Girders, as well as bars 
and sectional iron, sell pretty freely, whereas the 
plate trade is languid, and the condition of prices 
less firm than manufacturers could wish. 

Engine fuel is in tolerably good request in 

Austria-Hungary, and house coal shows increasing 
animation, In the Pilsen district prices for coal 
have been slightly raised. Cuke is more lively 
now than it has been for a long time ; output is 
hardly sufficient to cover the demand, and stocks 
have been considerably reduced in a good many 
cases, 
_ The reports that come in from the French iron 
industry state the activity at the ironworks, 
cues in the Ardennes, to be lively and satis- 
actory. 

Demand for coal is very limited in France, but 
prices, nevertheless, have been showing pretty 
much firmness ; only in the Centre there has been 
dulness, and a consequent weakening tendency 
in quotations complained of. 

Little of interest or importance can be told of 

the Belgian iron industry, the trade in raw and 
in finished iron being comparatively limited. 
The construction shops report themselves well 
occupied, but in both the raw and the manu- 
factured iron department prices are only with 
difficulty maintained, and very few forward 
orders have been secured upon the week. 
, For house coal a steady demand comes forward 
in Belgium ; engine fuel meets with irregular 
and rather poor request, and prices are some- 
What fluctuating. 


In the 








CATALOGUES, 


Dean Broruers, Steam Pump Works, Indi- 
anapolis, Ind., U.S.A.—This pamphlet deals 
very fully with condensing machinery, and 
contains illustrations of the several types of 
air and vacuum pumps and condensers for which 
this firm is well Cnene. 

Tue Linouire Company, 47, Victoria-street, 
Westminster. A report on the life and candle- 
power of Linolite lamps, by MP J. 8S. Dow.—Seven 
out of the eight lamps tested were intact after 
1200 hours, and the mean fall in candle-power in 
1009 hours’ run was only about 14-5per cent. It 
is also interesting to note that throughout the ran 
tbe watte used per hour remained practically con- 
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21,409. InpicaTixe the Presence of Evecrriciry, G. 
C. Shankster, Hull. 
21,410. Sorew-cuTrine LatuEs, H. Jones, Liamsamilet, 


Glam. 

21,411. Apparatus for InsERTING Naus, C. P. and E. 
Holmes, Massachusetts, United States. 

21,412. Matuop of Roiiina Tugs, W. 8. Smith, 
Erdington, Warwickshire. 

21,413. SypHon Bort.es, J. Fitzpatrick, Kingston-on- 
Thames. 

21,414. Rorary Enoines, W. A. E. Ilenrici, Massachu- 
setts, United States. 

21,415. Construction of Errecrric Tramways, 8. G. 
Bennett, Wolverhampton. 

21,416. Foo Horss for Stgam TRaAWLERs, F. Weollors, 
Stockton-on-Tees. 

21,417. Brackets for SELF-ALIGNING Brarixas, W. N 
Gill, Glasgow. 

21,418. Skirt Houipers, R. G. and T. C. Williams, Pen- 
maenmawr, Carnavon. 

21,419. LeTrER Post-CARD ADVERTISEMENTS, S. Hiller, 
Newcastle-on-Tyne. 

21,420. Rupper Heers for Boots, A. Jones, Birming- 
ham, 

21,421. Cueckixc SsutTries in Looms, The British 
Northrop Loom Company, Limited.—(7ke Northrop 
Loom Company, United States.) 

21,422. E._ecrricat Switcnss, H. Nunns, Halifax. 

21,423. Ei ecrric Lamp Buss, J. C. Parker and F. C. 
Rylands, Glasgow. 

21 424. Carrs of Looms for Wravine, M. E. Hodgson 
and G. Hodgson, Limited, Halifax. 

21,425. Va.ves for Srgam Enoings, E. Fewster, Man- 
chester. 

21,426. Cure Fittines for Boots and Suogs, W. H. 
Bayley, Manchester. 

21,427. Looms, B. Walker and A. Spink, Bradford. 

21,428. Appi tance for SecuriNnG Ropss, J.and H Heap, 
J. Bailey, T. Brierley, R. Billington, A. Richardson, 
J. Haydock, and T. 8. Jones, Manchester. 

21,429. Gas C.mpressorns, W. H. Webb, W. G. Brettell, 
and A, J. Adamson, Liverpool. 

21,480. Swivets for Razor Strops, T. A. Smith, Bir- 
minghain. 

21,481. Lockine Screw Nots, J. W. and W. R. Wag- 
staffe, Birmingham. 

21,432. Venicies, L. Sterne, Glasgow. 

21,433. Trucks for Movinc CaRpoys,G. Durrant, Man- 
chester. 

21,434. Revo_vine Her. Paps, W. H. Gilbert and R. 
Elly, jun., Manchester. 

21,435. Prorectine Live Etxctric Rams, O. 8. Gill, 
Liverpool. 

21,486. Macuine for Compressinc Gass, W. H. North- 
cott, London. 

21,487. ATTacHING WoopwuRK to Masonry, A. V. 
Clerey and H. Reed, Sunderland. 

21,438. UnspursTaBLe Pyevumaric Tires, J. and A. Ben- 
son, Paignton, Devon. 

21,439. PHotroorapHic Cameras, A. Milne, Glasgow. 

21,440. Se_r-actinc MuLtiPLe Bow-net, K. Riidiger, 
Cologne, Germany. 

21,441. MmecuanicaL Motive Power Generator, J. 
McDowall, Glasgow. 

21,442. INvERTFD INCANDESeENT Gas Lamps, A. 
Heimann and Ges. Fiir Hiingendes Gasglithlicht 
m. b, H., Berlin, Germany. 

21,448. Matca-Boxgs, G. Royle, London. 

21,444. INTERNAL ComBusTION Enoings, J. Archbutt, 
London. 

21,445. Pwrumatic Tires, W. G. Ward, G. Edson, and 
G. W. Bell, London. 

21,446. SgL¥-pRIVEN WeicHT Motor, E. J. Coombe, 
London. 

21,447. Evecrric Rartways, W. P. Nesbitt, Loncon. 

21,448. Fitters, T. Newton, London. 

21,449. GearLess Rorary Expiosion Motor, R. 
Volker, London. 

21,450. GLass-BENDING Mou tps, J. A. Fisher, London. 

21,451. Nox-conpuctinc Coverinos for the FLayors of 
Piers, 8. H. H. Barratt and The United Asbestos 
Company, Limited, London. 

21,452. Waste O11. Fivrer, 8S. H. H. Barratt and The 
United Asbestos Company, Limited, London. 

21,453. AMMUNITION HorsTING MgcnanisM, P. M. 
Justice. —(The Bethlehem Steel Company, United 
States.) 

21,454. Burotar Atarm, 8. 8S. Bromhead. — (The 
American Bank Protection Compaay, United States.) 
21,455. ELecrric Time Atarms, S 8. Bromhead.—(The 
American Bank Protection Company, United States ) 
21,456. AuTomaTIC TORPFDO ADJUSTER and ExPLopiR, 

I. V. Burris and F. W. Kerr, Loudon. 

21,457. Venti_ators, W. G. Sedgwick. Leyton. Essex. 

21,458. CENTRIFUGAL Apparatus, T. W. Mitc‘ell, 
London. 

21,459. Temporary Brnpers, G. C. Marks.—(Sieler and 
Trvssel Manvfacturing Company, United States ) 

21,460. ANIMAL Traps, W. T. Hambrook, London. 

21,461. Lacinc Evgeieta, A. Fonts, London. 

21,462. Comps, A. Fonts, London 

21,463. Motor Roap Carriaces, C. F. Hutchinson, 
London. 

21,464. ELecrrotyprxe, J. A. Corey, London. 

21,465. FLat-1rons, S. Thompson and G. J. Bucknell, 
London. 

21,466. Etevator MecuanisM, A. J. Boult.—(B. F. 
Bellows, United States.) 

21,467, Locorypr Castinc Mecuanisy, A. J. Boult — 
(B. F. Bellows, United States.) 

21,468. MATRIX-ASSEMBLING MacuHINEs, A. J. Boult.— 

B. F. Bellows, United States.) 

21,469. Dryinc Macuinss, K. R. Walker, London. 

21,470. PaRaLtet Vices for Macaig Toots, J. 
Schmitz, London. 

21,471. NON-REFILLABLE BotTTixEs, E. 
Clausen, London. 

21,472. Cake MarTsEriaL, A. J. Boult.—(Dr. B. Friling, 
Germany.) 

21,473. Friction Treaps for VEHICLE Tirgs, L. P. 
Faison, London. 

21,474. Sarety Pix, The Twin Safety Pin Company, 
London. 

21,475, PREVENTING RiriLiine of BottiEs, F. C. Mor- 
gan, London. 

21,476. Sprinkiers for Sprrirvovs Sorutions, F. 
Harvey, London. 

21,477. MANNER Of STEERING Arrsuirs, A. Marinakis, 
London. 

21,478. Semi-auToMATIC TUBE CLEANER, R. Weather- 
burn, London. 

21,479. Great-coats, W. A. Bennett, London. 

21,480. GRAIN-CLEANING Macwines, J. Warburton, 
Birmingham. 

21,481. Casa Reoisters, The National Cash Register 
Company, Limited —(7he National Cash Kegister 
Company, United States.) 

21,482. Batt Bearinas, J. Y. Johnson.—(Société 
Francaise des Roulements & billes, France.) 

21,488. Means for CountinG Corns, A. E. Fichardt, 
London. 

21,484. Axte Brarinos, A. E. Fichardt, London, 

21,485. Mountine FaBaics, W. Gardner, London. 

21,486. Ratsinae ScuBMEeRGED VesseLs, G. Binazzi, 
London. 

21,487. Sicuts for Smar.-arms, F, Labiaux, London. 

— ama H. H. Lake.—(B. F. Jackson, United 

tates. 

mg Firttnc Hats for the Hrap, A. C. Westwood, 

ndon, 


Risse and J. 





21,490. Foop Preparation, J. R M. Jones, London. 

21.491. Smoke Consumers for Bomgrs, J. Lee, 
London. 

21,492. Co1rgrs, J. W. Wadkin and D. J. Jarvis, 

udon. 

21,493. Skirt SuspenpzgR, 8. Wolff, London. 

21,494. Uritisinc NaPHTHALENE Vapours, G. P. J. 
Lion, London. 

21,495. Hypravutic Press and Inranstrrer. C. A. 
Jensen.—(Elektrograviire Gesellechast m. b. IL, Ger- 
many. 

21,496. Presses and InTENtIFIERS. C. A. 
Jensen.—(Elcktrograviire Gesellschaft m. b. H., Ger- 
many.) 
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21.497. Continvovus Contact VARIABLE Sperp and 
Power Gear, R. J. Halls, I ondor, 

21,498. TupuLaR Stanps, O. R. Fischer, Germany. 

21 499. Paorectina Sprincs from Rust, G. Hookham, 
London. 

21,500 Driving Megcuantsm for VeLociPEpEs, R. 
Shearn and 8. G. Watts, Newport, Mon. 

21,501. Vatves for RecuLatine the ApmMIssion of 
Sram, J. W. Johnson, Manchester. 

21.502. Prerartinc Hams, J. Bingham and F, T. 
Taylor, Sheffield. 

21.503. Construction of WinpMILLs, W. Clark, Camp- 
beltown, N.B. 

21.504. DisPLAYING ADVERTISEMENTS, W. J. Humber, 
Glasgow 

21,505. Direcr- ACTING 
Glasgow. 

21.506. Pwsumatic Pomp, C. W. Vosper, Barnstaple, 
Devon. 

21,507. Vent-PRG for BARRELS, A. Mitchell, Glasgow. 

21,508. ScpmaRine Crarr and Torpepogs, J. Barr, 
Glasgow. 

2'.509. RotLeR Printinc Macutyes, Mather and Platt 
Limited, and D. P. Smith, Manchester. 

21,510. Seats for Moror Cycuss, J. B. Brooks and J. 
Rolt, Birmingham. 

21,511. BittraRD Scorers or Markers, W. Pember, 
Birmingham. 

21.512. JLLUMINATING Beacons, J. W. Edmundson, 
Dublin. 

21,518. AccumuLaTorS, J. M. de‘a Croix and H. F. Joel, 
sen., London. 

21,514. Deoporisine O1Ls, P. Seidler and L. G. Paul, 
Huddersfield. 

21,515. Ventinc Beer Taps, C. W. Smith, Banbury, 


Encixes, R. Richardson, 


Oxon. 

21.516. Looms for Weavinc Faprics, R. Patterson, 
Dundee. ‘ 

21,517. Lusricatinc Loosz Putteys, J. Forbes, 
Dundee. 

21,518. BorLer Grats, E. R. Powell ard C. Walke, 
Manchester. 

21,519. StarTING E.LEecrromotors, C. Turnbull, jun., 
Live 1. 

21,520. Stopprr, P. R. Nixon, Manchester. 

21,521. MuLTipLe Dritiinc Macuings, E. T. Helme, 


Leeds. 

21,522. Pwetmatic Power Hammers, J. MacE. Ross, 
London. 

21,528. Arc Lamp Mecuanism, G. O. Donovan, Bir- 
mipgham. 

21,524. Surrt Fastenincs, C. A. Linley.—(F. M. Linley, 
Victoria.) 

21,525. Brick, H. A. H. Moore, London. 

21,526. Liquip Furr Tanks, D. B. Fulton, London. 

21,527. Pasoramic Camera, W. J. Johnston, London. 

21,528. Apparatus fur Disposat of Reruss, J. P. Koe, 
London. 

21.529. Frames for AgriaL Ropiways, J. P. Ree, 
London. 

21,580. INKWELL for Scnoot Desks, F. J. Whitbread, 


ndon. 
21,531. Crip Sprina for Miuitary Caps, J. Kelly, 
mdon. 
21,582. Exvecrric Sicys and ILLUMINaTED DkEvICcEs, 
F. B. Felloes, London. 
21,583 Crank Axe Larues, J. L. Eogert. London. 
21,534. ScaALPER, GRADER, and Dresser, W. Gardner, 


ndon. 

21,535. CLEANING and Po.isHixG Devices, W. Love, 
London. 

21,536. Tune MiLis, Fraser and Chalmers, Limited, 
and A. Smart, London. 

21.537. OPERATING Pumps of Srgam GENERATORS, G. J. 
Shave, London. 

21.538. CLEANING BiastT Furnace Gases, A. Sahlin, 
Lordon. 

21,589. Pickstinc Horsss, W. F. Sinclair, London. 

21 540 Cuosmatoorarus, J. H. Corthésy and P. F. 
Boehringer, London. 

21,541. Ventcte Wuenxts, F. A. Rodewald, London. 

21 542. Tex Squarks AtracBMestT, A. Gray. London. 

21,543 Psxumartic Tirgs, G. Desclée, London. 

21,544. Stkam Borers, T. Cooper, London. 

21,545. Supports for INrants’ Fexpine Cups, C. Winter, 
London. 

21,546. ILLrMrnatep Ciocks, O. A. Bo: thwick, London. 

21,547. Le1rer Boxgs, O. A. Borthwick, London. 

21,548. Execrric Licnt Fiimixcs, W. W. Strode, 
London. 

21,549. Preservation of Ozcanic Supstances, L. 
Heritte, London. 

21,550. Fectwear, A. Briggs, London. 

21,551. TuRNING Over Leavas of Mosic, J. Bradley, 
Birmingham. 

21,552. Non-skIppING Cover for Motor Cark WHEELS, 
E. Fairburn, London. 

21,558. Gatvanic Dry Cgtis, W. Strickland, London. 

21,554. Cournine Butter, F. 8. Hermes, T. J. Drew, 
and F. Cockerell, London. 

21,555. Portasuxr Scarro.vrne, BR, A. Spauil, London 

91,556. Canporstrers, O. D. B. Payne, London. 

21,557. Construction of CLeats for ReEts. C. B. Las- 
celles, London. 

21,558. Steritistnc Water, L. Freyssinge and R. 

‘oche, London. 
21,559. WatTertroor CrLoaks, S. L., Mandleburg, 


naon. 

21,560. Towr~ Raits for Firxrcuarps, A. Lawrie, 
London. 

21,561. Wrspow Fastengrs, B. Young, London. 

21,562. Evcecrrotytic Mrstaop and Apparatus for 
Propuction of Wuita Leap, E. B. Koopman. 
—(C. P. Townsend, United States.) 

21,563. Stream Generators, B. B. Hill. London. 

21,564. Pittar Brackets for Conrrot GEaR of 
Evecrricat Mecuanism., E. N. Bray, F. R. Markham, 
F. E. Reiss, and Markham and Reiss, Limited, 
London. 

21,565. Fire ScREENS or ORNAMENTS, S. Pinner, 


21,566. ELEcTRO-DEPosiITION of Copprr, 8S. O. Cowper- 
Coles and the Metals Corporation, Limited, London. 

21,567. Removinc Mrtatiic CyLInperRs from MAn- 
DRELS, 8. O. Cowper-Coles and the Metals Corpora- 
tion, Limited, London. 

21,568. Propuction of Merauuic Strip, &e., S. O 
Cowper-Coles and the Metals Corporation, Limited, 
London. 

21,569. Mosquito Nets, L. Doinet, London. 

21,570. Game Ba tts, 8S. Swift, P. H. Haddleton, and R. 
Collins, London. 

21.571. CtTrinc and SHapine Latur, H. S. Land, 
London. 

21,572. Tinntnc Apparatus, F. W. Gilbins and D. J. 
Rosser, London. 

21,573. Crosine Gas OvtLETs, H. A. Hiirlimann, 
London. 

21.574. Printers’ ROLLER WasHiInc Troven, E. New- 
bery, London. 

21,575. GuarRDING CrrcuLaR Saws, C. A Bjorklund, 
London. 

21,576. Inx-pots, A. 8. Whitehead, Liverpool. 

21,577. TurgEns, 8. Frost, Liverpool. 

21,578. BuRLEsQue Hanoinc Macuine, J. J. Duffie, 
Liverpool. 





21,579. Ececrric Mergers and Inpicators, G. M. 
Hayton, London. 

21,58). Cowract Devices for Execraic Crocks, B. 
Gustafson and R. Carlsteldt, London. 

21,581. Larca for Cxrocxs, B. Gustafson and R. 
Carlsteldt, London. 

21,582. Courtine for Rartway Veuicues, G. J. Coles, 
London. 

21,583. Breap, O. T. Bugg, London. 
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21,584. Sarery Locks for Raiinway Doors, E. Kemp, 
London. 

21,585. loniTIon Apparatus, J. W. Seal and J. B. 
Langfcrd, London. 

21,586. AxLte for Liont Venicixes, 8. Cantrill, Bir- 
mingham. 

21,587. Automatic Music Lear Turner, T. Leckie, D. 
C. Crawford, and A. Miller, Glasgow. 

21,588. Ear-rinos, C. J. Harmer, Birmingham. 

21,589. Hat Guarp, J. H. Partridge, London. 

21,590. PontapLe C.LoTHEs Rack, G. A. Jones, 

righton. 

21,591. Hanp Trucks, R., W. andR Leggott, Limited 
Keighley, Yorks. 

21,592. Latcnss, C. Dean, Birmingham. 

21,593. Emptyinc Wacons, A. H. Leech and J. Berry, 
Manchester. 

21,594. MeTaLiic Bepstears, 8. I. Whitfield, Birming- 


bam. 

21,595. Cottectinc Dust, W. C. Morison, Wolver- 
hampton. 

21,596. PRepaRaTIon of Soap, J. E. and C. 8. Bedford, 
and B. Crowther, Leeds. 

21,597. Paw and KetTrLe Rest, J. Higson, Atherton, 
Lancs. 

21,598. Arr Topes for Cycizs, J. A. and N. M. M. Legh, 
Amb eside. 

21,599. APPLIANCE for Usk in Copyine Music, E. Ball, 
Walsall. 

21,600. Music Sroors, E. Ball, Walsall, 

21,601. Trottky Sueaves fir Execrric Wires, 8S. 
Williams, Cardiff. 

21,602. Puppina Basin ATTACHMENT, H. C. Terraneau, 
Birmingham, 

21,603. TaBLE Crcquet, E. Lansing and T. F. Griggs, 
Manchester. 

21,604. Footpatts, H. Lester and W. Brundrett, 
Newport, Mon. 

21,605. CLoo Heet Irons, J. Clegg and G. Elliott, 
Manchester. 

21,606. LauncuiIne of Suips’ Boats, V. H. Spalding, 
London, 

21,607. Dust Rerarver for Gas Pipes, T. B. Smith and 
the Sunlight and Safety Lamp Company, Limited, 
Birmingham, 

21,608. Lisen Storrs, C. Strachey, London. 

21,609. Transmission of Motion, 8. E. Alley, Glasgow, 

21,610. Groves, J. F. O. Weston and C. R. Lewis, 
Birmingham. 

21,611. Automatic WericHine of Fiour, J. Leigh, 
Hull 

21,612. SELF-LUBRiIcaTING Harz Brvuss, F. W. Sumer- 
field, Manchester. 

21,618. Burron-HoLE Macuings, L. Slezak, Berlin, 
Germany. 

21,614. PrormLe Prange, F. A. Diersmann, Berlin, 
Germany. 

21,615. Cow1s, K. £everin, Berlin, Germany. 

21,616. TROUSER-FOLD Rktarinzrs, C. Scheuermann, 
Berlin, Germany. 

21,617. Porato DiccErRs and C.ieaners, H. vcn Ostau, 

erlin, Germany. 

21,618. AssisTING MaInTENANCE of PosturE, H. Loret z, 
Berlin, Germany. 

21,619. Fotpinc Fourniivre, E. Eschwege, Berlin, 
Germany. 

21,620. Parts of WHEELS with Pyecmatic Tirgs, G. 
Jonas, Londcn. 

21,621. Maxine Piastic Compositions, W. Thor pson, 
Birkenhead. 

21,622. Execrric Icnition for Excines, R. Kennedy, 
Shettleston, N.B. 

21,628. Metat Tiz for Boxpixc Watts, G. M. 
Callender and Co., Limited, and G. M. Callender, 
London. 

21,624. PHonocrarH Rzcorp Boxes, J. R. Robertr, 
Belfast. 

21,625. SUBMARINE CaBLE Groynz, R. G. A. Allanson- 
Winn, Dublin. 

21,626. RoLiine Mitts, W. Frentrup, London. 

21,627. Horsg Protectors, A. Kerghoff and A. Krause, 
Cologne, Germ sny. 

21,628. INTERNAL ComBUSTION ENGINES, J. B. Bowen, 
jun., Coventry. 

21,629. SHape-FraMe for Lamps, G. A. Lehmann, 
Dresden, Germany. 

21,680. TurNtinc Mosic Leaves, N. Wallett and P. 
Prince, Burs'em. 

21,€31. Conk Horpgsr, C. Berron, Smethwick, near 
Birmingham. 

21,632. CARBURETTERS and Vaporisers, W. Evans, 
London 

21,638. Kine Exornegs, J. C. Hudson, London. 

21,684. Propuctinc OxipaTion Brack, F. Kouxitzer, 
Londup. 

21,635. Hase Locks, A. T. Kingsley, London. 

21,636 Propucinc CaRaMEL, R. Youles and J. W. 
Nightingale, London. 

21,6387. SterEoscopss, 8S. H. Bath London. 

21,628. Propuctnec CoLovrinG Matr¥rs, J. Y. Johnson. 
—(Badische Anilin and Soda Fabrik, Germany.) 

21,689, EvgciricaL CovpEssers, Marconi’s Wireless 
Telegraph Company, Limit.d, E. Berry, and H. A. 
E. Ewen, Lendon. 

21,640. WIRELEss TELEGRAPHY, Marconi’s Wireless Tele- 
graph Company, Limited, E. Berry, and H. A. E. 
Ewen, London. 

21,641. Sarety Devices for Rapio TELEGRAPHIC TRANS- 
mission CyRcurIts, Marconi'’s Wireless Telegrayh 
Company, Limited, E. Berry, and H. A, E. Ewen, 
London. 

21,642. Apsustinc TrRaM Ral Points, J. E. Macaulay, 
Dublin. 

21,642. Ciocxs, T. Weisser, London. 

21,644. Fitters, A. Howatson and W. Boby, London. 

21,645. Hooks for SupporTinc Picturgs, T. Hollis, 
Birmingham. 

21,646. CLutcu for Macuings, J. and G. L. Rhodes and 
A. Pickern, London. 

21,647. Ash Guarps, R. Rowbotham and R. Row- 
botham, Limited, Manchester. 

21,648. TroLLeEy Heaps, H, James and A. West, 
Sheffield. 

21,649. CotLars, E. Cohn, Liverpool. 

yo Visitinc Carp and Stationery, A. H. Green, 

mdon. 

21,651. ScREwinc ApeaRatus, M. H. Spear and B. E. 
Burrowes, London. 

21,652. CoLLarsIBLE or Foitpine Crates, L. Ley, 

ondon. 

21,653. Boxes or Recerracites for Fruit, L. Ley, 
London. 

21,654. Arr Cusuions, A, and F. H. Pulbrook, London, 

21,655. DiscHarcIne Macninges fur Gas Ovens, R, 
McKinlay, London. 

21,656 Bricycies, E. Prudon, London. 

21,657. Recoverinc Coppsr, B. 
Zamora F., Chili) 

21,658. Brake Gear for Roap Cyc tes, 8. R. Batson, 
London. 

21,659. BkakE GxEaR for Motor Cyc uss, 8. R. Batson, 
London. 

21,660. Rops or Ling for Lirz-savine, A. G. Bloxam. 
(Bremer - Tauirerk - Fabrik Aktien - Gesellschaft, Ger- 
many ) 

21,661. PrRotectiInec CopPpeR from Sra Water, F. 
Uthemann, Londcn. 

21,662. Luccack Cakriers for Cycies, W. C. Lea, 
London. 

21,663. TurBINEs, H. F. Fullagar and J. F. Bottomley, 
London. 

21,664. Batus, R. Houghton, London, 


Cokayne. — (M. 
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21,665. Bases for Poies, G. H. Jones, Kingston-on- 
Thames. 

21,666. Reson for Parts for Hats, F. Stoeffel, 
London. 

21,667. Prorgctine Epos of Gas Mantigs, J. Hussey, 


ndon. 

21,668. Pumps, W. P. Thompson.—(Missionsdrucherei 
Gesellschast m. b. H., Germany.) 

21,669. Org TREATMENT, C. Quennell.—(&. H. Miller, 
Australia.) 

21,670. Oars, C. Neuzeret, London. 

21,671. Revotvinc Hegt Prorsctors, T. T. Spencer, 
London. 

21,672. Etecrric Batreriss, H. H. Lake.—(La Société 
Anonyme Le Carbone, France.) 

21,673. Justiryine Lines of Srergotyrpe Forme, ©. 
Tuch. London. 

21,674. UNDER-GARMENT, M. Wolff, London. 

21,675. Lamp SHapgs and Reriectors, W. J. B. West- 
lake, London. 

21,676. Exvecrropges for E.ecrric Arc Lamps, E. A. 
Carolan. —(Tihe General Electric Company, United 
States.) 

21,677. Exgcrropgs for Erecrric Arc Lamps, E. A. 
Carolan. —(The General Electric Company, United 
States.) 

21,678. Construction of Rotary Mempers for Dynamo 
Exvecrric Macutygs, The British Thomson-Houston 
Company, Limited.—(The General Electric Company, 
United States.) 

21,679. Wacon Tippers, J. R. and J. Temperley and W. 

exander, London. 

21,680. Mitkinc Macuings, E. V. Gandil, London. 

21.681. Apparatus for TEACHING SIGNALLING, A. 
Hamilton, London. 

ee Puves for Usk with Topacco Pipss, G, A. Smith, 

ndon. 

21,683. Press Ctorus for Orn Presses, L. Hoffmann, 
London. 
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21,684. Execrric Motors, Union Elektricitiits-Ges., 
London. 

21,685. Ware Mecnanism for Looms, A. J. Davidson, 
Crossgar, Co. Down, Ireland. 

21,686. ScutrcHING MacurneE for Fiax, W. McCausland, 
Belfast. 

21,687. TypEwrRiTErs, L. Myers, Birmingham. 

21,688. PHorocrapsaic DeveLopinc Rocker, A. E. 
Thwaites, Durham. 

21,689. VessELs for EvIL-SMELLING SusstTanczs, V. Eltz, 
Birmingham. 

21,690. RoLtErs for Trunks, Barton and Sons, Limited, 
and W. G. Row, Birmingham. 

21,691. Botrice-wasHinc Macuing, G. A. and C. C. 
Farrar, Halifax. 

21,692. Locks, I. Jones and E. Wilkes, Willenhall, 
Staffs. 

21,693. Arn Tusss for PyzuMATIC SusPENSION WHEELS, 
P. Weir, Birmingham. 

21,694. Erecrric Motor ConTRo.Liers, H. V. James, 
Manchester. 

21,695. Carrier Curps for Cycues, F. Ashby and F. 8. 
Brookes, Birmingham. 

21,696. Securinc Enps of Wirgs, J. and H. Heap, J. 
Bailey, T. Brierley, R. Billington, A. Richardson, J. 
Haydock, and T. S. Jones, Manchester. 

2Lt97. Bunsen Gas Buryers, H. Cunynghame, 
Nutfield, Surrey. 

21,698. ApsusTABLE ScHoot Dgsks, B. G. 
Hunslet, Yorks. 

21,699. CoIN-FREED Game, G. C. Whadcoat, London. 

21,700. Fastentinc SiLk, Ridley, Shore and Co., 
Limited, and A: Gibson, London. 

21,701. PorTaBLe Towst RaiIzs, G. H. Ellis, Woking- 

ham, Berks. 

21,702. Gurprinc Devices for Crotn, J. Fish, Man- 
chester. 

21,703. Feepine Ciay to SanrTaRy Pipe Macuings, J. 

Hall and R. B. Wragg, Derby. 

21,704. HypRavLic Governor, E. Shuker, Rotherham, 


Faux, 


orks. 
21,705. Castnc Borries, P. W. Taylor, Banbury, 


‘arwick. 

— Boot Tass, Z. H. Cullembell and J. A. Geary, 

lerby. 

21,707. Securety Lockine Nots, E. B. Killen, Belfast. 

21,708. Bup and Flower UMBRELLA, J. J. W. Holt and 
E. Clare, Manchester. 

21,709. Non-sLippinc Devices for Cycizs, E. Atkinson, 
Birmingham. 

21,710. PLayina a New Game, A. H. Earle, Treherbert, 
South Wales. 

21,711. State FastenEr, T. C. Somerville, Castlecomer, 
Kilkenny. 

21,712. Hovusss, R., 8. H., M. L. G. E., M. H., 8. H., 
and J. Youde, Dundee. 

21,713. Fruir Picker, C. Obermann, Cologne, Ger- 
many. 

21,714. Stone Drit1, J. Fischer, Germany. 

21,715. ConstrucTION of THREE-WHEELED MorTor 
VeuIcte Frames, W. C. Lloyd and C. R. Townsend, 
Birmingham. 

21,716. Pneumatic Trres of Cycies, J. H. Clark, 
Elgin, Scotland. 

717. Supports to Srrercu Wire, W. Groves, Bourne- 


th. 

21,718. Corrers, H. Jung, Germany. 

21,719. Rotter Trp Cart, J. Eddy, Kennford, near 
Exeter. 

21,720. VaLve Stopper for Borris, R. Blogg, London. 

21,721. Srgam Boruine Corts and Heaters, H. R. 
Chubb, Greenwich, Kent. 

21,722. Ram Jornts and ELEecrricaL Bonps, R. H. 
Radford, Sheffield. 

21,723, Merat Hoops, J. Bloomfield, London. 

21,724. ManrFoLp Counter Cueck, D. Chrystal and J. 
8. Holmes, London. 

21,725. Letrer-soxes, A. Norden, London. 

21,726. SusPpENDING Conpuctor Wires, A. E. Cooper, 


Rugby. 

21,727. PLoucH ATTACHMENTs for Porato Diaaine, W. 
Glover, Liverpool. 

21,728. App1TIoNn to Borris, C. W. Barnett and H. A. 

eard, London. 

21,729. SwivELLine Coup.ine for ELecrric CaBigs, E. 
B. Phillips and T. C. Parkin, London. 

21,730. Dust Screen for Motor Cars, A. Dunhill, 
London. 

21,781. Removinc Harr from Hives, J. Gerlach, jun., 
and V. Quaedvlieg, London. 

21,732. BenpInc SuHeets of Metar, H. W. Bull, 
Birmingham. 

21,733. ScREW-cUTTING LaTuEs, 8. C. Hurford and E. R. 

ames, . 
21,784. SPEED-CONTROLLING APPARATUS, J. H. E. Goetze, 
mdon. 

21,7385. Foot-warmeErs, J. E. Gibbs, London. 

21,736. StarTine GatTE for Races, A. Walker, Johannes- 
burg, South Africa. 

21,737. CoupLines for Drivine Suarts, P. P. W. Ker- 
shaw and W. R. Gaff, London. 

21,7388. Paonocrapus, P. B. W. Kershaw and W. R. 
Gaff, London. 

21,739. Sounp REcorDING Devicz, P. B. W. Kershaw 
and W. R. Gaff, London. 

21,740. Means for Fasteninc Ropgs, A. Westmacott, 


London. 
21,741. PRESSURE OPERATED Devices, M. H. McCoy, 
London. 


21,742. Wasninc Macuings, A. J. Boult.—(R. F. Marsh, 


New South Wales.) 

21,743. Stark Tagaps, C. D. Hunter, London. 

21,/44. Heap Rests for Bepstgaps, W. C. Feely, 
London. 

21,745. Domino Game A. J. Boult.—(R. G. Nall, New 
South Wales.) 

21,7. Fotpixc Bicycte Sranp, A. A. Bushell, 
London. 

21,747. Founpry Dryine Stoves, L. Bigallet, M. Olivo, 
and P. Maurin, London. 

, SuraicaL Paps for the Foor, F. G. Furness, 

mdon. 





21,749. SunaicaL Pumps, C. H. and H. J. Sesemann, 
London. 

21,750. Postat Wrappers, ©. B. Winzer and J. F. 
Wright, Hull. 

21,751. MAKING INCANDESCENT MANTLEs, O. Hamburger, 
London. 

21,752. MANUFACTURE of Lace, R. F. Carey, W. R. S. 
Hancock, and G. Cholerton, London. 

21,753. Barus, T. Durrans, London. 

21,754. InpicaTtors for Usk on Veuicies, H. Worsdell, 
Marple, Cheshire. 

21,755. Manuracture of FuEL Briquerres, L. Marton, 
London. 

21,756. CoInN-rREED Apparatus, R. W. Page, London. 

21,757. Hypro Exrractors for LAUNDRIgS, J. T, Mason, 
London. 

21,758. Pen Rest, L. Britton, London. 

21,759. Brakgs, F. H. White, and W. J. and W. C. Price, 
London. 

21,760. PREVENTING AccIDENTS in SHarrsof ELEVATORS, 
W. P. Connolly, London. 

21,761. WaTER Coouers, E. F, Hulbert and L. C. Brooks, 
London. 

21,762. Locks, F. Uhri, London. 

21,763. NON-REFILLABLE Botties, E, M. 
London. 

21,764. Drive Gears, A. Mills and E. F. Smith, 

mdon. 

21,765, INcanpgscent Lamp, L. Denayrouze, London. 

21,766. Purirication of TaytaLum Meta., Siemens 
and Halske Akt.-Ges., London. 

21,767. Manuracturine Dovus.x Pusan, A. G. Bloxam. 
—(Siichsische Kunstireberei Clavie: Akt.-Ges., Adovry 
i/Vogt-and.) 

21,768. Extraction and Recovery of Goxp, H. Sayer 
F. 8. Spiers, London. 
21,769. Canpy SPINNING H. J. Hurd, 

London. 

21,770. Moror Cars, W. H. Carmont, London. 

go ILLUSIONARY Errects, H. 8. Maxim, 

ndaon. 

21,772. Prorecrors for VeHicLe Trees, C. Vadon and 
J. F. A. Tabard, London. 

21,778. INcaNDESCENT LianhT Burners, A. Lenner, 
London. 

21,774. Pocket INTERPRETER, J. T. Tanner, London. 

21,775. Lapres’ Motrorine Caps, B. Dyer, Londun. 

21,776. Gas and Arm Mrxine Apparatus, C. C. Dodge, 
London. 

21,777. WATER - PURIFYING 

mdon. 

21,778. UNFURRABLE CRUCIBLE Pot, T. Callow, London. 

21,779. Key Pocket, W. Payne, London. 

21,780. Macnetic Crrcuir Breakers, R. Starke, 
London. 

21,781. Evengr Mrcuanism for Corton Opgners, W. 
P. Thompson.—(W. J. Hall, United States.) 

21,782. MANUFACTURE of ARTIFICIAL TgETB, E. Pierre- 
pont, London. 

21,783. DocumEnt Fixgs, W. P. Thompson.—(L. Canda, 
United States.) 

21,784. Breakine Exectric Crrcuits, P. F. Corkhill, 
Liverpool. 

—_— Sarety Devices for Doors, G. Kupsch, Liver- 
pool. 

21,786. Traps for Ransits, D. McLeod, London. 

21,787. Drive Cuarss, 8. F. Clouser, London. 

21,788. GRAIN-TREATING ApPaRatus, J. A. Koenders, 
London, 

21,789. RABBETTING PLangs, F. D. Smale, London. 

21,790. Composition for BriqugTinc, G. W. Goode, 
H. L. Mitchell, and the Briquettine (Minerals Bind- 
ding) Company, Limited, London. 

21,791. Fotpine TaBvgs, S. W. Abbott, London. 

21,792. CompounD VEHICLE WHEELS, F. W. Oliver, 
Tondon. a 

21,793. Macninas for Printinc Yarns, A. Hofmann, 

ndon. 

21,794. PUNKAH-DRIVING APPARATUS, Mavor and Coul- 
son, Limited, and H. A. Mavor, London. 

21,795. DyNaMo-ELECTRIC CLUTCH, R. von Lieben and 
E. Reisz, London. 

21,796. ELecTRic Motor ConTROLLERS, A. Churchward, 


Ussery, 


MacuHINE, 


Apparatus, P. Schou, 


mdon. 
21,797. VERNIRR Bar for Gun Lappgrs, G. B. H. Austin, 
Victoria, Australia. 
—— for. Pressinc Cigars, R. Worner, 
mdon. 
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21,799. Wasustanps. G. Moore, jun., Birmingham. 

21,800. Pygumatic Trees, E. 8. Brett, Birmingham. 

21,801. AUToMaTIC APPARATUS, L. Spinelli, London. 

21,802. Hay-TEDDER ATTACHMENTS for MOowING 
Macaings, P. R. J. Willis.—(S. M. Martin, Canada ) 

21,803. Lirg-savinc ATTACHMENT for Tramcars, Xc., 
8S. S. Hawley and W. Denham, Kingston-on-Thames. 

21,804. Heatp SaHarrs, G. M. Hocknell and H. B. 
Barlow, Manchester. 

21,805. Motor Boats, G. McGrath, Manchester. 

21,806. SHuTTLE Pxes for Weavine Looms, T. Pickles, 
Manchester. 

21,807. Beaminec Yarn, G. W. Lightower and W. 
Keighley, Bradford. 

21,808. FasTENING Heaps of Brusues, T. H. Cree, Gee 
Cross, Hyde. 

21,809. Locks for Miners’ Sarety Lamps, L. N. Williams, 
Bristol. 

21,810. INcaANDESCENT Gas Firttines, J. Slading, 
Burnley. 

21,811. Feepinc Steam Borers AUTOMATICALLY, W. 
J. Pickering, Birmingham. 

21,812. Batt Bearinos, The Wolseley Tool and Motor 
Car Company, Limited, H. Austin and L. Silverman, 
Wolverhampton. 

21,813. SHoes, H. Thompson, Birmingham. 

21,814. CutLp’s ComprnaTIon Cuair, 8. J, Astbury and 
G. T. Vyse, Stoke-on-Trent. 

eo OVERFLOW IMPROVEMENT, J. Jarvis, Wolstanton, 

taffs. 

21,816 Track for CoaL-cuTTiInc Macuings, J. G. 
Paterson, Manchester. 

21,817. HanDLING Packaces, T. and O. J. Meacock, 


London. 

21,818. Spritz Pec and WasTE PREVENTER, T. G. Savage, 
Sheffield. 

21,819. AUTOMATICALLY OPERATED TSLEPHONIC Ex- 
CHANGES, A. M. Bullard, London. 

21,820. Hext Pap, H. Markus and The Barnwell 
Machine Company, Limited, Manchester. 

21,821. WirE Matrresses, W. Fairweather.(M. B. 
Lloyd, United States.) 

21,822. Coatinc Faprics, H. Markus and The Barn- 
well Machine Company, Limited, Manchester. 

21,823. WirE CaBLEs, W. Fairweather.—(M. B. Lloyd, 
United States.) 

21,824. Macuings for Wire Drawineo, F. Koschat, 

mdon. 

21,825. ExTINGUISHING PETROLEUM VapouR Lamps, P. 
G. Griffith, London. 

21,26. Firtines for Winpow Sasugs, D, F. Ainsley, 


ow. 
= MouttipLe Traps, J. Gibb and D. McPhail, 


asgow. 

21,828. Brakes for VeLocipgpEs, R. G. Smith, London. 

21,829. MouLpinc Macutngs, F. W. Hudson, London. 

21,830. Panoramic Cameras, W. Fairweather.—(The 
Multiscope and Film Company, United States ) 

21,831. CeNnTRIFUGAL MacuHines, R. Williamson, 
London. 

21,832. ApveRTIsiInc Devicss, F. Brandenberg and J. 
K. Laing, London. 

21,833. ADVERTISING Devices, F. Brandenburg and J. 
K. Laing, London. 

21,834. THREAD-cuTTING Devices, C. H. Maxted, 
Manchester. 

21,835. Heavy Luacacs Cycie Carrigr, R. F. Looser, 
London. 

21,836. BRANNING and PoLisHiInc Macuings, T. M. 
Williams, Glasgow. 

21,837. Suips’ WaTER-TIGHT Doors, C. W. A. Taylor, 
Dunston-on-Tyne. 

21,838. WasHING Macuines for Domestic Purposes, 





D. Craven, J. W. Smith, and E. Shackleton, Keighley, 
Yorks. 

21,839. Locks, J. Oleschak, London. 

21,840. Fioatine Cranes, A. Bode, London. 

21,841. ScREENLESS PHOTOGRAPHIC PRINTING in THREE 
Cotours, W. Cherob, W. J. Bruce, and W. Frey, 
London. 

21,842. Meruop of PRINTING ADVERTISEMENTS, T. 

Lewis, Blrmingham. 

843. LigHTING INCANDESCENT Gas Burners, W. 

Hall, Manchester. 

21,844. FLoon and Wat Tites, H. D. Davidson, 

London. 

21,845 NoN-REFILLABLE Borris, W. E. Moyer, Washing- 
ton, D.C., United States. 

21,846. Evecrric Swircues, T. A. Cameron, Washing- 
ton, D.C., United States. 

21,847. Douste Sperp Enoines, 0. L. Richards, 
Washington, D.C., United States. 

21,848. TELEGRAPH RecorpgER, W. J. Roussel and A. 
King, Washington, D.C., United States, 

21,849. Paper Curtinac Macuings, A. G. Strong, 
Bristol. 

21,850. Frre-Box Srays for Srgam Bor.ers, W. Russell, 
Swindon, Wilts. 

21,851. FLexip_e Couptinas, R. Bridge, Manchester. 

sy ve Lock Nuts, J. H. Betteley and T. H. Oswald, 

mnaon, 

21,853. Device for Hotpine Gotr Batts, The Albert 
Eadie Chain Company, Limited, and E. Warner, 
Birmingham. 

21,854. Daivine Bevrs for Motor Cycigs, G. Pilking- 
ton, Birmingham. 

21,855. Macuine for Po.isHina Cycite Huss, R. W. 
Smith, Birmingham. 

21,856. ManuracturE of D1azo Compounps, J. C. 
Cain, Manchester. 

21,857. EpvucationaL AppLiances, M. E‘lescheid, 
Cologne-on-the-Rhine Germany. 

21,858. Lemon Juice Extractors, A. T. Swinyard, 
London. 

21,859. Locks, T. Weller, London. 

21,860. Fixrine Stranps of YARN to SampLe Carps, E. 
Akester, London. 
21,86'. HorsesHors, C. A. Allison.—(F. D. Palmer 

and G@. H. Gillette, United States.) 

21,862. Jornt Rina for Jomntinc Pirzs, R. Ames, 
London. 

21,863. Fasteners for Straps, A. F. J. Johnson, 

ndon. 

21,864. Mepicat or Suraicat Swass, L. V. Jones, 
London. 

21,865. Process of Oprarninec MILK Sucar, J. R. Hat- 
maker, Paris, France. 

21,866. IMpRoveD CLoTTEeD M1Lk,J. R. Hatmaker, Paris, 
France. 

21,867. Botts, D. Marshall, J. F. Carr, and H. W. 
Michelmore, Cheltenham. 

21,868. Bicscie Lock, C. Ballod, London. 

21,869. FaSHIONED TexTILE Fasric, G. Lanzendorfer, 
London. 

21,870. CLoru Capa, M. Schniders, London. 

21,871. Fire-pLaces for Ranogsand Stoves, C. Wright, 
London. 

21,872. CoLtars, F. Merriman, London. 

21,873. Macuing for Treating Roap Surracss, T. 
Smith, London. 

21,874. PoLisninc Macuings, C. A. Day.—(The Moore 
Caiving Machine Company, United States.) 

21,875. Front CyLinpeR Heap for Rock Dri.is, J. 
Alexander, C. Mehew, and E. Fuller, London. 

21,876. Hook and Evg Fasreninos, E. D. Vickers, 
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21,877. Buisp Rotcers, W. Perrins and J. North, 


21,878 SeLr-LocktnG Sargry Sreps, C. F. H. Winter, 
London. 

21,879. INcANDEScENT Gas Burners, L. Othon, Kings- 
ton-on-Thames. 

21,880. Tops of INcaNpEscENT Mantes, 8. Cohn, 

mdon. 

21,881. Screw Presses for Barna, L. B. Shirtliff.—(F. 
Shirtlift, India.) 

21,882. Macuings for Oprxinc Envevopss, E. E. Wolf, 
W. H. Garrett, and The Letter Opener Company, 
London. 

21,882. AppaRaTus for Hanoinc Game, R. W. H. Rodney, 
Birmingham. 

21,884. Brrp Caags, I. Worton, Birmingham. 

21,885. Humipiryinc Apparatus, J. Taylor, London. 

21,886. Mtcpcuarps for Morors, G. H. Stelling, 
London. 

21,887. Carpets, W. E., J. T., and A. G. Catesby, 

ondon. 

21,888. Dacantinc of Bsgr, &e., C. Sellenscheidt, 


naon, 
21,889. ALTERNATING-CURREST Macuings, K. A. Lind 
strdém, London. 
21,890. SoLution StanparpisEr, W. Boby, London. 
21,891. CanTRIFUGAL Fans or Pumps, 8S. C. Davidson, 
London. 
21,892. Evecrric Arc Lames, F. M. Lewis, London. 
21,893. AppING Macuines, H. N. Morse, London. 
21,894. RgaGENERATIVE Dry Batrerinzs, W. H. Gregory, 
London. 
21,895. ELEcrRic TELEGRAPHS, Siemens Brothers and 
Co., Limited, and G. 8S. Grimston, London 
21,896. INCANDESCENCE Lamps, L. Danayrouze, London. 
21,897. Hypravtic Jiaginc Macuinges, F. Baum, 


London. 

o> Stream Heatina Systems, J. A. Donnelly, 

mdon. 

21,899. VuLCANISING APPARATUS, H. H. Frost, London. 

21,900. Automatic CARBURETTERS, P. Daneels and P, 
Eich, London. 

21,901. GramMopHONE D:sc Recorps, E. 
champs, London. 

21,902, Dynamo Execrric Macntngs, The British 
Thomson-Houston Company, Limited, aud R. C. 
Clinker, London. 

21,908. Execrriciry Merers, The British Thomson- 
Houston Company, Limited, and W. J. Lloyd, 
London. 

21,904. Brusues, W. Dixon, London. 

21,905. VesTIBULE Car Doors and Traps, D. Sleeth, 
London. 

21,906. Eyeciasses, H. H. Lake.—(F. S. 

United States.) 

21,907. Copy Hotpgrs, H. H. Lake.—(Z. Braune and 
Co., Germany.) 

21,908. StgeRINnG Gear for Boats, H. H. Lake —(The 
Akers Steering Gear Company, United States.) 

21,909. PHonocrapus, H. G. A. I. Wieder, London. 

21,910. MutTIPLE CyLinpeR Ewnoings, J. T. Halsey, 


Desgrand- 


Ward, 


mdon. 
21,911. Evecrric Batrerises, P. Marino, London. 
21,912. Burrers and Enp Steps for Rai.way VEHICLES, 
A. G. Spencer, London. 
21,918. Gatvanic CELts, R. Ziegenberg, London. 
21,914. Cyc_e Supports, J home, London. 
21,915. PHonocrapus, W. P. Thomson.—(C. C. Shigley, 
United States.) 
— Car-couPLine Devices, C. U. Greeley, Liver- 


pool. 
21,917. Apparatus for Usk as a Lamp, W. 8S. McLewee, 


Liverpool. 
21,918. Locks for Sargs, J. J. Perry and Milner’s Safe 
Company, Limited, Liverpool. 


12th October, 1904. 

21,919. Gas Taps, C. 8. Snell, London. 

21,920. Two-cycLE INTERNAL CoMBUSTION ENGINES, T. 
A. Rees, Doncaster. 

21,921. Rorary Movements for Lookinc-Gvatses, W. 
A. and W. J. Bancroft, Birmingham. 

21,922. Stamp MILxs for CrusHine Orzs, J. T. Dawes, 

ve 1. 

21,978, a Bicycie Rest, C. P. Lawrence, New- 
ton Rigg, near Penrith. 

21,924. Tires for VeHicte Wuerws, J. F. Hammond, 
Manchester. 

21,925. Brake Brusn Brock, J. McMillan, Newcastle- 
on-Tyne. 


21.926. Cyo_g Support, J. C. Blower and E 
Wolverhampton. 1. J. Arthur, 
21,927. GaLvaNnisinc Saxstrs of [Ron 
Btockton-on-Toes, sie Harper, 
21,928. ComBinaTION Device for Tosacco Py,» 
Ross, Stockton-on-Tees, co Pirms, M. 
21,929, FegpINa Apparatus for Fcour, J. Leigh, Hun) 
21,930. AUTOMATIC VENTILATING WiNDow PASTENE : 
T. and G. R. Curry, Newcastle-on-Tyne. wi 
21,931. AUTOMATIC RAILWAY SIGNALLING, S, F, Stanton 
’ 


erby. 
21,932, Gas-conTROLLING Cocks, F, A, 


Sne 
Tait, London. nell and A. W, 








SELECTED AMERICAN PATENTS 
From the United States Patent-office Official Gazette, 


768,116. Sream Torsing, B. M. Dutton, Philadet hi 
Pa.—Filed October 7th, 1903. phia, 
Claim.—(1) In a turbine, movable inner and oute 
members provided with vanes, the outer men:ber being 
rotatable independently of and around siid inne 
member, and a governor actuated by the inner tiene 
ber. (2) Ina turbine, a wheel provided with uek 
means for imparting an initial impact to said vanes, 
means whereby a secondary impact will also pe 
meres to said vanes, governor instrumentalities 
an connections between said governor instru. 
mentalities and the last-mentioned meansand wtuated 
thereby. (8) Ina turbine, inner and outer members 








provided with vanes, one of said members being 
rotatable independently of and around the other 
member, said other member being relatively stationary 
under normal conditions and yieldable under abnormal 
conditions, and instrumentalities controlled by said 
last-mentioned member for controlling the operating 
medium, including a shaft for said last-mentioned 
member, a valve, and valve-actuating means opera- 
tive'y associated with said shaft. 
768,202. CovpLinc ror ROLLING MILL Suarts, M. 
M. Suppes, Elyria, Ohio.— Filed July lth, 1908, 
Claim. —(1) Ina rolling mill coupling, the combina- 
tion with a leading spindle connecting the driving and 
the driven shafts, of stretchers arranged to normally 
prevent endwise movement of the spindle, but 


768,202] 


sufficiently yielding in character to flex or buckle 
under abnormal endwise pressure. (2) In a rolling 
mill coupling, the combination with a leadirg spindle 
connectiog the driving and the driven shafts, of 
stretchers arranged to normally prevent endwise move- 
ment of said spindle, said stretchers being formed of 
rubber, and capable of flexure under abnormal endwise 
pressure. 


768,207. Buast Furnace Top and CHARGING Device, 
S. W. Vaughen and J. B. McClure, Lorain, and A. 

J. Boynton, Elyria, Ohio.—Filed April 7th, 1903. 
Clain.—(1) In a blast furnace top, a receiving hopper 
having a contracted downwardly extending throat or 
funnel, and a centrally opening discharge valve or 
diaphragm therein, said throat or funnel being of 
increasing diameter from the hopper to the said valve, 
and of decreasing diameter below the said valve. (2) In 
blast furnace topand charging mechanism, the combina- 
tion with a receiving hopper, ofa caror hoistarranged to 
be moved over the said hopper, and having a centrally 


[766207] 
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opening valve in its bottom. (3) In a blast furnace 


top, the combination of a main bell, means for actuat- 
ing the same, a second and smaller bell above the said 


> 


main bell, and a receiving —— having a centrally 
opening valve arranged to discharge upon the apex of 
the smaller bell, the said actuating means forthe main 
bell being entirely exterior to the receiving hopper. 
(4) In a blast furnace top, a main bell which closes the 
top of the furnace, a second and smaller bell above the 
top of the main bell, and a collecting hopper surround- 
ing the smaller bell. said smaller bell and collecting 
hopper being carried by and movable with the main bell. 
5) The herein desc valve for dicharging blast 
‘urnace stock from one receptacle into another, con- 
sisting of a oiaphragm divided on curved radial lines 
into a number of sections, each of which is pivoted at 
a distance fron the centre of the diaphragm, lever arins 
extending radially from the said sections, a circularly 
movable annulus surrounding the diaphragm, and to 
which said arms are loosely connected, and means for 





moving the said annulus. 
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THE INTERNATIONAL EXHIBITION AT 
ST. LOUIS. 
(By our Special Commissioner.) 
XXI.*—STEAM ENGINES. 

In the first of a series of papers on the steam engines 
at the Exhibition, in THz Enoineger of August 26th, 
reference was made to a number of engines having valve 
motions of other types than the Corliss gear, which latter is, 
however, the most largely represented of any one type of 
cear. The various engines with Corliss gear having already 
been dealt with, the others wili now be taken up. 

To commence with European engines, reference may be 
made to the two large and handsome French engines. 
The Société des Etablissements Delaunay Belleville, of 
St. Denis-sur-Seine, has a quadruple-expansion vertical 
engine of 1500 horse-power, running at 335 revolutions per 
minute. As this has already been described—see our issue 
of October 14th—all that we need do at present is to repeat 











Fig. i—H.P. PISTON-BUCKEYE ENGINE 


that it has six cylinders—in three tandem pairs—served 
by twopairs of piston valves. The cylinders are as follows: 

Top row, one high-pressure and two first intermediates, 
all 184in. by 19in.; bottom row, one second intermediate 
and two low-pressure cylinders, all 274in. by 19in. This 
engine is directly connected to an alternating-current 
generator of 1000 kilowatts, 2300 volts, built by the Société 
l'Eclairage Electrique, of Paris. It is also directly con- 
nected to its exciter, its air pump, and its circulating 
pump. The other engine is a horizontal tandem com- 
pound of 1000 horse-power, and is really a Franco-German 
engine, being built by the Société Alsacienne de Construc- 
tions Mécaniques at its works at Mulhausen, in Alsace. It 
is directly connected to an alternating-current generator of 
700 kilowatts, 2100 volts, built by the same firm at its works 
at Belfort. There is a surface condenser, with circulating 
pump of centrifugal type, driven by a three-phase motor, 
current for which is reduced to 110 volts bya transformer. 
The air pump is driven from the cross-head. The engine 
has cylinders 23°62in. and 43° 20in. diameter, 52in. stroke, 
and runs at 94 revolutions. The steam distribution is 
effected by valves and valve gear of the Frikart system. 
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Fig. 2—-L.P. PISTON—BUCKEYE ENGINE 


Each cylinder has four horizontal piston valves, two 
above and: two below the ends of the cylinder. These 
valves are placed crosswise of the barrel and have a re- 
ciprocating motion at right angles to the travel of the 
piston. A lay shaft at one side of the cylinders is driven 
by bevel gearing from the main shaft, and carries the 
excentrics, whose short rods operate the valves by link 
connections, ‘giving a sort of knuckle or toggle-joint 
action. The cut-off is effected by the governor varying 
the travel of the valves. 

The Buckeye Engine Company, of Salem, has 
the largest of the American non-Corliss engines, this 
being a horizontal cross-compound piston valve engine of 
1500 horse-power, connected to.a Wheeler surface con- 
denser. This engine’runs at 100 revolutions per minute, 
and is coupled directly to a Crocker-Wheeler generator of 


1000 kilowatts, supplying direct current of 550 volts for 
the intramural electric railway. The cylinders are 26}in. 
and 50in. diameter, 48in. stroke. The high-pressure 
cylinder has a 10in. steam pipe and a 12in. exhaust to 
the receiver. The low-pressure cylinder has a 16in. steam 
pipe and an 18in. exhaust to the condenser. 

Each side of the engine has the cylinder, slide barrel, 
and main bearings in separate castings. The pistons are 


cylinder has a built-up piston—Fig. 1—with faces taper- 
ing at an angle of 18} deg., giving a thickness of 8in. at 
the centre and 44in. at the side. The follower plate is 
attached to the main casting with long tap bolts, and 
fits upon a collar on tke piston-rod nut. The wearing 
surface of the piston is formed by two angle-shaped 
packing rings, giving a width of 4in.,as shown. The low- 
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Fig. 3-CROSS HEAD- BUCKEYE ENGINE 


pressure piston is a single cast steel disc, with packing 
rings fitted under the rim, and clamped in place by a flat 
ring secured with tap bolts, as shown in Fig. 2. The 
piston-rods are 4jin. and 6}in. in diameter, and extend 
through the back cylinder heads, the tail ends being fitted 
with slippers on extension slides. 

The crosshead—Fig. 3—is a steel casting, with threaded 
neck for the piston-rod, and has the peculiar feature of 
being split across the front, the two faces being drawn 
together by a pair of heavy bolts, so as to grip the pin. 
Such pins usually have taper pits or seats in the cheek 
of the crosshead. This pin, however, 17in. long, has a 
diameter of 8in. for a length of 123in., and 74in. for the 
rest of its length, the smaller end fitting the inside cheek 
of the crosshead. It is said that it costs only half as 
much to replace a pin of this shape as compared with 
the ordinary pin having tapered ends. An axial hole, 
with a single passage to the face of the pin, provides for 
lubrication. The connecting-rods—Fig. 4—are of rect- 
angular section, with solid ends slotted out for the 
brasses. The inner brass at each end is set up by a 
wedge and wedge-bolt. The crank pins are fitted to discs 
on the main shaft, which carries a 15ft. fly-wheel, 
weighing 20 tons. This fly-wheel is made in two parts, 


of steel, fitted to collars on the rods. The high-pressure | 


cases. Both valves are balanced and have a uniform 
travel, which prevents any uneven wearing of the surfaces ; 
and as this travel extends beyond the seat surfaces there 
is no shouldering. 

The main and cut-off valve of each cylinder being con- 
centric, the stem of the latter passes through the hollow 
stem of the former, which is the shorter of the two. 
There are two excentrics to each cylinder; the main 
excentric rod operates a vertical rocking lever, from which 
a rod extends to the stem of the main valve. The cut-off 
excentric rod and the stem of the cut-off valve are con- 
nected to arms oscillating on bearings on the vertical rock- 
ing lever. The main valve opens the steam and exhaust 
ports, and closes the latter at the point of compression ; 
the lead, release, and compression being constant, what- 
ever the load on the engine. The only function of the 
cut-off valve is to control the point of cut-off, which can 
be varied from within the first inch of travel of the piston 
to five-eighths of the stroke. This allows for an overload 








Fig. 4-CONNECTING ROD—BUCKEYE ENGINE 


capacity of 40 to 50 per cent. This valve is driven from 
an excentric which rides on the shaft, and is connected to 
the shaft governor—or inertia governor—which acts by 
shifting the position of the cut-off valve relative to the 
main valve. By this arrangement the cut-off valve has 
a constant travel, and travels always to the same point 
on the main valve. The chief advantage of this valve 
motion, as compared with the Corliss system, is that it 
does not require to be kept in such delicate adjustment. 
The area of the steam ports is one-tenth of the area of 
the cylinder, while that of the exhaust ports is one-eighth 
of the area of the cylinders. 

The C. H.. Bradley Company, of Pittsburg, has 
two of the Willans type central valve, single-acting, 
vertical engines, built with some modifications from 
English engines of this type. All the Bradley-Willans 
engines are built to metric measurements. The main 
engine, of 1000 horse-power, has three sets of triple- 
expansion tandem cylinders, driving a triple crank shaft, 
which is directly connected to a Stanley, revolving field, 
two-phase, sixty-cycle alternator of 600 kilowatts, 2300 
volts, making 277 revolutions per minute. The engine is 
designed to take steam at 175 Jb. pressure. It is served 
by a Worthington surface condenser with 2000 square 
feet of surface, and having an 8in. Worthington volute 
centrifugal circulating pump and a Blake twin beam air 
pump, with 8in. steam cylinder, 16in. air cylinder, 12in. 
stroke. 

The cylinders have the following diameters :—High- 
pressure, 340 mm.; intermediate, 520 mm.; low-pressure, 








bolted together at the hub with four bolts. At the 
rim joints a rather unusual style of fastening is employed. 
Instead of the common form of ‘‘dumb-bell” links shrunk 
into recesses in the sides of the rim, the links are 
oval rings. In addition to the two links at each 
joint, there are two U-bolts, with the body lying in 
recesses in the face of the wheel, while the legs pass 
through the rim, and are drawn up by nuts on the inside. 
The shrunk links are 2}in. square in section, and the 
U-bolts are 2}in. square. Over each main bearing of the 
shaft is a lubricating oil tank, which is fed by a pump 
connected to one of the rockers of the valve motion. 

The engine has double-headed piston valves, arranged 
as shown in Fig. 5, and each main valve has a cut-off 
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valve riding inside, steel packing rings being used in both 





Fig. 5—-PISTON AND PISTON VALVES—BUCKEYE ENGINE 


820 mm., or 13%in., 20,;in., and 32}in.; stroke, 340 mm. 
—133in. The cylinder ratios, corrected for the areas 
taken out by the trunks, &c., are as 1 to 2°45 to 6°40. 
Besides the three sets of steeple or vertical tandem 
cylinders—nine cylinders in all—there are intermediate 
and low-pressure receivers, which are simply chambers 
cast on tops of their respective cylinders, and in direct 
communication with the lower side of the cylinders 
above. Beneath each low-pressure cylinder is an air- 
buffer cylinder, in which air is‘ compressed on the up- 
stroke of the engine and expanded on the down-stroke. 
The object of their use is simply to compensate for inertia 
in the reciprocating parts, the result being that there is 
no reversal of stress in the reciprocating elements, and 
all bearings are kept in constant thrust. This eliminates 
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all pounding and wear on the bearings. The fly-wheel 
is cast solid, and is 6ft. 6jin. in diameter, its rim being 
25;;in. by 24in. The weight of the wheel is about 14 
tons, and is designed to keep the cyclic variation of speed 
in the engine down to requirements of parallel operation 
of 60-cycle generators. The fly-wheel] is designed to serve 
as half of the coupling for the attachment of the armature 
shaft. The lines of valves are connected with single excen- 
tries, the excentrics themselves being forged solid to the 
crank pins. Inthe high-pressure cylinders the point of cut- 
off is 0-6. This amount can be altered at any time to any 
amount less and up to 0°7, as power and steam pressure 
may require. All intermediate cylinders have point of 
cut-off 0°55, and low-pressure cylinders have point of 
cut-off 0°6. With 175 lb. steam pressure, developing 
1000 horse-power condensing, the steam will be expanded 
about 10-7 times. The valves in each line are a series of 
piston valves, held together with a tie-rod and fixed to a 
valve crosshead, which slides within the air buffer piston. 
This valve crosshead is in turn connected to the excentric 
by means of the excentric rod. Hence, in all the valve 
motions there is only one pin, namely, that in the valve 
crosshead. The piston-rods, or trunks as they are called, 
are made hollow, and the valves slide within them so 
that they are, in fact, the valve seats. Ports are cut 
in these trunks for admission and exhaust of steam to 
the various cylinders and receivers. The point of cut- 
off of steam is entirely independent of the valves, and 
is effected by the ports being closed as they pass 
through the metallic- packed stuffing- boxes, which 
are on top of each cylinder. This makes the cut-off 
very sharp and accurate, and it is not necessary to 
have compression in the steam cylinders because of the 
fact that the air buffer cylinder absorbs inertia. Indicator 
cards of the engine resemble Corliss engine cards, which 
is considered a remarkable feature when the high speed 
of the engine is considered. The areas of the steam and 
exhaust ports are as follows :— 
High-pressure cylinders— 
Steam ports... ...... 13-675 square inches 
Exhaust ports ... ... ... 41-35 
Intermediate cylinders— 
Steam ports Wise 26-28, ” 
Exhaust ports ... ... 61-85 vee = 
Low-pressure cylinders— 
Steam ports ... ... ... 
Exhaust ports ... ... ... 

The governor is of the spring-loaded fly-ball type, and 
operates a throttling governor valve. It is provided with 
an adjusting spring by means of which the engine speed 
can be varied, while the engine is running, about 10 per 
cent., either faster or slower. The variation in speed 
from no-load to full-load is about 5 per cent. The 
throttle valve closes by moving down, and no special 
safety attachment is necessary because of the fact that 
the weight of governor rods and valve stem, «c., plus. the 
tension in the adjusting spring, will automatically close 
the valve in case the governor should break. 

The smaller Willans engine, of 50 horse-power, is a 
compound engine with two sets of two tandem cylinders 
—four cylinders in all. It is designed to work with 
steam at 150 |b., and is run at 470 revolutions per minute, 
being directly connected to a Northern direct.current 
generator of 30 kilowatts, 125 volts. This generator 
forms the exciting unit, and also furnishes current for a 
25 horse-power motor which drives the circulating pump 
of the condensing plant. The general details of construc- 
tion and the valve motion are the same as already 
described for the larger engine. The governor is also of 
the same design, except that it is arranged horizontally 
instead of vertically. 

The cylinder diameters are 216 mm. and 305 mm., or 
8tin. and 12in.; the stroke is 152 mm., or 6in. The areas 
of the steam and exhaust port openings are as follows :— 

High-pressure cylinders, steam ports, 3-012 square inches 
” exhaust ,, 7-766 ” 
steam ,, 4-1 a 
exhaust ,, 8-78 a. 


0 ” ” 


48-26, 5 
82-038, 


os 
Low-pressure a 


” ” 








LITERATURE. 

Technische Untersuchungsmethoden zur Betriebskontrolle. 
Von Jutius Branp. Berlin: J. Springer. 1904 
Tuts is a technical treatise describing methods of testing 
the correct and efficient working of motive power plant, 
and, as is indicated by the sub-title, it is specially written 
in view ot steam power plant. In his preface the author 
says that there has existed no satisfactory book upon this 
part of technology. This may possibly be true of German 
literature, but it can hardly pass unchallenged if it be 

meant to apply to English and American literature. 

The book may be looked on as composed of two 
parts—the chemical and physical part, dealing with 
the combustion of fuel, and the mechanical part, deal- 
ing with steam engine indication and testing. The 
first part is very well written. It gives in plain, 
direct, unambiguous, consecutive, and concise language 
descriptions of the apparatus recommended, and of the 
modes of using them. These are fully detailed, which is 
a useful feature, because in nothing more than in testing 
processes is attention to, and correct understanding of, 
small details important and evenessential to success. But 
Herr Brand’s descriptions and instructions are not 
overladen by the introduction of such details as have no 
real influence uponthe accuracy of the experimental results 
obtained. 

Another good feature of this part of the book is that 
instead of filling much space with superficial advertising— 
mentions of great numbers of patterns of apparatus by 
different makers—he confines his attention in each case to 
the thorough treatment of a very few—two or three— 
patterns of the most recent type. Thus, the Krell-Schultze 
continuous flue-gas analyser, and the automatic continuous 
registering analyser going by the name of “ Ados,” the 
“Junker ” combustion calorimeter, and the Fuches pyro- 
metric calorimeter, receive deservedly full descriptions. 


The illustrations of the apparatus show very clearly all 
the essential details, and the only fault to find with them 
is that the reference letters and explanatory legends 
upon them are engraved in old German handwriting, 
which is an abomination, and an _ obstruction to 
civilisation which would be at once suppressed if there 
were any real Concert of Europe. The descriptions 
also contain sufficient dimensions to give the student 
a true conception of the real thing being treated of. 
The great point of superiority in modern apparatus of 
this type is their continuous and frequently automatic 
and self-registering action. Instead of taking an average 
of three or four, or perhaps twice that number of isolated 
tests of separate samples caught atrandom, the apparatus 
continues steadily sampling and analysing the products 
all the time throughout a trial prolonged through many 
hours. 

It is probably the result of the policy of severe restric- 
tion to a very few patterns that leads the author to 
ignore all but German invented and manufactured instru- 
ments. If the book aspired to be used internationally as 
a standard text-book, this characteristic would condemn it 
to ludicrous failure; for example, its mystic silence as 
regards Callendar and Carpenter and, indeed, all instru- 
ments of English and American origin, leaves the reader 
with a dazed impression that makes him frequently refer 
back to the title-page to find out what the professed 
subject of the treatise really is. And as these most 
excellent apparatus are, perhaps under various names, 
necessarily used largely in Germany, the ignoring of 
them cannot lead to popular appreciation of the book 
among the educated portion of the German technical 
public; while, as for that part that is not yet well edu- 
cated, it seems unjust to try to keep them in the dark as to 
what has been done outside the limits of the Vaterland. 
This leads to the worst failure of the first part of the 
book, namely, the extreme meagreness of the information 
given regarding electrical thermometry and pyrometry. 

The following part, dealing with the measurement of 
small differences of air and gas pressure, such as produce 
furnace and chimney draught, is very satisfactory, and 
the description of the Krell micromanometer is interest- 
ing, and will probably be new to most English readers. 
The section devoted to the measurement of velocity of air 
and gas currents in flues, &c., is very short and incom- 
plete. 

Next follows a lengthy section on polar and knife-edge 
planimeters for measuring diagram areas. These are 
needlessly tedious, and might have been altogether 
omitted. It does not belong to the essence of the 
book, and minute descriptions of planimeters of various 
forms alongside of a total omission of all mention of 
the different forms of steam-engine indicator in use, 
appears, to say the least, odd. There is, indeed, a final 
chapter given wholly to a certain integrating indicator 
invented by a Professor Hlawatschek, which seems to be 
the only integrating indicator the author has heard of. 
A lengthy chapter deals with the general arrangement 
of, and rules for, formal trials of boilers and engines, 
in which, however, many useless refinements are 
recommended, such as elaborate tables of calculations 
of the enlargement of area of indicator pistons by rise 
of temperature. There is an amusing couple of pages 
on the errors arising from defects in indicator construc- 
tion. The only errors mentioned are (1) foundry sand in 
the metal of the cylinder making the piston “rub very 
hard” upon the cylinder; (2) effect of “pressing the 
pencil hard” against the drum paper; (3) the back end 
of the pencil projected too far, and struck one of the 
arms of the indicator linkage; and (4) too weak an 
indicator spring used, giving waves of a height three- 
quarters that of the initial pressure. Following this 
is an almost as amusing section descriptive of errors 
in engine functioning discovered by indicator diagrams. 
These are illustrated by the actual diagrams taken “in 
practice.” Certainly, strange-looking diagrams are occa- 
sionally met with in English practice; but each of the 
bad diagrams given here from German “actual practice ” 
could not reasonably have any other legend written below 
it except “Everything extravagantly and _ violently 
wrong.” 

So far as the indicating of engines is concerned, the book 
contains nothing useful to British engineers. 


A Text-book of Marine Engineering. By Engineer Com- 
mander A. E. Tompkins, R.N. Portsmouth: T. Griffin 
and Co. 1904. 

AN earlier work undera similar title, and by the same author, 

appeared some years ago, and was favourably reviewed in 

the columns of THz ENGINEER. It was, however, of a dis- 
tinctly elementary character, and not in any sense, of 
such an exhaustive nature as the work now under con- 
sideration. This latter should prove to be a valuable help, 
either to the professional marine engineer, in the acquire- 
ment of a knowledge of the science of marine engineering 
brought up 4o the very latest date, as well asin the conduct 
of his technical duties on board ship—or to the scientific 
student of the subject alone, who may not have the oppor- 
tunity of carrying out practically what he has learned 
theoretically. Engineer Commander A. E. Tompkins has 
written for his profession a book which reflects his own 
capacity in the exercise of his multifarious duties as senior 
engineer officer on war vessels of practically every type, 
as well as in the conduct of his professional instruction at 
the Royal Naval College, Greenwich. Another feature 
of the volume will entice many to approach it who are not 
themselves technical engineers. It is the absence of per- 
plexing formule throughout its pages, which puzzle the 
brains of so many who have not graduated in the highest 
branches of mathematics. Mr. J. Macfarlane Gray, him- 
self a past-master in all the most abstruse calculations 

bearing upon the science, pointed out at Glasgow, in 1901, 

the inconvenience of the practice of filling papers, meant 

to be read at a society’s meeting, with formule represent- 
ing the highest flights of mathematics. 





Although called a text-book only, this work leaves very 
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little untold that may be learned upon the motive power 
of the engine and its development; upon the various 
classes of boilers in use, both of the Scotch and water. 
tube types; upon steam, its expansion and efficiency. A 
series of tables being given, showing the effects of employ. 
ing all the latest inventions, both in boiler and furnace 
appliances; whilst all the intricacies of indicators and 
indicator diagrams, propeller work, the slide valve and its 
motion, and a thousand other technical difliculties which 
beset the path of the student in marine engineering who 
has not the actual machinery under his observation, jre 
made as clear as is possible in a book, both by descriptive 
matter and over 250 excellent illustrations, many of them 
of full-page size. ‘ 

Perhaps one of the most interesting chapters is that 
at the end of the book, which treats of marine steam tur- 
bines. The mechanism of the Parsons turbine is described 
and illustrated elaborately, and the grouping of the main 
and cruising turbines for both high and low-pressure en- 
gines in existing steam vessels fitted with Parsons’ engines, 
as well asin those now under construction in various ship. 
yards, is studied in all its aspects, the grouping employed 
under the various systems being one of the main elements 
in their success. Our author points out, with emphasis, 
the fact that, with the marine steam turbine, “superheating 
is found to be efficient, and that the economy obtained hy 
its use is about 8 to 12 per cent.” It has been stated that, 
when the steam supplied to the turbine is much superheated, 
the radial clearance space must be much increased to 
allow for the increased expansion of the blades. Our 
author remarks, however, that the perfect regulation of 
the superheat has not been obtained in practice, “* when 
such regulation is possible, the now necessary increased 
clearance of the blades may not be required.” He goes 
on to say that “the presence of priming water is not 
dangerous in turbines as it is in the reciprocating engine; 
the turbine is reduced in speed and efficiency, but no 
damage is done.” The reciprocating engine appears, 
however, to be the most advantageous form at low powers. 
Turbines show the best economy at from one-half to full 
power, and at one-fourth the economy is good, but at 
one-sixth to one-twentieth, the cruising power for high- 
powered warships, this is not,the case. On the whole 
subject Mr. Tompkins has done well, and we can recom 
mend his work as a useful contribution to steam literature, 

SHORT NOTICES. 

British Sewage Works. By M. N. Baker, Ph.B. The Engineer- 
ing News Publishing Company, New York.—The author has 
written this book with the object of describing British sewerage 
works, and does not treat the subject theoretically. The volume 
is divided into four parts, each dealing with one particular system, 
The first part is on works employing contact beds for final treat- 
ment, and is sub-divided into twelve chapters, each giving an 
account of installations in which this system is employed. In the 
next three parts, percolating filters for final treatment, sewage 
farms and chemical precipitation works are described. An 
interesting chapter is given on the change at Birmingham from 
chemical precipitation and sewage farming to an elaborate system 
of so-called bacterial treatment. In Appendix II. detinitions or 
brief descriptions of typical processes of sewage treatment are 
given. 

Elementary (Questions and Answers. By Albert E. Battle, 
M.I, Mar. E., M.S.I. London: Simpkin, Marshall and Co., 
Limited. 2s. 6d. net.—Students entering for the Board of Trade 
examinations for engineers will find this book extremely useful. 
The book, as the title implies, consists of no fewer than 310 
questions set at the different examinations of the Board of Trade, 
giving answers which are clear, concise and practical, a special 
feature being that the more important points in the answers are 
brought out in bold type. The book contains questions dealing 
with auxiliary machinery, hydraulics, electricity, refrigeration, 
and also oil motors. Numerous illustrations are given to help the 
student to form a clear conception of the various types of 
machinery and details. At the end the new regulations of the 
Board of Trade are given relating to the examination of engineers, 
as revised in July, 1904. 

Fireside Astronomy. By D. W. Horner. London: Witherby 
and Co. 1904.—This is a reprint in pamphlet form of a series of 
articles which appeared in the English Mechanic. It deals with 
astronomy in a very elementary way, and aims at putting the facts 
of that science in such a way that the ‘‘man in the street” may 
find no difficulty in understanding them. 








[IMPROVEMENTS IN FRACTIONAL SUPPLY 
STEAM TURBINES. 


Tuts is the title of a paper, dated September, 1904, which 
we have received from Engineer Aegidius Elling, of the Elling 
Compressor Company, Limited, of Christiania, Norway. _ 

The translation into English is so quaint and eccentric 
that it is often somewhat difficult to follow the meaning of 
what is expressed, and under these circumstances it would 
be unfair to express opinions as to the accuracy of the calcu- 
lations or the efficacy of the patented methods of overcoming 
existing difficulties. This notice is, therefore, descriptive, 
and not critical. The paper contains good evidence that the 
author knows what he is talking about. ‘ 

Fractional supply turbines are those in which the crown of 
the wheel has its full periphery formed into buckets, but in 
which the entrance guide passages surround only part of this 
periphery in one or more sections. Each bucket is, therefore, 
used intermittently as an active driving element. Before it 
reaches the first of the series of entrance passages forming a 
section, the bucket is filled with ‘‘dead’’ steam at or near 
the pressure and density of the exhaust. All turbines of this 
pattern at present on the market are impulse turbines, in 
which the pressure at the tips of the entrance guides is, or 
ought to be, nearly down to exhaust pressure, so that the 
pressure and density of the ‘‘dead”’ steam in the wheel- 
buckets is approximately the same as that at the tips of the 
entrance guides. This dead steam has to be started into 
motion and driven out by fresh incoming steam before the 
bucket can work at full, or at any but very low, efficiency. 
This means the necessity of its sudden or very quick accelera- 
tion from zero velocity to an extremely high velocity, and 
Herr Elling points out that this acceleration can only be 
accomplished by the application of a considerable driving 
force applied through an appreciable interval of time. Even 
if this interval of time were only ;,'55 of one second, still 
this would be nearly one-third of the whole time occupied in 
passing under a section of entrance passages covering 60 deg. 
of periphery at 3000 revolutions per minute, and the disturb- 
ance and loss of efficiency during this period of acceleration 














.MBSNIONQ BH]. 



































TAN 
UA 
tis 


ARIWNS#*"| a 
LLY \ wee 
AEA HYSSSS NS 


ss 
SSS SS 











N WG_» 

| 
WSS 
~ \ : \ 


\ ow! 




































































. : 


FET i ree 


y S222 Clas 5 Bs 
Wy =] HE ee 
SR A KS 




















Uy 
Zi fan 


ZI 














a 
oa 
= 
a 
tn 
és) 1 
a 
os 
os 
= 
& 





























(Slp end 90s uordrsosep 10,7) 


SUAUNIONGD ‘STASSAUA ‘NMONITION DLALOOS VI 


Ocr. 28, 1904 


YVAN TATVA GNIONGA NVALS OIMdOOSAIAL 





THE ENGINEER 


Oct. 28, 1904 








ENGINE ROOM, 


or starting into action would affect 30 per cent. of the whole 
working period. 

Herr Elling’s proposed remedy, which is confessedly not 
more than a considerable mitigation of the evil, is to make 
the first three or four entrance passages of different pattern 
to the others. These he calls ‘‘ accelerating ’’ passages, the 
others being called normal. The angle of the tips of the 
accelerating guide-blades is made smaller than the others, and 
the passage is shaped with the intention of producing lower 
entrance velocity and higher pressure than in the normal 
entrances. The theoretical endeavour is to get the fresh in- 
coming steam to enter the wheel with velocity as nearly as 
possible parallel to and equal to the peripheral velocity of the 
wheel itself. The dead mass of steam is being carried round 
with the wheel at this velocity. The shock upon this dead 
mass of steam is thus ameliorated, and an extra reserve of 
driving pressure is said to be secured to effect the necessary 
quick acceleration. 

Each succeeding passage in the set of three or four accelera- 
ting passages is set with a slightly greater blade angle and 
arranged for slightly higher entrance velocity, thus leading 
up by gradual steps to the normal conditions of full working 
efficiency. 

Herr Elling proposes two methods of carrying out these 
principles. In the first, which he calls the ‘ pressure’’ 
method—but we suspect the original might be better trans- 
lated by the word ‘‘ impact ’’ or ‘‘ impulse ’’—the fresh in- 
coming steam drives the dead steam in front of it. In the 
second, which he calls the ‘‘ wedge’’ method, the new steam 
cuts into the concave side of the bucket in front of the dead 
steam, thrusting this laterally or backwards upon the convex 
side of the bucket. This isaccomplished by suitably shaping 
the wheel buckets. Itdeals with the dead steam more gently 
—with less violent shock—but at the same time, and on this 
very account, prolongs the “‘acceleration’’ -period over a 
longer time, making the action more sluggish, and delaying 
the reaching of fully efficient working. Herr Elling gives a 
number of diagrams to illustrate his methods, which, how- 
ever, need not be reproduced here. He also works out a 
number of numerical examples. 
claims for the beginning and the end of his acceleration 
period theoretical efficiencies of 87 and 95 per cent, ‘‘ with 
acclerating nozzles,’’ as against 55 and 90 per cent. ‘‘ without 
accelerating nozzles.’’ This is for the accelerating period 
only. Over the whole working the improvement claimed is, 
of course, not so large. 


In his last illustration he | 
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ENGINEERING AT GUY’S HOSPITAL. 
No. II.* 


THE arrangement of the central power station at Guy’s | 
Hospital is well shown on the accompanying illustration. | 


| measurements taken inside the boiler. 
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ave, then, four Lancashire boilers, placed side by side 
Each of these is 30ft. long by 7ft. in diameter, both 
The level of the 
stokehold floor—which is the same as that of the engine- 
heuse—is some 14ft. below ground level, and the boiler- 
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| It will be of interest, perhaps, if we describe it, com- 
| mencing with the boilers—the source of the power. There 
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Fig. 1- ARRANGEMENT OF BOILER, ECONOMISER, AND DESTRUCTOR FLUES 


house itself abuts on a roadway, though, of course, at & 
lower level. The result is that coals brought to the site 
in wagons can be tipped into cellars through holes 
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in the pavement. No handling is, therefore, necessary. | two-throw engine. The working voltage is 105, and 


The boilers are each provided with Vicars’ mechanical 
stokers, the hoppers of which are supplied with coal by 
means of a trough in which works a worm, this trough in 
its turn being fed by a bucket elevator dipping into a 
hopper in the coal cellar above alluded to. The elevator 
conveyor and mechanical stokers may either be worked 
by an electric motor or by a small vertical steam engine. 
Aga matter of fact it is nearly always the motor which is 
sed, as being 
pag being used should 
it become necessary to 
make any adjustment or 
repair to the motor. The 
latter drives by belt on 
to a pulley working the 
conveyor and elevator 
shafting through a worm 
gear working in an oil 
bath. The steam engine, 
on the other hand, drives 
on to the same shafting 
by means of arope. Or- 
dinaril y speaking, the calls 
made on the boilers neces- 
sitate three of them always 
being under steam at one 
time both in summer and 
winter; and in the height 
of winter, during a period 
of perhaps six weeks or 
so, it is necessary to have 
all four boilers working to 
their full power. Every 
precaution which can be 
taken tomake for economy 
appears to have been 
taken. Thus, like every 
large institution of its kind, 
Guy's. Hospital - produces 
considerable quantities of 
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| over, in close proximity. to: the boilers. 
g the handier and most economical, the steam | they have, at times, to run in a very high temperature. 





the generators are all shunt-wound. Carbon brushes 
are used throughout, and the present condition of the 
commutators bears witness not only to the sparkless- 
ness of the machines, but to the care with which they 
have been tended. They are situated, as has been 
said, at a depth of some 14ft. below the ground level, 
in a position not very easy-of ventilation, and, more- 
Consequently 
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refuse which must be got 
rid of somehow. For this 
purpose a destructor has 
been provided in conjunc- 
tion with an economiser. 
The feed-water for the 
boilers is partially heated 
inthe latter. As amatter 
of fact, we gather that the 
water coming from the 
jacket of the oil separator, 
hereafter to be mentioned, 
after passing through the 
economiser in the destruc- 
tor flue, is actually raised 
nearly to boiling point. 
Then, too, there is a 
further economiser in the 
main flue, in which. the 
feed- water is further 
heated before being sent.’ 
into the boilers. The 
design of the flues is 
such that other combinations of these two economisers, 
as regards the sequence of the passage of the water 
through them, are possible, but at present that which we 
have outlined is what is employed—see Fig. 1. Arrange- 
ments are now being made by which a system of forced 
draught will be employed in the destructors, which, it is 
anticipated, will further increase the efficiency of the 
whole arrangement. The class of refuse burnt varies 
considerably in its quality; it consists mainly of used 
bandages and of garbage from the kitchen. Of course, 
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Fig. 2—PLAN OF ENGINE AND BOILER ROOMS 


They have, however, so we understand, given no trouble 
whatever since they really got to work. This remark 
applies equally to engines and to dynamos. The 
dynamos supply current for lighting purposes and for 
driving motors. The maximum observed current has 
been 1200 ampéres, though as much as 2200 ampéres 
could be obtained. 

There are some thirty-one motors doing very varied 
work throughout the hospital. The following list shows 
their power and the duty which they perform :— 





Miiblttilitistth 
= 


fal 


VIPA 





















































Ten’ C1 
wooo ap ag HA n. 
| Ui fff N 7 a > 
| Yi S j if 
| See pel = i one . ; 
ar pe tis Present ty 
| ec 1 CIR Pump | Sdoarator 
| oe | a 2 | S H 
ae aren. Caz) Veet i 
41r Cock - ——4} { \ 
a + = og dy 
3 3 Ox42R3) us 
| Grease ry 3 ry 
| Tank Ie o : . Grease 
= 2 Column "| Proposed new. | Tabke 
oS _) af ‘dia Cir Pump Ries 
S- Engine Room Floor Level PRS 
a 
e ae Se oom 14 -- 
1 Ewheu , i2'Drain toSump (@) Dia Mein to Swiming 





“tot 
aa 











Fig. 3-CIL S PARATOR AND CONDENSER 


the former burn quickly away, but the latter nearly ; Number 


always contains a considerable amount of moisture, and | 


is, consequently, comparatively hard to consume. The | ™ 


forced draught will, no doubt, assist matters consider: | 
ably. The working steam pressure of the boilersis 150 Ib., | 
the safety valves being set to blow off at 160 lb. 

The main plant to which steam ‘is’ supplied consists | 
of three steam dynamos and one air compressor. The 
steam dynamos are all‘of them combinations of Willans 
engines and Bruge Peebles dynamos. They are of 100, | 
66, and 33 kilowatts. capacity respectively. The two 
larger engines are three-throw, and the smallest is a 


Swain Sc 
" sali Brake 
oo Character of work, horee-power. 
i} ... Medical school { each 
4 Driving electric lifts ... ... ... ... 5 each 
is em ») carpenters’ shop machinery 15 
at »: fitters’ shop machinery _.. 10 
wie ror »  ‘hydros” in thé laundry ... ... 4 each 
i} oad »» Main shaftingin the laundry ... { a each 
, ae 5» condensing water pumps ... 4° each 
1 softened water pump... é 
1 hard water pump .., 9 
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of Character of work, } ees 
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1 Driving coal elevator and stoker - 
3 re faa moloss 0. as. wae 1 each 
1 z economiser scrapers ... ...  ... } 
1 »»  &soda-water machine ... i, 
] a static electric machine oy 4 
1 a knife-cleaning machine ..._ ... i 


We shall have occasion to refer to the work of some of 
these later on. The exact number of lights throughout the 
building is not accurately known, but it is very large, and 
probably amounts to the equivalent of some 3000 8 candle- 
power lamps. There are four main lighting cireuits on 
the switchboard, which has also a panel for each dynamo 
and for the accumulators, one of these circuits being 
devoted to what is termed outside lighting, this embrac- 
ing all lighting of corridors and entrance hall, as well as 
the hospital grounds. There is also a circuit for motors 
and electrical apparatus using a large current. By means 
of plugs on the switchboard, the lighting and power 
circuits can be entirely separated. 

It will be seen that four motors are employed in 
working lifts. These lifts were supplied by the Otis 
Elevator Company, are automatically operated, and 
can be made to ascend or descend to any landing by 
the pressing of a button on that landing; or, if the start- 
ing is done from the lift cage itself, then equally any 
landing can be stopped at by pressing the button reserved 
for it. The lift entrances are closed by basket gates, and 
unless these are all fully pressed home, thereby com- 
pleting the electric-circuit, the lift cannot move either up 
or down. Any accident, therefore, is rendered well-nigh 
impossible. The amount of carpenters’ and joiners’ work 
which is requiréd in the hospital is so large that quite a 
staff of men is kept employed, and the motor in the work- 
shop drives saws, planing machines, kc. In the fitting 
shcp there are pipe-screwing machines, &c. To be able 
to use the power required for driving these machines 
just when it is needed, and to stop the shafting when itis 
not, is the occasion of a considerable saving as compared 
with any other means of driving. The laundry calls for 
as much as 46 brake horse-power in the aggregate. As we 
propose dealing with this portion of the hospital in 
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Fig. 4-ARRANGEMENT OF PUMP ROOM 


another article, we will say no more about it at the 
present moment. 

Returning now to the engine-room, we find the arrange - 
ments here complete in every detail for efficient and econo- 
mical working—see Fig. 2. The exhaust steam from all the 
engines—from those already alluded to and from those to 
which we shall shortly refer—is led, first of all, into a 
jacketed oil separator, made by the Hudson Economiser 
Company—see Fig. 3. This oil separator, though itis of very 
sitnpie form, performs its duties in an excellent manner, 
providing, so we understand, the cooling water is not 
allowed to leave it at a higher temperature than 
100 deg. Fah. It consists of a cylindrical vessel, some 
9ft. long and 4ft. 6in. in diameter. It has a complete 
water jacket throughout the whole of its length. The 
exhaust steam is led into it through a pipe entering at 
the bottom and rising nearly to the top, where it is turned 
over in a bend, so that its orifice points downwards. 
The outlet of the steam is at the top, and leads to the 
condensers. The oil and a certain amount of condensed 
steam are deposited in the bottom of the separator, and 
may be drawn off when, as seen in a gauge glass, they 
rise above a certain level. The condensers are of the 
Ledward jet type, and they are supplied with water by 
means* of motor-driven centrifugal pumps, the water 
being obtained from a well. There are, as mentioned 
in the first article of this series, two wells, from which 
water is obtained for use in the hospital. The first of 
these is a deep well, descending some 436ft. down 
through the London clay and into the chalk. The 
water obtained from this well is of exceptionally good 
quality and wonderfully soft. In fact, it has no permanent 
hardness whatever, the temporary hardness being only 4°6 
deg. The well is 4ft. 6in. in diameter, and is lined at the top 
with cast iron cylinders, and below with brickwork. Below 
this a pipe descends into the chalk. The water is pumped 
by means of compressed air. A 3}in. internal diameter 
pipe is taken down to a depth of 430ft., and inside this is 
a lin. diameter air pipe, which is taken down to a depth 
of 420ft. The initial air pressure required at starting is 
some 180 1b., and the ordinary working pressure is 115 lb. 
on the square inch. When pumping is going on the 
water level stands at about 191ft. below the surface of 
the ground. The water has to be pumped into tanks, 
which are at a level of 98ft. 6in. above the ground level. 





The total lift through which the water has to be pumped is 
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therefore some 289ft. 6in. The amount pumped can 
equal 2500 gallons an hour, and as a fact about 250,000 
gallons are lifted in the course of the week, the total works 
cost for pumping being about 5d. per 1000 gallons. The air 
compressor used for this work was supplied by the British 
American Well Works. It is of the double-stage cross- 
compound vertical type, and runs at 90 revolutions per 
minute. The low-pressure air cylinder is 10in. in 
diameter, with a 12in. stroke, while the high-pressure 
cylinder is 6in. in diameter and has the same stroke. 
The high-pressure steam cylinder works the low-pressure 
air cylinder, and the low-pressure steam cylinder works 
the high-pressure air cylinder. The steam cylinders 
both have variable cut-off gear which can be adjusted 
while the compressor is running, and an intercooler 
is fitted. This deep well provides all the water which 
is necessary for drinking and other similar purposes. It 
is not used for sanitary purposes. 

The other water supply is, as has been indicated, 
obtained from the ballast overlying the London clay. The 
amount to be got from this source is practically unlimited, 
but the water itself is very far from being pure. Moreover, 
it is exceedingly hard. The well from which it is drawn 
is about 34ft. deep, and descends right on to the surface 
of the clay, traversing the whole depth of the overlying 
ballast. The pumps which draw from this well are situated 
some 14ft. below ground level, being in the pump room— 
see Fig.4. The actual water level is some 6ft. below this, so 
that the suction lift is small, but the water lifted has to be 
forced into tanks at the top of the building, a height of some 
100ft. above the engine-house floor. There are five sets 
of pumps which draw water from this well. Two of these 
are steam-driven. One of these is a compound pump 
made by Hall, and the other isa duplex pump made_ by 
the Smith Vaile Company. There is also a group of four 
3in. centrifugal pumps, in series, driven by a Jackson 
electric motor, and two 4in. centrifugal pumps, motor 
driven, supplying condensing water. The quantity of 
water pumped from this source is about 99 million gallons 
a year, of which about 78 million gallons are used for con- 
densing purposes, the total works cost of pumping being 
about 1°6d. per 1000 gallons. In addition to the work 
done by this water in condensing the steam from the 
engines, the eftluent water is used to supply hot water to 
a swimming bath holding about 55,000 gallons, thus 
saving any cost to the hospital for heating this water. 
Taking everything into consideration, and reckoning 
depreciation and interest on capital invested, there is a con- 
siderable saving, brought about by the work of the central 
station, showing how correct in their views the hospital 
authorities were when they decided to install a central 
power-house of their own. It is a regrettable fact that 
our hospitals are not by any means so well provided with 
money as they might be, considering the good work which 
they carry out. Everything in the management, there- 
fore, which makes for economy is to be welcomed. 

The water, which is pumped from the ballast overlying 
the London clay, is, as we have said, by no means good 
in quality. For many purposes, however, it is quite 
good enough to be used without treatment. There are 
some uses, however, to which it is thought that it 
should not be put without a certain amount of 
treatment to reduce its hardness, and _ produce 
sterilisation. Consequently, some of it treated 
in a Lawrence water softener, which is worked by the 
injection of live steam. The water so treated is used 
almost entirely in the medical department of the hospital 
aud in the nursing home. It is pumped up to tanks on 
the top of the building by means of either a horizontal 
steam pump or by a pumping set consisting of four 2in. 
centrifugal pumps in series, these being driven by a motor. 
It may be said of the whole plant connected with the 
water supply that nearly everything is in duplicate, and 
in some cases in triplicate. 

It may be of interest to state that even with the com- 
paratively small power installed, the total number of 
units generated last year was about 281,000, at a 
works cost of about 1°16 pence per unit. The cost 
has been gradually going down since the plant com- 
menced running, and there is every hope that the 1°16 
pence may be reduced on the current year’s working. 
It should be mentioned that this figure of 1°16 pence was 
obtained with coal costing 163. 9d. per ton delivered. In 
the first article we mentioned that an accumulator 
battery had been installed. This consists of fifty-eight 
Tudor cells, with a capacity of 840 ampére hours at a 
maximum discharge of 220 ampéres. We understand 
that this rate of discharge has very frequently been 
exceeded, vet the battery remains in an excellent state of 
preservation, and has cost practically nothing since it 
was putin. The same remark applies to the whole of the 
electric generating machinery and to the engines driving 
it, and it reflects credit not only upon the makers of the 
various machines, &c., but upon the gentleman respon- 
sible for its proper working. 

The boilers, as well as supplying steam for driving the 
engines also, are used for heating the hospital. A large 
number of radiators are fixed at different points. The 
pipes leading to these are taken in a subway constructed 
under the hospital grounds to the various blocks of 
buildings. This subway also takes the electric mains 
which are of bare copper strip carried on insulators. 
The majority of the radiators are worked direct by 
steam, the condensed water being led back into the hot- 
well in the engine-house. A certain number of the 
radiators are, however, of the hot-water type, and in the 
case of these the steam is led to heaters in the basements 
of the buildings where the water for circulation is heated. 
These heaters are also used for suppiying hot water for 
washing purposes, a very large quantity of which is used 
in the hospital. 

There are a number of minor details into which space 
forbids us to enter, but we have said enough to indicate 
the lines on which this branch of the working of the 
Guy’s Hospital plant is carried out. 
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THE INSTITUTION OF MECHANICAL 
ENGINEERS. 


Tux autumn session of the Institution of Mechanical 
Engineers was opened last Friday evening, October 21st, 
at the buildings of the Institution, Storey’s-gate. The 
president, Mr. Wicksteed, occupied the chair, and was 
supported by Mr. Maw, Mr. Davey, and Mr. Ellington, 
members of the Council. There was a large and repre- 
sentative audience. ; 

Punctually at eight o'clock the ordinary business was 
proceeded with, and duly carried through. The President 
called upon the secretary to read the minutes of the last 
meeting. The ballot for new members, which had pre- 
viously been opened by the Council, was then declared, 
and the names of eighty-eight candidates were added to 
the register of the Institute. Mr. Neilson, who had 
chosen for his subject “A Scientific Investigation into 
the Possibilities of the Gas Turbine,” was then introduced 
to the meeting by the President, who, in the course of his 
remarks, said that exception had been taken to the 
old rule in having a theoretical: paper instead of a prac- 
tical concrete one ; but as the subject was one of import- 
ance and of practical value to engineers, the Council did 
not consider that any apology was due for choosing it. 
Having been asked the usual question as to whether he 
would like to add anything further to his paper, the author 
remarked that he only wished to explain the reason why 
he had not méntioned any names with regard to the 
invention of the different principles and devices mentioned 
therein. So little was known as to who really did invent 
the various parts or improved them, and as there is such 
a difference of opinion, he thought it would be wiser to 
leave names altogether out of the paper. He also wished 
to emphasise a statement made at the commencement of 
the paper in reference to drawing opinions from other 
engineers who have studied the question, and especially 
from those who have conducted experiments, to give the 
Institution the benefit of their knowledge. 

The President then passed a vote o thanks to the 
author for his interesting and instructive paper, and 
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further addec that he was desirous of introducing a 
new system of expressing the gratitude of the Institution 
to future lecturers. He therefore proposed that there 
should be no formal resolution, but the meeting should 
put their hands together in appreciation instead. The 
old method is a great contrast to what exists in America, 
where the authors write and read their papers and 
receive no thanks from their societies for doing so. By 
adopting their plan, much more time could be devoted to 
the paper. Mr. Maw had much pleasure in seconding 
the vote of thanks to the author for his able paper. He 
agreed with the President that it would be much better 
to adopt the American system, as it would save the 
present unnecessary waste of time. The resolution 
having been carried unanimously, the Secretary read 
extracts from the paper, which we give in another part of 
this issue. The President then called upon Mr. Davey to 
open the discussion. 

In response, Mr. Davey thanked the author for his 
interesting paper. and pointed out its value in indicating the 
path in which the problems of this subject lie ; and, there- 
fore, the paths for research. He considers that one of the 
most important questions to be solved is to find a suitable 
fluid for driving purposes; and for this end he had devised 
an apparatus, #hich is sketched below—Fig. 1. Ais acom- 
bustion chamber, lined with fire-bricks, B a boiler, and C a 
so-called smake-box. A and C are connected by a series of 
pipes. There are also two pipes leading into the combus- 
tion chamber, one from the gas and the other from the 
air. A small valvecV is placed in a convenient position 
connecting the boiler and smoke-box, and the product 
is drawn off through D. The action is very simple. Air 
and gas are passed into the combustion chamber, where 
they are ignited. The products of combustion then pass 
up intothe smoke-box through the pipes. The water which 
circulates in the boileris consequently heated, and when the 
pressure in the boiler becomes greater than the pressure in 
the smoke-box, the valve lifts and allows the steam to enter. 
This unites with the products of combustion, and is 
carried off through the pipe to the turbine. The fluid 








thus formed has been proved to be very suitable, but the 
apparatus has one or two drawbacks. Occasionally the 
light goes out, and on re-lighting there is an explosion 
caused, which is not a particularly beneficial thing to 
have. Also, the water has to be fed into the boiler by 
pumps in the usual manner, and as there are consider. 
able losses due to this, the efficiency of the system 
depends upon the balance of results. Mr. Davey stated 
that this system promises well, as he considers that the 
practical difficulties can be overcome. In fact, he has 
already made an ingenious arrangement to prevent the 
explosions. A sketch of this is also given in Fig. 2. [ft 
consists essentially of a long pipe leading into a combys. 
tion chamber lined with fire-brick. Two pipes are also 
screwed into the main pipe, one opposite the other. A 
sparking plug is placed a little lower down the tube to 
fire the charge. Gas enters by the pipe E, and air enters 
through I’. They unite and are fired by the sparking 
plugs, then passing through the combustion chamber 
R, the fluid is led off to the motor through the pipe 
A. This apparatus was found to be more. successful 
than the other, although the same principle is applicd in 
each. The difficulties experienced in the former one with 
regard to the flame going out, and thereby causing a sub. 
sequent explosion, has been completely overcome. Mr, 
Davey also drew attention to the statements the author 
had made in reference to the pressure used for working 
this class of turbine. He thought it was advisable to 
keep it fairly low, and naturally, at the same time, aim for 
as high an efficiency as possible under these conditions, 
But, as already stated, there are considerable losses to be 
taken into account, due to the inefficiency of the pumps, 
and therefore the best pressure to use in the turbine 
resolves itself into a balance of results. Finally, Mr, 
Davey reverted to the subject of divergent novzles, 
With reference to the critical velocity, he did not know of 
any practical information, and thought it would be tliere- 
fore wiser to leave the matter until experiments had been 
performed. 

Professor Burstall, at the request of the President, 
then made a few comments on the paper. He was of 
opinion that it did not admit of much discussion, but at 
the same time thought that the subject was one of great 
possibilities. He considered the author was rather too 
optimistic in his views, and reminded the members that 
it has taken 120 years to develop the steam turbine, 
which has to deal with a different and much more 
manageable fluid than that used by the gas turbine. One of 
the greatest drawbacks, in his opinion, was that in the 
latter class of turbine the compression of the gas must 
take place outside the casing of the turbine, and, conse- 
quently, compressors must be used. This Professor 








Burstall does not consider a practical method of dealing 
with the problem. Another point of considerable 
importance is that of the compressor. He placed the 
efficiency at 40 per cent., but this is obviously too low, 
as it is well known that better results have been obtained. 
The Professor condemns any form of Parsons turbine as 
impracticable for gas fuel. He states that it requires 
a velocity of 5200ft. per second to turn the whole of the 
heat energy of a gas into kinetic energy on the blades. 
The mechanical difficulties alone are considerable, but it 
seems possible to be able to overcome these. He feels 
that there is very little hope of advancement until there is 
much more efficiency in the compressor. 

Mr. J. Atkinson was the next to address the meeting. 
He criticised the temperature of the fluid the author 
assumes can be put into a turbine. Iron commences to 
oxidise at 752 deg. Fah., and at the huge velocity of the 
gas a scouring action results; consequently, as the iron 
rusts, the scale is removed by the scouring action of the 
gas. The new surface exposed is also acted on, and again 
carried away. This operation is repeated until the part 
has been totally destroyed. Mr. Atkinson therefore asked 
the author how he would overcome this difficulty. At 
this point, no one else seemed willing to continue in the 
discussion, but finally Colonel Crompton came to the 
rescue, and made a few remarks. He did not say an\ 
thing in connection with the paper, as he considered 
Professor Burstall had so rounded up the subject that he 
had nothing left to say. 

Mr. H. M. Martin followed Colonel Crompton, and 
commenced by disputing the statement concerning 40 per 
cent. efficiency in compressors, made Professor 
Burstall. He remarked that Professor Goodman had 
made a trial of compressors at the Farnley Ironworks, 
and had obtained an efficiency of nearly 80 per cent. He 
also added a few words with reference to the nozzle. 
The next speaker, Professor Smith, dwelt at some length 
on the subject of nozzles. He remarked that a consider- 
able amount of information was to be found in a book 
published by Professor Stodela: In this book it is stated 
that the critical velocity in divergent nozzles had been 
found, and it also draws ‘attention to an interesting 
phenomena which occurs after the critical velocity has 
been passed. This is, that the pressure oscillates along 
the tube—mm. for mm. Professor Smith said that such 
waves of pressure give no advantage, and ought to be got 
rid of. In the course of the paper the author says, “ If a 
satisfactory turbine were obtainable, there is no doubt that 
motor car builders would eagerly buy it, and instal it on 
their motor. cars, even if the cost was greater and the 
efficiency less than many arrangements of explosion 
reciprocating engines now in use.” With this statement 
Professor Smith does not agree, as he points out, even if 
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COMMANDER PEARY’S NEW ARCTIC VESSEL 
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to be begun as soon as possible. The Rivers Committee fur- 
ther propose that the Council should contribute a sum not 
exceeding ten yearly payments of £250,000 towards the 
expenses-of improving the channels of the Port, and that 
all the plans and works of improvement should be subject 
to the approval of the Council. Further, the Council is to 
guarantee such an amount of Port stock to be issued by 
the Commission as will not exceed by more than £5,000,000 
the amount required for the purchase of the undertakings of 
the three dock companies. 








COMMANDER PEARY’S NEW VESSEL. 


TuE idea of banging or bumping one’s way within striking 
distance of the North Pole is the plan—the fruit of his past 
Arctic experiences—upon which Commander Robert E. 
Peary, of the United States Nav, will strive to reach that 
long-sought goal through the medium of the new craft he is 
now having constructed on the Kennebec River, Maine. 
Commander Peary believes the Smith Sound route, yielding, 
as it does, a land base a hundred miles further north than is 
possible working from Franz Josef Land, is the most logical 
line of approach to the North Pole, for, besides the advantage 
just mentioned, it promises a firmer ice pack to traverse, and 
the possible chance of doing the work in one year. It has 
been declared by Commander Peary that the coast of Grant 
Land will be his objective, and his aim will be to force his 
ship as far north there as possible. At Whale Sound he will 
take on the pick of the Esquimaux. He says: ‘‘I shall go 
into winter quarters on the north shore of Grant Land and 
start with the earliest returning light on the sledge journey 
across the central polar pack, using the Esquimaux entirely 
for the rank and file of my party.’’ He will leave the United 
States in June or July of next year, and, in the meanwhile 
everything is being done to hasten the completion of his craft 
by that time. 

The new ship will be essentially novel in a number of 
particulars, and to make her strong enough to pound away 
at the ice for months at a time, she will be fashioned and 
strengthened in unusual ways. To Mr. William E. Winant, 
naval architect, is due the credit for the manner in which 
the exceptional conditions imposed have been met. The 
vessel is built to meet the requirements of class Al, twenty 
years, United States Standard Register of Shipping, and her 
principal dimensions are as follows :— 

Length on load water-line (b 
Lenath on deck, ey a5 = ge s Se pete “ge 2 . 
Length over all, from tip totipofrail.. .. .. .. 
Breadth, moulded (to outside of plank at deck beams) 
Breadth to outside of plank at L.W.L... .. .. .. 
Breadth, extreme, over guard... .. .. .. .. .. 
wvepth, moulded (from top of main deck beams at side 

to bottom of keel at midshipframe).. .. .. .. 
PRONE CTW oa 5s tk we bos ce 
Draught, aft .. .. .. 

16ft. 


Full load displacement, about .. .. .. .. .. .. 1500 tons 

The stem, the keel, the stern-post, and the frames are all 
of Virginia white oak, and made very heavy. The stem will 
be moulded clear of the rabbet about Yin. and sided 16in. A 
wrought iron stem band, 2in. thick, will be worked for about 
10ft. aft of the fore-foot at the bottom of keel, and will extend 
up to about level with the top of the main deck. The dead- 
wood and knees will also be of white oak, sided not less than 
1Gin. The propeller posts on the fore side of the propeller 
well will be of two parts, and the larger of these will be 
ynoulded about 27in. frum top to bottom. The tapering post 
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on the forward side of the main post will be moulded at heel 
2lin., and at head 12in. Both will be sided about 16in. The 


rudder’s post will be sided about 24in. and moulded to 2lin. | 


The rudder posts will rake forward toward the keel, as 
common with all Arctic whalers. The rudder will be of live 
oak. The main keel will be sided 16in. and moulded 1din. 
The main keel will be diagonally, vertically, and horizontally 
through-bolted through the keelsons, floor timbers, and gar- 
boards. The false keel, also of white oak, sided 16in. and 
moulded 6in. The false keel will be put on after the main 
keel has been coppered. ‘The frames will be spaced 2tin. 
from centre to centre. The first, second, and third futtocks, 
top timbers, and cant timbers will all be sided 10in. The 
moulded sizes of the frames will be as follows :—Moulded at 
heel, 16in.; at head, 10in. Floor timbers will be bolted 
through main keel by jin. wrought iron galvanised through- 
bolts, riveted on rings, to lower side of keel. Each butt 
between the floors, futtocks, and top timbers will be bolted 
with four galvanised iron through-bolts, two in each side fin. 
in diameter, and 2in. less in length than the total sidings of 
the timbers they join. Further details of the keel and keel- 
sons may be obtained from the midship section, which we are 
enabled to give herewith. 

The outside planking, in two 5in. courses, will be worked 
as shown on the midship section. The inner course is to be 
of yellow pine or spruce, and will be thoroughly finished in 
every particular before the outer course is laid. After the 
inner course is laid, a sheathing of tarred hemp or tarred 
canvas will be secured to its surface, after which the outer 
course, which will be of well-seasoned white oak, is laid. 
Garboard strakes of the outside planking will be fastened on 
every frame timber with one wrought iron galvanised through- 
bolt and one blunt bolt. The sheer strakes and the two 
bounding strakes will be secured by through-bolts securely 
bolted and riveted. The outside planking will be most care- 
fully caulked and then covered, where not armoured with 
steel plating, with heavy rolled copper sheathing. 

The main deck beams and the lower beams will be as shown 
on the midship section. The main deck beams will be spaced 
on every other frame space—that is, 4ft. from centre to centre. 
Stanchions to beams will be as follows :—2in. mild steel tie 
rods will be driven down through the top of the centre of the 
main deck beams and through the centre of the lower beams, 
continuing down through all keelsons to the lower side of the 
main keel, at which point a Zin. continuous washer plate 
will be let in flush with the lower side of the main keel over 


which the ends of the mild steel tie rods will be well riveted. | 


Where this tie rod extends between the beams, the rod will 
be run through a wrought iron pipe about 34in. inside 
diameter. These stanchions will be worked on every beam, 
forward and aft, clear of the fire-rooms and engine-rooms, on 
frames, and where practicable in the fire and engine-rooms. 
After these stanchions are driven they will be cut off at a 
proper height above the main deck beams, threaded, and set 
up so that the pipe, together with the channels, all as 
indicated on the mid-ship section, make a perfectly rigid 
stanchion. During construction these stanchions will be 
set up still further to take up any spring developed vertically 
in the meanwhile. 

A guard strake of white oak will be fitted on the outside of 
the vessel, moulded 20in. and sided 8in. thick, very strongly 
secured to the frames and guarded on its under side, and 
the better part of its vertical face, by a heavy angle bar of 
steel. Besides serving the purposes of an ordinary guard, 
this guard strake is for a possibly novel use. In case the 
craft be frozen in the ice pack, the most expeditious way to 
free her would be by lifting her out of the water. To do this, 
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jacks will be placed on the ice and set to bear on the under 
side of this guard, and the strake being strong enough to bear 
the weight of the ship, it is a simple mechanical operation to 
raise her. After she has been lifted far enough—to allow the 
craft to settle again with reasonable haste would break a big 
fissure in the surrounding ice field—the wedge-like form of 
stem and stern-posts, combined with the vessel’s weight, being 
designed to aid in just this operation. Again, should the ship 
be caught between moving floes of considerable impulse, the 
body of the craft being built strong enough to resist heavy 
pressure, the ice in touch with the hull would naturally be 
pushed upward, and, engaging under the counter of the guard 
strake, would, by its own force, tend to lift the vessel out of 
danger. 

The body form is also so designed that pressure on the 
bottom and bilges will raise the vessel, and to provide the 
peculiar strength necessary to assist in this work, heavy 
diagonal braces of yellow pine are worked on each frame 
under each beam, and very securely anchored and bolted. 
The vessel has a number of water-tight bulkheads, all of 
them stoutly built, which, apart from adding to her struc- 
tural strength, provide against the accidental admission of 
water. The vessel will be ceiled inside. The hull is further 
strengthened by diagonal straps of steel plating, worked from 
bow to stern over the frames and on the main deck beams. 

To safeguard the bow, the stern, and the water-line from 
the grinding rub of the heavy ice, the outside planking will 
be greatly reinforced by steel plating. At the bow, from the 
keel up to 3ft. above the water-line and extending aft for 
10ft., there will be an armouring of lin. steel plating. On 
each side of the propeller post, from the keel up and extend- 
ing forward for 14ft., lin. steel plating will cover the plank- 
ing and woodwork. A dft. band, gin. thick of steel will 
guard the water-line region between this lin. armouring. 
At full-load trim this band will be 1ft. above and 4ft. below the 
water-line. The hatch coaming will be nearly as high as 
the top of the bulwarks, thereby adding to the effective 
freeboard. 

There will be two deck-houses. That aft will contain the 
galley, wash-room, and accommodation for some of the 
machinists. The forward deck-house will provide quarters 
| for Commander Peary, the scientific staff, and the ship's 
officers. The interior finish will be very plain, but thoroughly 

comfortable and weather-proof. This house will be portable, 

and will be taken ashore for a storehouse and quarters after 
the ship has gone as far north as it is possible to force, her. 
The crew will be quartered between decks, and the total com- 
plement, exclusive of Esquimaux, will not exceed forty 
persons. 
The ship will be driven by a single inverted compound 
engine, —— of normally developing 1200 indicated _horse- 
power, and, under forced draught, some 1400 indicated horse- 
power. She will have one 10ft. screw, which will be so 

| arranged that it can be disconnected from the shafting, and 
| housed in a well, out of the way of ice, &c. Steam will be 
| supplied by two water-tube boilers. The craft will be heated 
by steam, and lighted both by electricity and oil. Her total 
bunker capacity will be 700 tons, and with a starting deck 

| load of 150 tons more. The vessel will carry two 30ft. new 

Bedford whaleboats, and two 28ft. and two 25ft. boats of like 
| pattern, besides a couple of dories—the fishing boats of the 
| Grand Banks. There will be two stockless anchors, which will 
| house in the hawse-pipes ; and there will be a steam windlass 
| on the forecastle deck. The rig of the vessel is unusual, so 
' far as its spread of canvas is concerned, but one that.is sus- 
ceptible of easy handling. The spread will be sufficient to 

make the vessel thoroughly manageable under sail alone. The 
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foremast and the mizzenmast are single sticks. All of the 
standing rigging will be of the best galvanised steel wire rope 
and particularly strong. 

The cost of hull, complete, will, it is said, be 75,000 dols. — 
say £15,000—and the cost of engine and its auxiliaries will be 
45,000 dols.—say £9000. The hull is now being built at the 
shipyard of Messrs. McKay and Dix, Verona, Maine, and 
ot is under way at the Portland Company, Portland, 
Maine. 








THE ROYAL COMMISSION 


DISPOSAL. 
No; FV," 

Part III. of Volume IV.—one of the supplementary 
volumes presented with the Fourth Report of the Royal Com- 
mission on Sewage Disposal—contains a_ bacteriological 
report by Dr. A. C. Houston. It contains a most able 
discussion on the bacteriology of sewage and of the effluents 
from sewage farms, with particular reference to the eight 
farms had under constant observation. It is extremely 
interesting, but so technical that it hardly comes within our 
province to deal with it in detail. The results arrived at, 
however, are such as must be considered as being of the 
utmost importance to all concerned in the important question 
of sewage disposal. We propose, therefore, briefly to sum- 
marise the conclusions to which Dr, Houston has come. 

Circumstances, he remarks, have greatly altered since land 
treatment was regarded as not only the natural, but also the 
best, method of purifying sewage. The changed conditions 
have led, among other things, to not unsuccessful attempts 
to purify sewage by artificial processes. It has thus become 
necessary, in reference to their purifying values, to compare 
the two methods both chemically and _bacteriologically. 
Chemical standards are necessary, he considers, both in the 
case of effluents to be discharged into drinking water streams 
and of those which are to be sent into non-drinking 
water streams. In the case of drinking water streams, 
however, he contends that a bacteriological is of more im- 
portance than a chemical standard. The bacteriological tests 
recommended in this connection are those which deal with 
the estimation of the relative abundance of microbes of 
intestinal origin—microbes of indication, as he calls them— 
in sewage and sewage effluents. The status of an effluent, 
from the point of view of potential danger to health, may, he 
adds, be judged by the numerical estimation of these 
‘microbes of identification,’’ such as B. coli, B. enteritidis 
sporogenes, Streptococci, &c. Of course, complete sterilisa- 
tion of sewage effluents should be striven for, but it is sug- 
gested that a partial sterilisation—say, the absence of B. coli 
from 1 ¢.c. of the effluent—might be accepted as practicable. 
On the other hand, for non-drinking water streams a bacterio- 
logical standard is of secondary importance, but it may 
prove valuable as an adjunct to the chemical standard. At 
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present it is recommended that the same method of testing 
may be employed in the case of all effluents, no matter what 
their destination, as an indirect indication of the probable 
degree of purification of the sewage that has been affected. 
It is then significantly remarked: ‘‘ Meanwhile it is to be borne 
in mind that future work may show that the potential 
putrescibility of effluents may be best judged by other, though 
at present unknown, biological tests.’’ Such a discovery 
would alter the whole complexion of the subject, ‘‘ and might 
make the bacteriological verdict in the case of an effiuent 
which is to be turned into a non-drinking water stream 
almost as authoritative as would now be possible, if the 
safety or otherwise of a drinking water stream were in ques- 
tion.’’ It is further urged that it seems advisable to place 
some limit on the discharge of myriads of microbes of intes- 
tinal origin into non-drinking water streams, always provided 
that control in this sense is practicable, and that bacterio- 
logical can be brought into harmony with chemical standards. 
The provisional standards suggested for comparative working 
purposes to apply to non-drinking water streams are as 
follows :— 
Total number of { Gelatine at 20 deg. Cent. less than 100,000 per c.c. 
bacteria \ Agar at 37 deg. Cent. less than 10,000 per c.c. 
B. coli less than 1000 per c.c. 
B. enteritidis sporogenes test, ‘‘gas ” test ) N 
24 hours at 20 deg. Cent. I 
Indol test—5 days at 37 deg. Cent. 
Neutral red broth test—2 days at 37 deg. Cent. 
Bile-salt broth test—2 days at 37 deg. Cent. 
Litmus milk (modified) test—2 days at 37 deg. Cent 


It may be of interest to explain that the composition of the 
litmus milk medium, as at present in use, is as follows :— 
Milk, 20 per cent.; sodium carbonate, 0-1 per cent.; lactose, 
1 per cent.; peptone, 2 per cent.; water, 76°9 per cent.; 
tinted with litmus solution. Dr. Houston is careful to 
remark that these standards are not suggested in an adminis- 
trative sense; they are merely arbitrary and designed solely 
for comparative purposes. 

After dealing in detail with the mass of most intricate 
results obtained from a study of the sewage treated on and 


egative results with 0-1 c.c. 


| Negative results 


J with 0-001 c.c, 


effluents obtained from the various farms under observation a | 


summary of the conclusions. formed is given. It is pointed 
out that, in giving these conclusions, it is assumed that they 
will be interpreted in the light of more detailed and guarded 
statements made in the body of the report, and must only be 
accepted as valid subject to the qualifying remarks and 
reservations brought forward when the “ detailed and guarded 
statements’? were made. Those of our readers who are 
interested in the matter will no doubt study the report with 
this purpose. Space will not permit of our doing more, in 
the present instance, than to give an abstract of the summary 
and to draw attention, as we have done, to Dr. Houston’s 


| reservation. 


The treatment of sewage on land does not—so runs the 
summary—with the apparent rather than real exception of 


| Nottingham, so modify the biological qualities of sewage as 
| to admit of the direct discharge of the effluents from land 


rocesses into drinking water streams. However, ‘the 
Pp 





average percentage reduction in the total number of bacteria 
and in the number of B. coli and spores of B. enteritidis 
sporogenes in the land effluents as compared with the sewage 
is striking.’’ The best effluents from the different sewage 
farms were found to be remarkably modified in the direction 
of purity, and easily satisfied Dr. Houston’s suggested bac- 
teriological standards for effluents destined to discharge into 
non-drinking water streams. The average biological quality 
of the effluents from the sewage farms, excluding that from 
Nottingham, was, however, not entirely satisfactory, accord- 
ing to the bacteriological standards for non-drinking water 
streams. Nevertheless, the effluents came within measurable 
distance of passing the primary and nearly always passed 
successfully the secondary standards which have been provi- 
sionally adopted for working and comparative purposes. It 
is extremely difficult, it is remarked, for many reasons, to 
compare either (a) land filtration with surface irrigation, or 
(b) land eminently well suited for sewage purification pro- 
cesses with land less suitable or of unsuitable sort. Thus 
there is no comparison between the effluents from the Not- 
tingham farm, where the soil is light and loamy, and the 
effluents from the sewage farms treating sewage, in the main, 
by surface irrigation over heavy land. But “ it is satisfac- 
tory to note that surface irrigation effluents from heavy clay 
soil may, under favourable conditions of working the land, 
yield reasonably good results.’’ 

Dr. Houston remarks that the treatment of sewage on land 
as compared with its treatment by artificial processes is still 
under consideration, but he says, ‘‘ Speaking solely from the 
bacteriological point of view, land—if of suitable sort for 
sewage purification purposes and properly worked—is, in my 
opinion, to be preferred to artificial processes, as now con- 
ducted.’’ The intrinsic biological qualities of sewage are not 
materially modified by land processes of sewage disposal, as 


judged by the tests employed in this investigation. Samples 
of water derived from rivers or brooks into which 
“land effluents’’ are being discharged were usually 


found above the effluent outfalls, to be impure—sometimes 
very impure—on bacteriological examination. The biological 
quality of a few samples of subsoil water in the neighbourhood 
of sewage farms was, as a rule, satisfactory, but the samples 
were not examined in the exhaustive manner necessary when 
the question of potability is involved. Storm water overflow 
liquid was in some cases found to be potentially as dangerous 
as undiluted sewage. Street washings liquid on the separate 
system may, it was also found, be grossly impure from a 
bacteriological point of view. 

Part IV. of Volume IV. is devoted to a highly interesting 
engineering and practical report by Mr. G. B, Kershaw. It 
would be impossible to deal properly with this valuable 
document in summary or in abstract. It should be carefully 
studied by itself. It contains an exhaustive description of the 
| various farms kept under observation, and together with such 

details as rainfall, variation of temperature, humidity, 
geological formation, general construction, &c. It, as indeed 

| with all of the other volumes, will repay close study. 
Part V. is areport to the Commission by Dr. G. McGowan, 
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Mr. R. B. Floris, and Mr. B.S. Finlow, on ‘‘ Methods of 
Chemical Analysis as Applied to Sewage and Sewage 
Effluents.’’ This, again, is of a highly technical nature, and 
deals with subjects which are not engineering, though.of 
immense importance to the sanitary engineer. We do not, 
therefore, propose to deal with it in detail. The subject 


matter is treated of in the most careful and lucid manner, and | 


the exact method of carrying out the various analytical pro- 
cesses minutely and carefully explained. We consider it, 
with its companion volumes, as being the most valuable con- 
tribution, from one point of view, yet put forward by the 
Commission. 


The Final Report is not yet in being; indeed, it seemsas | 


though we must wait some time longer for it. It certainly 
looks, however, as though while an increased degree of 
purity —bacteriologically—may have to be demanded in con- 
nection with effluents destined to be discharged into drinking 
water streams, a less degree of purity—chemically—will be 
accepted for effluents which are intended for non-drinking 
water streams. 








IMPROVED VALVE GEAR. 


THE engraving on page 411 illustrates a ‘‘ telescopic ”’ 
valve gear now being introduced by the Société Bollinckx, of 
Brussels, and the table gives the results which have been 
obtained with an engine tested in the mechanical laboratory, 
or testing house of the firm. We have given the nearest 
English equivalent to the original French figures. 

It is a single-cylinder Corliss valve engine, Bollinckx sys- 
tem, with a condenser. 

The trial-No. 6 at the pressure of 0 atmosphere shows that 
that the engine worked only on the vacuum. 

Trial No. 3.—The note means that the engine has been 
‘* purgée A la main,’’ because the automatic drain, which had 
worked in all the other trials, had stopped a few hours during 
the trial No. 3. 

It was necessary to drain, from time to time, with the 
hand, to extract the water from the jacket. This fact is thus 
abnormal, and occurred only during this trial; but it could 
have no influence on the consumption. 

M. Bollinckx holds that the first four trials show the great 


| and the Far East of Asia. The line begins at the station 
| Baikal, eastwards at Irkutsk, on the right bank of the 
| Angara, and runs round the southern end of the lake to 
| Myssovaya, a total distance of 163 miles. It is in two sec- 
tions, the western section from Baikal to Kultuck, is 57 miles 
long, and the eastern section from Kultuck to Myssovaya is 
106 miles in length. The total cost of the entire liné has 
been so far £5,678,260, or £34,906 per mile. Some work 
remains to be finished; but it is not of a nature likely to 
affect the running of trains carrying troops and war material 
to the front. All the station buildings are ready for use. 
The greatest difficulties were in the western section, where 
the line had to be carried along a track blasted out of the 
face of the steep rocky shore of the lake. Owing to the 
succession of headlands, ravines, and inlets, the constructors 
had to bore thirty-three tunnels, of a total length of 7830 
yards, and to build viaducts and bridges. To make matters 
worse the rocky stone turned out to be unsuitable for tunnels, 
which had to be lined with strong masonry. Over 200 
bridges and viaducts had to be built, and some of the cuttings 
are 95 yards deep. The work of construction was let out to 
various contractors, who sublet the work in many cases to 
others. This led to many disputes from time to time, and 
the work was delayed thereby. As the need of the line 
became daily more apparent with the outbreak of war, the 
authorities offered the contractors premiums if the work 
could be finished by a certain date. In fact, the early stages 
of the work were marked by indifference and neglect on the 
part of some of the contractors, and attention was called 
more than once by the Russian Press to the great loss of life 
and the very many accidents, both of which were due to the 
striking lack of control and care displayed by the masters. 
At the same time the men drank to excess, were careless of 
their own safety at all times, and could not be induced to 
handle dynamite with caution. Thus, the injuries, fatal and 
otherwise, reached a total altogether uncalled for, although 
400,000 cubic fathoms of rock had to be blasted in tunnel- 
making, and 461,700 cubic fathoms in laying down the 
permanent way. 

The eastern section, although nearly twice as long as 
the western section, was finished first, for the work was less 
difficult, seeing that there is open ground between the moun- 
tainous region and the shore of Lake Baikal, and only one 


Experiments on the Consumption of Saturated Steam. 








No, of experiment 


Clearance .. 





Duration of experiment in min 406 
Admission pressure, Ib, 100 
Admission per cent. of stroke . | 12 


Vacuum in condenser, in. .. 


| | 
Average cylinder pressure, Ib... | 5 | 


Revolutions per minute | 
Average horse-power .. 

| | 
Temperature of exhaust steam. . |55 deg. C. 5 | 


Steam per horse per hour in Ib. 16-5 | 16-0 16-0 





Follinckx telescopic valves:—Disameter of cylinder, 13-75in.; stroke, 27-56in. 


Free | Back 
exhaust pressure 
0-5 atm. 


pressure 
l atm. 
31-0 


75 


28-1 
158 159-6 
92 | 101-65 | 124-56 


100 110 deg. C. -- 


29-5 





27-2 8- * 22-5 | 25-5 





OxsERvaTIons.—Runs: 1. Steam notin jackets ; 2. Cylinder jacket leaked, jacket not used in remaining experiment; 3. Prain cock opened 
by hand ; 7. Load being variable, this run was repeated ; 8. Pressure badly maintained. 


importance of a good steam jacket. The runs 5 and 6 are 
particularly interesting, in that the engine worked as though 
it was the low-pressure cylinder of a compound engine, with 
low-pressure and a late cut off. The trials 7 and 8 show the 
value of a good vacuum, as compared with trials 3 and 4, 
when the average effective pressure was thesame. The three 
last runs were made without a vacuum, the exhaust discharg- 
ing into the atmosphere. The results obtained are, it will be 
seen, admirable, and reflect much credit on Messrs. 
Bollinckx. 








THE BAIKAI RING RAILWAY. 


THE last link has just been forged in the long chain of 
communication which will enable the traveller to journey by 
rail from the Baltic coast-line to the shores of the Pacific in 
the Far East. On September 25th the first train, consisting 
of seven cars, and conveying Prince Khilkoff, the Russian 
Minister of Ways of Communication, journeyed over the 
western section of the line of railway which Russia has built 
round the southern end of Lake Baikal. The interruption of 
traffic by rail involved in crossing Lake Baikal has been felt 
keenly ever since the Siberian Railway was completed to 
Irkutsk, and the Trans-Baikalian Railway has been running 
eastwards of the lake. Naturaily the great drawbacks were 
increased immensely from the moment that it became 
necessary for Russia to send out great bodies of men and 
immense supplies of war material to Manchuria. Thus, for 
some months every effort has been made to finish this highly 
important railway. The difficulties that faced the con- 
structors were so enormous that the authorities refused for 
some time to entertain the project, especially as the traffic 
could be carried on across the lake by means of huge steam 
ferries in summer and by sledges over the frozen surface of 
the lake in winter. Still, even such traffic was impossible 
for six weeks every year. That is, both when the ice was 
forming and when it was breaking up, and also when violent 
storms or thick fogs prevented the steam ferries from running. 
Towards the end of last winter Prince Khilkoff laid down a 
railroad across the ice, and thereby was able to facilitate 
somewhat the transport of troops to the front, while a great 
deal of rolling stock could be taken out to the Trans-Baikal 
and Manchurian Railways, both of which were in great need 
thereof. In fact, during the short time that this ice railway 
was running, it conveyed 2400 goods wagons and many loco- 
motives across the lake before the ice broke up. 

If M. Witte could have had his own way, the Baikal Ring 
Railway would have been finished many months before the 
present war broke out. However, M. Witte was supported 
most strenuously by his successor, Prince Khilkoff, and in 
1899 a start was made in the direction of filling up the gap 
in through communication by rail between Western Europe 


tunnel had to be bored. Still, there were other natural diffi- 
culties in the form of numerous watercourses, marshy land, 
and the soil ever-frozen, at a depth of but a few feet. The 
cost of construction amounted to £28,600 per mile. The 
authorities have learned a lesson from their shortsightedness in 
laying down 54 lb. rails on the Siberian Railway, and the 
Baikal Ring Railway has been built with rails of 72 Ib. to the 
yard run. Moreover, there are signs that : lsogether greater 
care has been taken in laying down the line, especially in the 
matter of curves and gradients. Just before the line was 
opened to traffic thirty-five station - masters and eighty 
assistant station-masters were transferred from the railways 
of European Russia to posts on the new line, and great efforts 
are being made to secure a sufficient number of capable rail- 
waymen for the line. Unfortunately too many of the men 
employed in building the line are not of a character that 
would warrant their being taken intoservice. Many of them 
are escaped or pardoned convicts, and a great many are 
Italians, who will now return home. The line has been 
opened just at the moment when Russia is needing reinforce- 
ments at the front. Prince Khilkoff intends to increase to 
seventeen daily the number of trains running on the Siberian 
and Trans-Baikal Railways, and to this end he has had built 
a number of sidings. But, just as the lacking link at Lake 
Baikal has been made good, experts draw attention to the 
badly-built superstructure and the too light rails of the 
Siberian Railway, and to the dangerous gradients on the 
Trans Baikal Railway ; so that after all it is quite possible 
that Russia‘s railway system connecting Moscow and Port 
Arthur, and built at an estimated cost of £90,000,000, will 
not fulfil all the great expectations formed of it by Russian 
military experts with regard to the transport of troops; at 
least, not until the great main line has been relaid with 
heavier rails. 








THE JUNIOR INSTITUTION OF ENGINEERS. 


ON Saturday last the members of the above Institution, at the 
invitation of Mr. Stuart, visited the works of the Granolithic Stone 
Company at Millwall Docks. About seventy members took advan- 
tage of this opportunity to inspect the works, and those who went 
were fully rewarded for their trouble. Mr. Stuart personally con- 
ducted the gentlemen through the different shops, and gave a 
clear description of each process. Several items of particular interest 
were pointed out, one of the most interesting being a beam 80ft. in 
length, which is used for carrying the principals of the roof. It 
was originally intended that ry Se should have a clear span, 
but the authorities on the London County Council e lled the 


already given. Having pointed out these, the members were then 
shown round the works, and had the advantage of seeing every. 
thing at work. All the machinery throughout is driven electrically 
Granolithic stone is practically a mixture of granite, cement, and 
sand, The members were shown the large grinding mill which breaks 
the granite up into minute pieces, The crushed stone is then carted 
from this mill to the mixing shop, where it is automatically mixed 
with sand in the proper proportion by means of an apparatus 
worked on the endless screw principle, From here the combined 
materials are taken to ancther machine, where they are mixed with 
the cement, and sufficient water is added —also automatically —cg 
that the correct proportion can be obtained to make a suitable 

te. This is immediately carted away and put in boxes, which 
are placed on a rocking table. This table receives its motion from, 
excentrics, with a small degree of excentricity, running at a high 
speed. Consequently the paste is well mixed and a homogeneous 
mass is obtained. The mixture is now ready to be placed in the 
moulds and worked up in the required shape. It is left in these 
moulds for from two to three days, and then turned out and 
stacked for at least three weeks before leaving the works, A 
large quantity of material, which is destined for the Marble Arch 
Tube Railway, was then inspected, together with their patented 
stairways. The method of reinforcing was also shown to the 
members. A large test piece, 11ft. 6in. by 1ft. by Ift. 3in., was 
also inspected. Mr. Kirkaldy had tested this specimen, and 
found the direct strain to be 19 tons, which is equal to 38 tons 
distributed. Mr. Stuart kindly provided refreshments for the 
members before they left, and presented each one with a beautiful 
souvenir. Before leaving a hearty vote of thanks was accorded 
Mr, Stuart and his staff for the kind manner in which they, the 
members, had been received. 








THE RAVAGES OF SHIP-WORMS ON 
AUSTRALIAN HARDWOODS. 


WITH the object of ascertaining the degree of immunity from 
the attacks of Nausitoria, commonly called Teredo, and other 
ship-worms, possessed by the well-known Jarrah timber of 
Western Australia (Hucalyptus marginata), a pile of 4ft. 3in. cir- 
cumference was sent by the Government of that State to New 
South Wales, with a request that it should be subjected to a severe 
test. For the purpose of comparison, it was thought desirable to 
test the resisting qualities of the New South Wales Turpentine 
(Syncarpia laurifolia) at the same time, so a pile 3ft. 6in. in cir- 
cumference was selected for the experiment. 

In August, 1897, both piles were driven’ in about 10ft. of water, 
in the North Harbour of Port Hunter, about two miles from the 
entrance. The range of tides at this spot is about 5hft. at 
springs and 34ft. at neap tides, the water being quite salt, except 
when freshes occur ; it is then more or less brackish for a few days, 
but never fresh sufficiently long to interfere with the health of the 
ship-worms. The greatest tidal velocity is from 1 to 1} knots, 
and the velocity due to flood waters possibly 2 knots. 

In February of this year—1904—or six and a-half years after 
driving, the two piles were drawn, and sections cut between high 
and low-water marks. In the Turpentine pile, the ravages of the 
Nausitoria are confined almost entirely to about an inch of the 
sapwood, the remainder of the pile being as sound as on the day 
it was driven. The Jarrah, on the contrary, is completely riddled 
between high and low-watergmarks, the tunnels of the worm 
having a longitudinal, transverse, or diagonal direction, quite 
irrespective of the hardness or grain of the timber. 

For some reason which is at present not quite clear, the 
northern side of the pile, or the side on which the ebb tide 
impinges, appears to have been preferred by the Nausitoriu. 

Below low-water mark both piles were practically sound, and 
beneath the ground line they were in a perfect state of preserva- 
tion. 

It cannot, of course, be claimed that this one test is conclusive, 
for, unfortunately, records do not appear to have been kept of the 
locality in which each tree was grown, the age of the tree, the time 
of year in which it was cut down, or the time that elapsed between 
the felling of the tree and the driving of the pile. Each of these 
items has an important bearing upon the life of a pile, and 
possibly upon its capability of resisting the attacks of ship-worms, 

It can, however, be said that the present experiment proves 
that the Jarrah is not immune from the Nausitorna under all 
circumstances, but that the Turpentine has here added another 
to the long list of proofs that it is impregnable under almost all 
conditions to attacks of ship-worms or marine borers. This report 
is signed by Mr. J. Davis, M. Inst. C.E., Under-Secretary for 
Public Works, New South Wales. 








NAVAL ENGINEER APPOINTMENTS. 


THE following appointments have been made at the Ad- 
miralty :— 

Engineer Commanders.—B. J. Watkins, to the Kent; G. R. 
Taylor, to the Pembroke, additional for the Sans Pareil; J. Kerr, 
to the Pembroke, for the Aléxandra; 8. Hockey, to the Empress 
of India; L. Backler, tothe Russell; J. T. Purkis, to the Pembroke, 
additional for the Hawke; H. W. Metcalfe, to the Thames, for the 
Forth, and for service with submarines. 

Engineer Lieutenants.—-S. P. Ferguson, to the Pembroke, for 
service at Chatham Dockyard as first assistant to the chief 
engineer; A. E. Ewart, to the Pembroke, additional, as second 
assistant ; A. W. Reader, to the Pembroke, additional, as assistant 
to the chief engineer in charge of drawing-office at Chatham 
Dockyard ; C. A. Harding, as first assistant; J. C. Talbot, as 
second assistant, both to the Vivid, additional, to assist the chief 
engineer of Devonport Dockyard; H. W. G. D. Stidston, to the 
Vivid, additional, as assistant to the chief engineer in charge of 
drawing-office. 

Engineer Sub-lieutenants,—W. T. Parez, to the Cornwallis; (. 
R. J. Randall, to the Bacchante. 

Artificer Engineer.—N. E. Blake, to the Shearwater, additional, 
and on recommissioning. 

Acting Artificer Engineers,—E. E. Stafford, to the Bedford; J. 
Wright, to the Fire Queen, additional, for torpedo boat No, 114. 








BIRMINGHAM ASSOCIATION OF MECHANICAL ENGINEERS.—For the 
first time in the history of this Association the ordinary monthly 
meeting was held on a Thursday last week, and there was a very 
large attendance of members at the Grand Hotel. Mr. R. Holliday 
—president—was in the chair. In the course of a paper on ‘‘ Whee! 
Gearing,” Mr. W. H. Thornbery said that all classes of engineers 
were anxious to get the maximum of power at a minimum cost. 
For a long time after the introduction of steam power toothed 
gearing was universal, power from the main shaft being derived by 
means of spur gearing. This was later superseded by wide belts, 
more recently by cotton belts, but to-day toothed. wheels had 
superseded that method. One of the first applications of toothed 
wheels was in the construction of clocks. Cut gears could attain a 
very high speed if accurately made. The speaker dealt with a 
great deal of highly technical matter. His arguments, illustrated 
by lantern slides, went to show that wheel gearing, when properly 

derstood, tended to lengthen the life of machinery very con- 





firm to support it by means of brick columns 3ft. square. Another 
novelty shown to the bers was a chi nearly 60ft. high 
and 7ft. square, built entirely of their stone. The design was very 
ornamental. It was hoped that the London County Council would 
allow this chimney to be made at least 80ft. high, but here, again, 
they interfered, and would only allow it to be built the height 





siderably, whilst the saving of power was enormous. Breakages 
were few ; in short, where an engineer was a master of that branch 
of machine work, there was a great saving of labour and capital, 
and increased output and more satisfactory results all round were 
obtained. A keen discussion followed the paper; thanks to Mr: 





Thornbery closing the meeting. 
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RAILWAY MATTERS. 


Tux manager of the Newcastle tramways, Mr. Le 
Rossignol, bas tendered his resignation to the Corporation, and it 
has been accepted. : ; wae 

ading Siberian trading firms, and the Siberian 
wish to build at their own cost a line of railway to 
Tiumen, in the interests of the trade of 


Some le 7 
: of Trade, wi 
=e Omsk with 
Western Siberia. 
\ narLway conferenee held lately at Kk ieff has_ rejected 
I . sroposal to bring about through communication by rail between 
ih and Baku, because the Vladikaukas Railway reported that 
it ‘could not provide the necessary number of trains for such a 
service. : 
Ix consequence of the growth of passenger traflic on the 
‘ y between St. Petersburg and Moscow, _Inainly as 
e war, the Ministry of Ways of Communication has 
jown a fourth track, which is to be used solely for 


Jicolas Railwa, 
ie result of th 
resolved tolay ¢ 
passenger traftic. 

Tur “ Preeursor” class of four-coupled bogie express 
engines on the London and North-Western Railway have proved 
eo satisfactory that Mr. Whale is increasing their number. 
Twenty more are to be built, and will replace certain of the 
compounds and light single-driving-wheel engines. 

Tur gross receipts of the Egyptian State Railways in 
1903 were £2,320,535, the expenses £1,256,742, the net receipts 
; 93, the proportion of expenses to receipts being therefore 


e NB cr cent. In 1902 the figures were respectively £2,255, 967, 
£1 193,978, £1,061,989, and the proportion of expenses 52°92 per 
cent. 


Tur estimate of the cost of the proposed line between 
Hurdlow, on the London and North-Western Railway, Bolsover, 
and Matlock is £20,000 a mile, and the distance is twenty-six miles. 
The only tunnel! will be through the Tansley Hill to Ashover, and 
it will be over a mile in length. The viaduct across the Derwent 
valley will be 130ft. high. 

Execrric traction is now employed on all the more 
important sections of the Rio de Janeiro tramways, and recently 
a concession Was granted for the construction and working of a 
subterranean electric railway between that city and Nictheroy, on 
the opposite side of Rio Bay. Another concession has been 
obtained for a railway line on the same system between Rio 
and Petropolis. 

Tue creeping and unequal wear of rails has been 
frequently discussed, and the reasons assigned are several, but 
until the present nobody has stopped to consider the influence of 
the earth's rotation on the subject. By means of somewhat 
elaborate calculations a writer in an American engineering paper 
finds that this produces an excess of pressure equal to 200 Ib. in 
600,000 Ib. on one rail, which he thinks might be sufficient to 
produce creeping. 

AssuminG that the rails used on the doubling of the 
Canadian Pacific Railway between Fort William and Winipeg 
will weigh 80 Ib. to the yard, or 125 gross tons to the mile, 
the building of this new track, with its sidings, will give 
rise to a demand for close on 55,000 tons of rails, The 7vmes 
correspondent at Montreal states that the Canadian mills will 
receive the orders for the bulk of the rails, but that English 
makers will get the surplus orders, 


Ir appears that the purchase of the Swiss railways by 
the Central Government has not been attended with the measure 
of success attained in other continental countries. The deficit on 
their working for 1903 was 84,000f.; for 1904 it is 1,200,000f. ; 
for 1905 it is expected to be more than two millions; and 
in 1906 the wages of the employés are to undergo their customary 
triennial increase. It is hardly wonderful that, with the close of 
the tourist season, the fast through trains should be taken off. 


Tue total railway mileage of Japan at the end of 1903 
was 4237, an increase of only 211 miles over the previous year. 
Of this total 3010 miles of line belonged to private companies, 
while 1226 belonged to the Government. There was a falling-off 
in the passenger traffic on both Government and private lines 
during the year, but a slight increase in the receipts; the latter 
fact is due to the raising of rates. The goods traffic makes a 
better showing by the carriage of 1,712,919 tons of freight more 
than in the previous year, which increased the receipts by 3,894,882 
yen. 

SEVERAL new Russian Asiatic railway enterprises of a 
strategic character are being now rapidly pushed on, and are 
approaching completion. In addition to the Orenburg-Tashkent 
line, the construction of which, according to the St. Petersburg 
papers, has been successfully concluded, there are two other rail- 
ways of which very little has been heard. One, according to 
Times correspondents, is the continuation of the Titlis-Alexandro- 
pol-Erivan line of the Trans-Caucasus Railway. The second line 
is the branch from Ashkabad, on the Central Asiatic Railway, to 
Meshed, the holy city of Persia. 


Tur par value of the railway capital in the United 
States was, in 1903, £3,149,997,564, which represents a capital- 
isation of £12,637 per mile. The number of passengers carried 
was 694,891,535, an increase of 45,013,030 over the previous 
year; freight carried was 1,304,394,323 tons, an increase of 
104,708,536 tons. The gross earnings of the total of 205,313 miles 
of railway line, which is the aggregate single track mileage, were 
£380,169,381, an increase of £34,893,328; working expenses, 
£251,581,400, an increase of £28,258,021; net earnings, 
£128,661,611, an increase of £6,635,107. 


THE accounts of the Leeds tramways have been made 
uo for the half-year ended September 29th, and show a net profit 
of £39,293, The receipts reached £161,089, compared with 
£151,367 in the corresponding period of last year, an increase of 
£9721, The total cost of working was £83,500, against £80,635 in 
the corresponding period of last year. The net profit indicated, 
£39,293, is after deducting expenses for depreciation, interest, and 
sinking fund, and compares with £36,890 in the corresponding 
period of last year. There has been an addition of 500,000 mileage 
in the past year. The city has an acreage of about 21,000. 


A speciaL Commission, consisting of Lord Farrer and 
Mr. Oliver R. H. Bury, will shortly leave England for Egypt to 
examine and report upon the working and administration of the 
State railways of that country, says the Times. On their arrival 
in Egypt Lord Farrer and Mr. Bury will be joined by Major Le 
Breton, who has been appointed as third member of the Com- 
mission, The inquiry will probably extend until about the end of 
the year. Lord Farrer isa director of the Midland Railway Com- 
pany and of the Underground Electric Railways Company of 
london, and Mr. Bury is the general manager of the Great 
Northern Railway. 


Amone the important announcements made at the 
annual meeting of the Canadian Pacific Railway Company was 
that of the decision to construct a double track between Fort 
William and Winnipeg. The distance between these points is 
about 425 miles, tnd he necessity for the double track becomes 
apparent when it is known that the entire freight and passenger 
traffic between the east and the west, vid Canadian Pacific Rail- 
way, passes on one line between these two points, From Winnipeg 
« network of lines extends westward into the prairies, collecting 
the grain and distributing the freight. In the meantime, the 
double-tracking of the 400 odd miles between Fort William and 
Winnipeg is to be commenced immediately, 





NOTES AND MEMORANDA. 


NATURAL gas has been discovered in a well which is 
being sunk near Aylesbury at a depth of nearly 500ft. It has a 
pressure of 50 Ib. per square inch, 


THorRIUM nitrate to the amount of 64,520 lb., valued at 
£46,431, was imported into the United States last year, for uso 
principally in the manufacture of incandescent gaslight mantles. 


Zircon, hardness 7°5, and specifie gravity 4°65, when 
transparent, is used asa gem. A certain amount is also mined for 
its zirconia content, and is used, together with yttria, in the manu- 
facture of the glower for the Nernst electric lamp. 


Ar a meeting of the Thames Conservancy Board, held 
on Monday last, a resolution was adopted that the Upper River 
Committee consider and report whether “in the interest of public 
safety special regulations should be made for the licensing of 
petrol launches, and that they be empowered to consult experts if 
necessary.” It was stated that the number of petrol launches had 
increased from 46 in 1900 to 273 in 1904. 


Durine the first half of the current year there were 
270 coal pits in operation in Prussia, employing 445,683 persons. 
The aggregate production of coal from Prussian mines during the 
six months is returned at 54,905,789 tons, comparing with 
51,610,818 tons in the corresponding period of last year, an in- 
crease of 3,294,971 tons, equal to 6-38 per cent. The principal 
district is, of course, that of Dortmund, where there are 161 pits 
in operation, employing 260,218 persons. 

THE Armée et Marina states that the French sub- 
Marine Alose, which was built at the Mourillon Arsenal, was 
launched with success on October 12th. She is the last of a series 
of ten boats, constructed for the mobile defences of Corsica, 
Algeria, and Tunisia. The other nine are the Perle, Esturgeon, 
Souffleur, Dorade, Bonite, Thon, Grondin, Anguille, and Oursin. 
The length is 78-74ft. ; beam, 7-54ft. ; displacement, 68 tons ; 
motive power, entirely electric ; speed, 8 knots ; and complement, 
five. 

AT a recent meeting of the Paris Academy of Sciences, 
a communication by MM. Georges Charpy and Louis Grenel,on 
the temperatures of transformation of steel was read. Three 
methods were applied to each sample, making use of the electrical 
resistance, the expansion, and the thermo-electric power. It was 
found that the thermo-electric and dilatometric methods show no 
well marked correlation, except for the softer stee!s. On the other 
hand, the results furnished by the electrical resistance and dilato- 
metric methods agree closely, qualitatively, and even quantitatively 
within the limits of experimental error. 


A TABLE was submitted at the meeting of the Thames 
Conservancy Board on Monday showing the quantities of water 
abstracted from the river Thames by the water authority and the 
gaugings at Teddington Weir during Scptember last. ‘The total 
quantity abstracted was 3883-9 millions of gallons, a daily average 
of 129°5 millions of gallons, and a 21 years’ daily average for 
September of 109-9 millions of gallons. The quantity gauged at 
Teddington Weir was 9612°4 millions of gallons, the daily average 
being 420°4 millions of gallons, and the 21 years’ daily average for 
September being 386-8 millions of gallons. 


A BrazILian engineer claims to have introduced an 
improvement in propellers, which adds much to their efficiency. 
The improvement consists in giving to the surfaces of the blades of 
the screw, in the transverse sections parallel to the shaft, the form 
of trochoidal curves, so that the propeller receives the water 
without the slightest shock, and, after communicating it to an 
action partly propulsive and partly repercussive, throws it off with 
a very slight whirling motion. The idea appears insufficiently 
developed for practical results, as according to the British Consul 
at Rio Janeiro, after trial on a Brazilian boat, a propeller on this 
system had to be unshipped, it being found that the pitch was too 
small, the number of revolutions being increased more than 
50 per cent. 


Puans for a 20,000-ton battleship are being prepared by 
the United States Navy Department, says an American paper. It 
is stated that while the tonnage is enormous, the most radical 
departure from previous practice is that of armament. Instead of 
having a main battery of four heavy guns, backed by a secondary 
battery ranging from 6in. guns to one-pounders, the main battery 
of the new ship is to consist of ten 12in. guns, placed in turrets 
and broadsides, with a secondary battery made up entirely of at 
least twenty 3in. quick-firing guns. The speed of this battleship 
will probably not exceed sixteen knots ; but following the successful 
practice laid down by the Japanese navy, she would be equip 
with the heaviest long-range battery afloat ; while the great number 
of quick-firing 3in. guns would form the best defence possible 
against torpedo attacks, 


Tae statutory annual meeting of the Royal Society of 
Edinburgh was held in the Royal Institute, Edinburgh, on 
Monday, Lord M’Laren presidi The following members of the 
new council were elected :—President, Lord Kelvin; _ vice- 
presidents, Professor James Geikie,; Lord M’Laren, the Rev. 
Professor Flint, Dr. Robert Munroe, Sir John Murray, and Dr. 
R. H. Traquair; general secretary, Professor George Chrystal ; 
secretaries to ordinary meetings, Professor Crum Brown and Pro- 
fessor D. J. Cunningham; treasurer, Mr. P. R D. Maclagan ; 
curator of library and museum, Dr. Alex. Buchan; councillors, 
Dr. John Horne, Mr. C. G. Knott, Professor R. Stockman, Pro- 
fessor James Walker, Professor Andrew Gray, Mr. Robert 
Kidstone, Dr. D. Noel Paton, Professor John Chiene, Professor J. 
Graham Kerr, Mr. William Peddie, Dr. Leonard Dobbin and 
Professor J. C. Ewart. . 


At the present time there are three armoured gun- 
boats, one torpedo boat destroyer, and one submarine building for 
the Swedish navy, the torpedo boat destroyer in England and 
the other vessels in Sweden. The submarine will have 80 tons 
displacement ; length, 65-6ft.; and beam, 16-4ft. Her speed 
will be 9-5 knots when at the surface and 7 knots when sub- 
merged. The five new vessels are expected to be ready for their 
trials before the winter. The France Militaire says that, including 
them, the Swedish navy will then consist of the following vessels : 
—Twelve armoured coast defence ships, of from 3100 to 4270 tons ; 
four monitors, of 1500 tons ; seven armoured gunboats, of 460 (?) 
tons ; five torpedo gunboats, of 800 tons ; nine gunboats, of from 
500 to 600 tons; one gunboat of 280 tons, two torpedo boat 
destroyers, thirty-one torpedo boats, eighteen of the first-class, 
and various out-of-date vessels, in use as training ships or other 
auxiliaries, 


Ar a complimentary dinner given to Dr. Lee De 
Forest before his departure for America the guest, in responding, 
said that as a result of a conference with Captain Lionel James 
last year the Times wireless war service was inaugurated. This 
was the first successful utilisation in journalistic work, and 
established new records. From a boat equipped with only 96ft. of 
wire, and one kilowatt transmitter, messages up to 1700 words in 
length were transmitted over distances up to 210 sea miles at a 
speed of twenty-five to thirty-five words a minute, and frequently 
in face of transmission from any number of Japanese, Russian, 
German, and British vessels. Dr. Lee De Forest gave an account 
of the various installations which had been established in the 
United States. Discussing the relative cost of wireless and land 
wires, he said that the Western Union estimated the cost of the 
construction of a single wire at 300 dols. to 400 dols. a mile. 
According to these figures a wire from St. Louis to Chicago would 
at least cost £18,000. The cost of the long distance wireless 
stations at Chicago and St. Louis would not exceed £3000, 





MISCELLANEA. 


PETROLEUM motors are being used to propel some of 
the Swedish fishing boats. 


Ir has been decided by the Admiralty to substitute 
torpedo gunboats with boilers of the small-tube type for those a‘ 
present employed for training stokers at the home ports. 


His Masesry rue Krye has been graciously pleased to 
confer the title ‘‘ Royal” upon the Sanitary Institute, and to signify 
his pleasure that the Institute be known as the Royal Sanitary 
Institute. 

Messrs. JoHN Davis anp Son, Limited, Derby, have 
been awarded both a gold and a bronze medal for their special 
surveying and mining instruments exhibited at the St. Louis 
Universal Exhibition. 

Tae absence of coal in Brazil renders local smelting 
practically impossible; but with proper transport service, says the 
British Consul at Rio Janeiro, it would seem quite feasible to 
export the iron ore at Minas Geraes at a profit. 


Wir regard to the reorganisation of the mining 
schools in Prussia, it is announced officially that the authorities are 
considering the advisability of increasing the period of instruction 
from four to five terms, each of six months’ length. 


Two dredgers have been at work in the past season in 
deepening the St. Petersburg maritime canal, and a third one is 
about to be provided. The cost of deepening this waterway to 
28ft. will be about 4,200,000 roubles, of which sum nearly a million 
roubles have already been expended. 


Tae Brazilian Chamber—according to Reuter—agreed 
on Monday to the final reading of the Navy Reorganisation Bill, 
authorising the Government to place contracts with foreign ship- 
yards for the construction of twenty-eight new warships. There 
: = stipulation as to the countries in which the vessels must be 

uilt, 


It was pointed out at the first annual meeting of the 
Electrical Contractors’ Association in London last week that 
municipalities were indebted to the extent of £146,000,000, which 
had been devoted ty them to municipal trading purposes. The 
Association decided to oppose municipal trading so far as it 
affected the electricity industry. 


As the Russian Government has come to the con- 
clusion that it is impossible to organise at the expense of the 
Imperial Exchequer the projected service of passenger and goods 
traffic by means of automobiles between Sukhim and Novorossiisk 
along the eastern coastline of the Black Sea, the project is to be 
undertaken by private enterprise. 


Since 1882 not a year has passed but some town in 
Bosnia or the Herzegovina has been provided with waterworks, and 
during that time twenty-nine towns, including Serajevo, Mostar, 
and Travnik, have thus been provided with a plentiful supply of 
good drinking water at a total cost of about £100,000. The latest 
of these waterworks are those of Trebinje, in the Herzegovina, 
which were completed in 1903. 


ImMeEnsE beds of asphalt has been discovered this year 
in the district of Sukhum, in the Caucasus. Professor Mendelyeff 
has examined the deposits and reports that the asphalt is of 
excellent quality. This discovery is of great importance to the 
development of the briquette industry in South Russia, as the great 
quantity of broken coal lying unused in the Donetz coal region will 
now be able to be turned to account. 


H.M. Consut at Mezico City reports that the iron and 
steel works at Monterey cost £1,000,000 to complete, the necessary 
capital being raised locally. The iron mines and the coal mines 
are both about 70 miles distant. The plant is complete, and struc- 
tural iron, rolled steel rails, commercial iron, pig, &c., are being 
made. The full capacity of the plant is sufficient to supply the 
whole of the present demand of the Republic. 


A Locat Government Board inquiry was held at 
Liverpool last week into an application by the City Council to 
borrow £400,000 for purposes connected with the supply of 
electrical energy. In 1896, when the Corporation acquired the 
undertaking, the output of electrical energy was only 1,350,000 
units ; to-day it is over 26,000,000 units. The additional capital 
expenditure is needed to increase the plant and works, 


In a recent report by the Belgian Consul at Calcutta 
it is stated that there is a steady demand for motor cars in that 
city, and it is added that it is probable a large business will be 
done in these cars in the near future. The essential qualities for 
the Indian market are cheapness and quiet running. As the 
country is extremely dusty, chainless-cars are preferred. The 
motive power should be petrol, which is easily obtainable on 
journeys. 

WE understand that Messrs. Davidson and Co., of 
Belfast, have been awarded the Grand Prize and Goid Medal at the 
St. Louis Exhibition for their exhibits of Sirocco fans, &c. Messrs, 
Davidson’s exhibit has also been considered by the authorities to 
be of such merit as to warrant its classification asan ‘‘ educational 
exhibit,” this honour carrying with ita remission of half the Exhibi- 
tion charges for space occupied. We offer the firm our heartiest 
congratulations on their success. 


As a competitor in some way of electricity, alcoho! is 
now engaging much attention as an illuminating and industrial 
agent in Brazil. Its employment is much advocated in the 
interest of the sugar industry of the country, which has fallen 
into a very precarious condition. An exhibition of apparatus used 
in the production of alcohol and its application did much to show 
the public the possibilities of the article, and it is expected that an 
increased demand for commodities connected with this branch of 
trade will result. 

At the final meeting of the Liverpool Electric Power 
and Lighting Committee the chairman stated that the number of 
consumers of electricity in the city had increased during the year 
from 4790 to 5345. The energy supplied for lighting and power 
showed an increase of 20 per cent. over last year, and for tram- 
ways 124 per cent., the increase on the total output being 15 per 
cent. The new power station at Lister-drive would be ready in a 
few weeks, and additional plant was being provided for sub- 
stations. The city was at present lighted by 18,312 electric and 
gas lamps. 

Tae advantages of electricity for lighting and industrial 
purposes are very fully appreciated at Rio Janeiro, and, encouraged 
by a helpful system of natural watercourses, installations have 
been made in several of the smaller towns. Rio is about to be 
supplied with establishments for the supply of electric power, two 
companies having been formed for this purpose. One of these is 
of local organisation, with a capital of 4,000,000 milreis. The 
other has been incorporated in Canada, with a capital of 
£10,000,000, subscribed partly by Americans and partly by 
Canadians, 

On Tuesday last Messrs. Vickers, Sons and Maxim 
successfully launched at Barrow the first of the Class B type of 
submarine built for the British Admiralty. In addition to being 
differently constructed internally from the Class A type of boat, 
the new vessel is larger than any submarine previously constructed 
for the Admiralty, being about 150ft. in length, and having a girth 
of about 86ft. The B class of submarine is regarded as far more 
reliable than those in the previous class, and the new vessel em- 
bodiesail theimprovements and advantages suggested by exhaustive 
experiments, 
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REPLIES. 


B, T.—The late Professor Thurston was born in October, 
Providence, Rhode Island. 

ALPHA.—In order to become a registered patent agent certain examina- 
tions held by the Chartered Institute of Pateut Age: ts must be 
Particulars may be obtained from the Secretary, 19, Southampton- 
buildings, Chancery-lanc, W.C. 

Incor (Belfast).—We really are unable to tell you how the Incas obtained 
the gold taken from them by the Spaniards. It appears to have been 
obtained by milling very rich ore and washing out the gold. Mercury 
was not used. The crushing or milling was done in a species of 
gigantic pestle and mortar. 

H. J. (Rivers Hill).—We have taken the pumps to be double-acting. 
That is to say, we have taken the whole space swept through per 
minute by one plunger and multiplied that by two for two plungers. 
If the plungers had been single-acting then one-half the total space 
would represent discharge, on the other half would represent suction. 

J. 8. (Airdrie).—No illustrations appeared in Toe Esornger. There is 
nothing to illustrate. The system of fixing wheels and cranks on 
shafts without keys is followed by Messrs. Van der Kerchove, of 
Ghent. The wheel seat is quite parallel and dead true ; the hub of the 
wheel is bored parallel and forced on the shaft by hydraulic pressure. 
The secret of success lies in the fact that the metal, neither in the shaft 
nor the wheel hub, is stressed beyond the elastic limit of resistance, 
80 no distortion takes place. An elaborate set of tables has been drawn 
up, showing in thousandths of an inch how much larger the shaft must 
be than the hole. The figures are the result of costly experiments, and 
are not available for publication. The result is perfect. 

J. (Truro).—It is not very easy t» say when very high duty pumping 
engines were first made. It is stated, with some authority, that 
nothing beyond 150,000 foot-pounds per 1b. of steam had been got before 
1893. As far asx is known the record for general efficiency is now held 
—in the United States at all events—by the 30,000,000-gallon Allis 
engine at the Chestnut Hill station of the Metropolitan Waterworks, 
Boston. This eogive, on the official test with steam at 195 lb. anda 
piston speed of 195ft.. showed a duty of 178,497,000 foot-pounds per 
1000 Ib, of steam, 163 925,300 per 1,000 000 B.T.U., 196 B.TU. per 
indicated horse-power per minute, 10-335 Ib. of steam per indicated 
horse-power hour, 1-06 1b of coal per indicated horse-power hour, and 
a thermal efficiency of 21-63 per cent —22-58 per -cent., including 
economiser, No Cornish evgine ever attained an economy approaching 
this, 


1839, at 


INQUIRIES. 


SHIPS’ WATER-1IGHT DOORS, 

Scr, —I should be obliged if any of your readers could t-ll me where | 
could get a list of all the styles of ships’ water-tight doors which are on 
the market. .T. D. 

October 26th. 











MEETINGS NEXT WEEK. 


Tue InstTiTuTION oF Crvi, ENGINgEERS.—Tuesday, November Ist, at 
8 p.m. Inaugural Address by the President, Sir Guilford I. Moles- 
worth, K.C.LE. 

BraDFoRD ENGINEERING Socrery.—Wednesday, November 2nd, at 
7.80 p.m., at the City of Bradford Technical College, Great Horton-road. 
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M. Inst. C.E., of the University of Leeds. 

Tae CoLp SToRAGE AND Ice AssocIATION.—Monday, October 31st, at 
7.30 p.m., at Caxton Hall, Westminster. Paper, ‘‘ The Relative Value of 
Refrigerating Machines on the Compression System, and the Relative 
Value of Wet and Dry Air Cooling,” by Herr Richard Stetefeld, of Berlin. 
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THE LIVE RAIL. 


RecentLty Dr. Sylvanus Thompson, stimulated 
by another death due to the live rail, has written a 
somewhat remarkable letter to the Times. In it he 
denounces the live rail, and maintains that in the 
immediate future—or, at all evengs, within ten years 
—it will have become obsolete; and all electrical 
traction wiil be effected on the overhead system. 
We have already had something to say about deaths 
brought about by the live rail. We commend to the 
attention of our readers an article which will be 
found on page 424, in which detailed particu- 
lars are given of a remarkable series of experi- 
ments on the electrical resistance of the human 
body. It has been- known for a long time that 
while a current of 500 volts or a little more 
may kill some persons under certain conditions, 
other persons are placed in no danger by currents 
of higher voltage. It is not our purpose to discuss 
here the question of responsibility, or the necessity 
for protecting live rails; we, however, take excep- 
tion to Dr. Thompson’s statements, holding, as we 
do, that he has exaggerated the danger of the live 
rail, overlooked a serious mechanical objection to 
its use, and attached a value to the overhead 
system which does not appear to be justified by 
the facts. 

Leaving, then, on one side the danger proper of 
the live rail, we come to a practical objection which, 
we understand, is causing trouble on the North- 
Eastern. It seems that coal and mineral wagons 
drop portions of their loads on the line and these 
set up short circuits. It has even been found that 
coupling chains come against the live rail with the 
same result. Nothing of the kind takes place on the 


mineral traffic. Again, on the tube railways of 
London, there are no trespassers, none but the 
company’s servants incur risks, and for them the 
risk is apparently infinitesimal. Circumstances, in 
a word, alter cases; and while the third or live rail 
may be open to objection in some few places, and 
under particular conditions, it may be assumed that, 
broadly speaking, it is mechanically and electrically 
right, competent, and suitable to the conduct of the 
heaviest passenger traffic. That we are not alone 
in holding this view is proved by the fact that the 
New York Central Railway is being equipped on 
the third rail system. When finished this will be 
the largest and most powerful electric railway in 
the world ; and we may rest assured that the United 
States engineers and electricians have not selected 
for it the live rail without good reasons based on 
a very comprehensive experience. 

A favourite argument for the overhead system is 
that it is found to answer extremely well for tram- 
ways. The analogy between railways and tramways 
may be and is very commonly pushed too far. It is 
far more apparent than real. The amount of current 
to be transmitted to a railway train is very much 
greater than that needed by a tramcar; and 
this is peculiarly true of the acceleration 
period. Acceleration is of little moment in 
working tramways. It is of the last importance 
on such a line as that linking Liverpool with 
Southport. If the wires are to be kept of moderate 
dimensions, then the current must be of high 
tension, and complications are at once introduced 
into the motor coach. This is not the place to deal 
with the phase question, or transformers, or insula- 
tion. It is enough to say that if the overhead wire 
is chosen, then currents with eight or ten times the 
existing voltage must be used; and about this the 
Board of Trade will have a good deal to say. It is, 
of course, possible, but not easy, to put a live rail for 
slipper working on a level with the tops of the 
coaches, and so out of the danger zone. But serious 
difficulties will be incurred in doing this where there 
are many cross-over roads and points in terminal 
and other stations. When we turn to the Continent 
and examine the arrangement for electrical railway 
working we find that where the overhead system is 
employed there is more than one wire carrying 
current ; and that instead of the trolley, sliding con- 
tact wires collect the electricity. When we analyse 
the facts it becomes clear that the live rail and the 
overhead wire system represent two quite different 
methods of working—to wit, the use of low-tension 
and of high-tension currents. Each system has its 
advantages, its advocates, its defects, and its 
opponents. Many persons, however, reading Dr. 
Thompson’s letter, will fail to understand the true 
position of the whole problem of railway traction, 
because they will confound what they see in the 
street with what they fancy must be the conditions 
of working on a railway. No one will believe that 
a quart can be put into a pint pot; yet the idea is 
not a whit more preposterous than it is to suppose 
that railway traffic can be carried on with low- 
teasion currents sent through small overhead wires 
simply because tram lines are so worked. 

The true nature of the problem to be solved by 
the electrical engineer can be made very clear by 
reducing it to its narrowest dimensions. Shall we 
use a large or a small conductor to convey energy 
from the power-house to the motor coach? What 
shall be done with the current when it arrives at 
the motor coach is another and a very important 
factor in the whole problem. The mistake likely to 
be made by those who are not familiar with all the 
conditions lies in assuming that it is a matter of 
secondary importance what the dimensions of the 
conductor are. The conductor is only one part of 
a great whole ; but it profoundly modifies the details 
of the complete system. So far, it is not too much 
to assert that success in railway working has only been 
attained by the use of the live rail and low tension. 
Far be it from us to say that within the next ten 
or even five years improvements, or at least deve- 
lopments, may not take place which will enable the 
overhead wire to take the place of the live rail. At 
the present moment, however, no one can go to the 
capitalist and demonstrate with the certainty based 
on experience, that a heavy railway traffic can 
be worked to more advantage with overhead 
wires than with live rails. This is a very crucial 
point; on it turns the progress of electrical 
railway construction. We have not to deal with 
the mechanics of the system, but with the conditions 
of commercial success. Within reason, the electrical 
engineer greatly prefers high tension. It saves an 
immense amount of cost, and risk, and trouble with 
transformers. It would no doubt be possible to 
work a train with 5000 volts instead of 500 in the 
motors, but the mere possibility of working in a 
particular way is one thing; the certainty of 
making it pay is quite another. At the present 
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world are devoting time and money to the 
application of high tension to train running, and 
success will no doubt be ultimately attained. 
No one asserts that the live rail is perfect, or 
that it represents finality. All that can be said 
about it is that it is economical, efficient, able to 
carry enormous currents, and so substantial that it 
isadmirably adapted to the rough and tumble life of 
the railway. It is eminently trustworthy except 
under strictly exceptional conditions. For these 
reasons, any and ali other systems must be superla- 
tively good if they are to displace the live rail. Up 
to the present, however, be it bad or good, nothing 
else seems to be a commercial success at home or 
abroad when heavy trains have to be run regularly 
at short intervals and high speeds. For example, so 
far as our knowledge goes, nothing has been yet done 
regularly on the overhead wire system which is 
better than the daily working of passenger traffic on 
the Liverpool and Southport, the Central London, 
and several other live rail lines in this country and 
the United States. 


GAS TURBINES. 


On Friday night Mr. Wicksteed, President of the 
Institute of Mechanical Engineers, deemed it to be 
advisable, if not necessary, to say something in 
extenuation of the offence of the Council in permit- 
ting the reading of Mr. Neilson’s purely theoretical 
paper on “Gas Turbines.” It is, of course, fully 
understood that the Institution of Mechanical 
Engineers is practical first and theoretical after- 
wards. In the present case, however, there was 
no necessity for apologies or excuses. The crowd 
in the hall—mostly young men—was sufficient 
evidence of the interest of the subject; and Mr. 
Neilson’s masterly treatment of it has rendered his 
paper a standard contribution to the literature of 
applied thermodynamics. None the less was the 
paper unsuitable for reading. Accordingly, only a 
small portion of it was read. In another place 
will be found a little more than this. The large 
remainder of the paper could not be published 
with advantage in our columns; and this the more 
so that the consensus of opinion expressed during 
the meeting was that a gas turbine is, for the time 
being, at all events, mechanically impossible. 

The principle of action of the steam turbine is 
now fairly well understood. Steam of a high 
pressure is permitted to expand in a diverging 
nozzle, and the expansion work being entirely 
employed on the steam, is expended in accelerating 
its velocity. There are various systems of utilising 
this principle. The conversion of pressure energy 
into kinetic or motive energy is carried out with 
the Laval turbine in an expanding nozzle; in the 
Curtis turbine, in successive nozzles; and in the 
Parsons turbine, in successive wheels; but in all 
the end aimed at is the same. Mr. Neilson con- 
sidered with much care four different tbermo- 
dynamic cycles, and eleven cases or sets of condi- 
tions under which these cycles might be employed. 
He gave theoretical diagrams of these. He pushed 
his investigation of each case as far as it was 
necessary to go. He was always interesting, and, 
within limits, useful. But these limits must be 
very narrow. There is not in existence, and possibly 
never can be, a commercial gas turbine; and the 
main value of Mr. Neilson’s work lies in its power 
to serve as a guide, and prevent the waste of money 
on impossible combinations of mechanism. The 
paramount difficulty lies in the circumstance that 
the moving gas has to be admitted to the turbine 
at a temperature which would at once raise the 
blades to a bright red heat. As the gas must 
contain free oxygen. the steel blades would be 
“ burned” in a few hours. It is true that sugges- 
tions were made for the cooling of the blades by 
water, but we must take account with centrifugal 
force ; and it is very far from easy to see how water 
could be used without upsetting the very delicate 
balance of the wheel. So great is the temperature 
difficulty that we might almost leave the discussion 
of the questions raised here; but even about 
impossible engines there are points worth discuss- 
ing, and it is indisputable that much ingenuity has 
been manifested by Mr. Parsons and others in 
trying to devise methods of keeping the wheels 
cool. For example, the hot gas jet acts at one 
diameter of the wheel while a cold-water jet is pro- 
jected on it at another. 

The first condition of success is, of course, that 
gas shall be available to work the turbine. Now, in 
a reciprocating engine the gas is fired in a cylinder, 
behind a piston, and produces driving pressure. 
Nothing of this kind can take place in the turbine. 
Successive charges of gas and air may be exploded 
in a vessel which plays the part of a boiler, and 
from this the gas escapes through a nozzle into the 
turbine. Again, these explosions may follow each 
ether with such rapidity that they may become 





almosi continuous; and finally, instead of inten- 
tional explosions, we can have continuous combus- 
tion—tempered with unintentional explosions—as 
explained by Mr. Henry Davey in the course of 
the discussion. The conditions prevailing in his 
experimental apparatus very closely approach 
those often patented, in which the whole 
products of combustion are forced directly into 
the water in a steam boiler, and thence pass with 
the steam directly into the engine. Leaving out the 
steam, however, and compressing and firing in a 
suitable chamber a mixture of gas and oil, we have 
pretty nearly the case of the hot-air engine as 
proposed by Ericsson, Stirling, Siemens and others, 
only instead of using the hot air in a reciprocating 
engine it is employed in a turbine. Of course, in 
the Stirling engine the products of combustion were 
not used in the engine, because they were too hot 
and too dirty ; but these objections are assumed by 
Mr. Neilson not to operate in the turbine. A very 
prominent defect of the hot-air engine is the large 
percentage of power absorbed in compressing the 
working fluid; and it was shown, during the dis- 
cussion on Friday night, that this, in the case of a 
gas turbine, might be so great as to leave no power 
available for other work. 

It is claimed for the steam turbine that that form 
of waste known as initial condensation cannot take 
place ; but Mr. Neilson showed that whatever may 
be the fact with steam, there must be a very great 
waste when gas is used, due to the necessity for 
keeping the turbine blades cool ; and a comparison 
between the turbine and a piston engine is entirely 
in favour of the latter. Mr. Neilson is very explicit 
on this point. “If,” he says, “gas is allowed to 
enter a water-cooled turbine at a high temperature, 
such as 2000 deg. Cent., there will necessarily be a 
great amount of heat carried away by the water. 
In a reciprocating engine the metal surface with 
which the gas comes into contact is very small com- 
pared with that in a multiple-expansion turbine ; 
and in a reciprocating engine the bulk of the 
gas may expand and fall from its maximum 
temperature to the temperature at exhaust 
without ever coming near a metal surface. 
In a multiple - expansion turbine, or the other 
hand, every particle of gas must practically 
slide along a metal surface immediately it comes 
to the first ring of blades. With turbines em- 
ploying gas which enters the turbine casing at such 
a temperature, the heat lost through the walls and 
carried away by the water must necessarily be very 
great indeed. It is true that the metal surface in 
contact with the gas can be allowed to be at a much 
higher temperature than the inside of the cylinder 
walls of a reciprocating engine; but, in spite of 
this, the heat lost through the walls and carried 
away by the cooling water will probably be much 
greater with a turbine actuated by gas entering the 
turbine casing at about 2000 deg. Cent. than ina 
reciprocating engine in which the maximum tem- 
perature is 2000 deg. Cent. This loss of heat will 
cause the actual work done by the engine to be 
very much below the ideal.” 

The paper and the discussion which followed it 
are convincingly to the effect that a gas turbine 
cannot be made—at all events, on existing systems. 
The only conceivable turbine, we think, driven by gas 
must be one working on the De Laval principle, 
because in it a wheel might run red hot, being as it 
is, so to speak, free “in the open ;” but the material 
has yet to be found which would endure the 
centrifugal effort at the temperature. But let it be 
supposed that all mechanical difficulties were over- 
come, and that a fire-clay turbine was possible, 
actuated by gas in the condition of a white-hot 
flame. What would be gained, and how much 
better would the new machine be than the recipro- 
cating gasengine or the steam turbine? We have 
no information on this point; nothing, indeed, but a 
set of equations based on assumptions the accuracy of 
which in certain aspects cannot be verified. So far 
Mr. Nielson has certainly not made out a case for 
the gas turbine. No one disputed the statement 
that before anything could be done most costly 
experiments would have to be carried out. For- 
tunately or unfortunately, there is no good ground 
for believing that the result of these experiments 
would suggest the construction of a gas motor with 
a great economical future before it. 


A BRITISH PLATE CONVENTION. 


THE provisional agreement between the rail pro- 
ducers in Great Britain, Germany, Belgium, and 


France, to which reference was made in our last 
issue, had scarcely been signed before the conclusion 
was announced of a Convention between the ship 
and boiler plate works in the valley of the Clyde 
and in the North of England, as represented by the 
districts of the Tyne and the Wear. Negotiations 
on the subject have been proceeding for several 





months past between the Scotch Steel Makers’ 
Association and the firms in the North of England 
and these have been brought to a termination that 
is satisfactory to the parties directly interested in 
the manufacture of ship and boiler plates in thoge 
localities; but ship angles, for the present at all 
events, are pele from the operation of the 
agreement. The Convention takes the form of an 
agreement between local syndicates in a manner 
similar to that followed in Germany in the case of 
the pig iron combinations of Lorraine, Diisseldorf 
Siegen, and Upper Silesia. These syndicates work 
in conjunction with each other in the inland market 
in regard to prices, and each respects the sphere of 
activity of the others. In the case of the Anglo. 
Scotch Convention, the plate rolling mills in the 
valley of the Clyde have agreed not to compete in 
the North of England; while, on the other hand, 
the works in the latter district will refrain from 
entering into contests with the associated Scotch 
plate makers in regard to their particular local 
trading area. The question of restricting the 
production of plates has not been entertained; 
and with the exception of one contingency, to 
which reference will subsequently be made, each 
of the two sections hopes to dominate its own 
individual district. All other parts of the country, 
including the shipbuilding centre of Ireland, will he 
open to competition, and if it is possible to increase 
prices in the controlled regions, as is contemplated 
and as has already been suggested, the Anglo Scotch 
combined works would probably be in a position to 
work at full output, and dispose of the surplus 
production in other parts of the country at lower 
prices than those which already obtain at the pre- 
sent time. 

The situation which has been created by the 
establishment of the Plate Convention is regarded 
with disfavour in shipbuilding and other circles 
which are likely to be Jesinathally affected by the 
operation of the agreement for the prevention of 
underselling in the two markets in question. The 
policy of foreign syndicates is not generally admired 
in Great Britain; and it is certain that the Plate 
Convention will be equally disliked. It can be 
readily understood that shipbuilders and _boiler- 
makers in the affected areas are somewhat alarmed 
at the prospect of an advance in prices, the more so 
as their competitors in other districts, who will be 
able to buy at lower rates, will be fortified in their 
endeavours to secure contracts in the event of the 
Convention proving to be effective. The outlook 
would therefore apparently be represented by a 
prospective displacement of business, although 
perhaps only to a slight extent. In other words 
the scheme would seem to suggest the squeezing o 
the shipbuilders on the Clyde and the Tyne and 
Wear, whereas their rivals in other parts would be 
placed at an advantage by the operation of the 
Convention. But, after all, does the Anglo-Scotch 
Plate Convention really present such a_ black 
picture as has been portrayed from the point of 
view of consumers? Does not the element of 
foreign competition at once come into play when 
the plate producers begin to increase prices abnor- 
mally, if they are so ill-advised as to attempt to do 
so? This is the contingency already referred to, 
and it is highly probable that it will exercise a 
moderating influence upon the price policy of the 
Plate Convention. 

There cannot be the slightest doubt that foreign 
rivalry in British home markets will play a 
prominent part in connection with the Plate Con- 
vention. In addressing the shareholders of Palmer's 
Shipbuilding Company some time ago, Sir Charles 
McLaren stated that ‘‘shipbuilders on the North-east 
Coast are glad to avail themselves of the chance of 
buying the best materials in the market, and though, 
as steelmakers, Palmer’s interests are against 
dumped plates and angles, yet, as shipbuilders, we 
say to the foreigner, ‘Dump away as long as you 
can.’”” The chairman proceeded to remark that by 
the purchase of steel castings and forgings at prices 
which were 30 per cent. below similar products in 
England, the company had in many cases been 
enabled to secure orders for ships which would not 
otherwise have been obtained. However much we 
may regret this form of competition, the observa- 
tions made by the chairman of the company are as 
pertinent to-day as when they were uttered some 
time ago, and they should serve as a warning to the 
Plate Convention. 

A more recent warning was given on the 21st 
inst. by the chairman of Baldwins Limited, who, 
in referring to the production of sheet bars, remarked 
that the price at which the company’s output was 
sold bore no relation at all to the cost of production, 
but that it was ruled by the figures at which the 
Germans and the Americans chose to dispose of 
their surplus outturn in Great Britain. It is quite 
immaterial that this statement only applies to sheet 
bars, as it serves to emphasise the fact that foreign 
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competition in various directions is an important 
factor in any attempt to regulate prices and spheres 
tin Great Britain, and particularly on the 


of interes , , 
North-east Coast and the Clyde. In_ 1903 the 
imports of plates of all kinds in the United Kingdom 


exceeded 50,000 tons; they were not specifically 
recorded in the previous year. Of that total 
Germany sent us 44,000 tons in plates and sheets, 
as against 50,000 tons given in German trade 
returns for 1902 and 38,000 tons in 1901. The 
exports of plates and sheets from the United States 
have not yet assumed large dimensions, but the 
entire exports of iron and steel have advanced from 
196,000 tons in the first eight months of 1903 to the 
enormous figure of 708,000 tons in the corresponding 
period of this year. As the German and American 
works are prepared to develop the export trade in 
plates to Great Britain, the parties to the Anglo- 
Scotch Plate Convention will only have themselves 
to blame if they permit foreign rivals to obtain a 
stronger hold on British home markets. It is 
certain that plate consumers, however reluctant they 
may be to use foreign products to a larger extent, 
will not unreservedly place themselves in the power 
of the parties to the new Convention. 


THAMES STEAMBOATS. 


Tue London County Council have decided, for 
reasons which are not easily understood, that a 
passenger steamboat service must be established on 
the Thames. It has been proved beyond dispute 
that such a service has not hitherto been made to 
pay, because there is no adequate demand for it. 
The boats do not get a sufficient number of pas- 
sengers. Why the London County Council should 
enter into a speculation of the kind will not be 
known for a long time to come. But the truth has 
a knack of coming out in a way usually interesting, 
and not infrequently unpleasant. It has been 
decided that thirty boats shall be built, and after 
much heart-searchings and disputations, it has been 
further settled by the Rivers Committee that twenty 
of these boats shall be built on the Thames and ten 
on the Clyde. The cost of the London-built boats 
will be higher than tenders received from the North. 
It must be understood that we have for the 
present only the representations of the Committee 
to deal with, and the London County Council may 
not adopt them. Of this, however, there is small 
chance, and we may regard the matter as so far 
settled. At this point comes in the political 
economist; he argues that the County Council 
should buy in the cheapest market irrespective 
of all considerations. The County Council 
fotunately do not accept this reasoning as 
correct, and hold that even if the boats do 
cost more, as the construction will give employ- 
ment much needed to a number of workmen, it is 
better that the order should be divided than that 
a heavy expenditure in the form of poor relief 
should be incurred. The political economist ought 
to be consistent and admit that, as the wages paid 
to the workmen would be spent in London, it would 
return indirectly to the taxpayer. To us it seems 
certain that the policy of the Council is in this 
respect wise. We are none the less certain, how- 
ever, that the outlay on Thames passenger steamers, 
either in the North or on the river, is unjustified as 
a speculation. The boats are not wanted. If they 
were, private enterprise could have supplied them. 
It may be asked why the cost of these Thames 
steamers should be greater here in London than in 
the North. The answer is, in a sense, complex. 
Broadly, the cost of living is higher, and the men 
must have higher wages. Coal and material of all 
kinds are much dearer. These conditions are 
inseparable from the metropolis and must be 
accepted. But it is none the less a fact that the 
men make the most of the adverse conditions, and 
that they raise difficulties which do much to dis- 
courage enterprise and the taking of contracts, and 
the expenditure of money down the river. 

The Rivers Committee’s report supplies some 
particulars of the proposed steamboats, which 
will be found detailed on page 427. Their 
length is to be 130ft.; beam, 18ft.; the deadweight 
carried at 2ft. 10in. draught, 25 tons; the approxi- 
mate number of passengers, 320; and the speed, 
13 miles. Should the Council agree to these 
recommendations work to the amount of £124,500 
will go to London firms, while a contract for 
£59,500 will go to the Clyde. The contract price 
for the boats does not include the panelling and 
upholstering of the saloons, and an allowance has 
to b3 made for these, as also for spare parts and 
extras, which the engineer states will be required, 
and for contingencies. In these circumstances the 
Committee ask the Council to pass a vote of 
£203,000 for the boats. The engineer's estimate 
for the boats submitted to Parliament was £210,000. 


by “dead weight carried 25 tons.” The displace- 
ment of the boats on a coefficient of fineness of 
0-5 will be about 100 tons, the indicated horse- 
power about 150, After a comparison of many 
tenders the Committee advise that ten boats should 
be built by Messrs. Thornycroft and Co. at £5950; 
Messrs. Napier and Miller, £5950; and the Thames 
Ironworks Company, Limited, at £6500 each. It 
appears when the tenders are carefully examined 
that the cost of the boats built on the Thames will 
be very little in excess of that which similar craft 
would have cost in the North. It is true that much 
cheaper boats might have been obtained; but a 
consideration of all the facts does not, we think, 
justify the outery which has been raised against 
the County Council for placing orders on the Thames. 

It must not be imagined that the outlay on the 
steamers represents the whole cost of this specu- 
lation. A manager is to be appointed at a salary of 
£500 a year, and for his use an inspection launch is 
to be provided at a cost of £4500. A repairing yard 
and hauling-up slip, repairs of piers, &c., will cost 
£72,000, and the maintenance of the service is esti- 
mated to cost over £98,000 a year. We all know 
what estimates of this kind are worth. It will be 
seen that a very large number of passengers must 
be carried in order that expenses may be paid. 
Hitherto there has been no demand for river transit 
which would justify the scheme, and we confess we 
have little faith in the doctrine that the new boats 
will offer temptations great enough to overcome the 
objections which exist to the use of the Thames as 
a passenger highway. 
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COMMANDER PEARY’S NEW VESSEL. 


In another page we give an illustration of the new 
vessel which Commander Peary is having constructed 
for his next voyage towards the Pole. No one can fail to 
be struck with the pertinacity with which Arctic explorers 
such as Commander Peary return again to the attack 
undaunted by former failures, and summon all their ex- 
periences to assist them in designing ships for the 
purpoce more suitable than those which have gone before. 
The present vessel embodies a number of most interest- 
ing points, and is constructed in an immensely strong 
manner. A noticeable feature is that the very form of the 
hull, and the arrangement of the wall round the vessel at 
deck level, are such as should tend materially to reduce 
the effects of ice pressure. The idea of the wall, 
especially, is ingenious as a means of allowing lifting 
pressure by jacks to be applied. Arctic exploration at 
any time and under any circumstances entails consider- 
able hardships, and exactly what gain would accrue 
should the pole be reached is not very evident. Still, 
expeditions continue to go out, and one of the first necessi- 
ties is that as much provision as is possible should be 
made to ensure the safety and comfort of the crews of 
the vessels taking part in these expeditions. In the 
present instance it would appear that everything which 
could be done in this direction has been done, and, at any 
rate, Commander Peary and his men should have in the 
new vessel a safe—and comparatively comfortable— 
refuge. It is not likely, we think, having regard to the 
special method of construction employed, that the ship 
will be greatly damaged by ice pressure as ordinarily met 
with. We consider also that the idea of successivel 
lifting the boat and letting her drop again so as to ae 
the ice and force a way through, has distinct merit, pro- 
viding that it is not carried too far. We imagine that 
this course will only be resorted to in extreme cases, for 
a long continuance of the practice would almost certainly 
result in strains and leaks. 


THE ATTEMPT TO WRECK THE CONNECTICUT. 


Ir will be remembered that a great deal of excite- 
ment has been set up in the United States by at- 
tempts made to “wreck” the battleship Connecticut, 
about the launching time. The ultimate object had 
in view by those who attempted to injure the ship 
must remain, we suppose, a mystery. The Scientific 
American of October 15th contains a long illustrated 
article on the subject, from which we gather that the 
attempt was more foolish in its method than criminal in 
design. It seems that some one believed that he could 
sink the ship after she was launched by admitting water 
to the double skin space through the holes out of which 
two jin. rivets were knocked. How the knocking out was 
discovered we do not know, as the rivets were drilled out 
from the inside, and the shells were forced into a keel 
block. A second and even more fatuous attempt con- 
sisted in driving some spikes into the launching ways, 
under the impression that they would stop the ship after 
ste had been started. They might as well have used 
tenpenny nails. The third attempt consisted in boring a 
zin. hole in the ship’s bottom. The water really did get 
into a small bottom compartment through this. We can 
fully sympathise with our American friends in their 
annoyance. Of course, the spirit actuating criminals is 
not to be extenuated by the means employed. In the 
present case, however, it is quite clear that only a very 
low type of intelligence could resort to the use of 
expedients so childish, and certain at the worst to have 
consequences so infinitesimal. 
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and headmaster of the Central Foundation School. 


A “HEAD-ON” COLLISION. 
(From a Canadian Correspondent.) 

RicuMonv Junction is the place where the English tourist 
makes his first acquaintance with the Canadian railway 
dining-room. It is the point of convergence of the Grand 
Trunk main line between Montreal and Portland with the 
Quebec line of the same system. The junction station 
is picturesquely situated in full view of the St. Francis river, 
the main line of railway following the windings of this in a 
generally north and south direction, and the Quebec branch 
striking in from the north-east. 

It was a few minutes after ten, on a memorable Wednes- 
day morning. An excursion train from Montreal was nearly 
due at the junction, on its way to Sherbrooke, a town twenty 
miles further south on the Portland line, where the annual 
Eastern Townships Fair was the attraction of the day. A 
fast passenger train, known as No. 5 Island Pond, northward 
bound from the Vermont boundary, was due at Richmond 
Junction in a few minutes. But this train had been delayed 
a little at Sherbrooke by the crowd of extra passengers for 
the exhibition. The railway being a single track, the south- 
bound train must wait the arrival of the north-bound 
express. A train from Quebec would arrive about the same 
time on the branch line, drawing up to the same platform as 
the main line train. This branch line train bears the same 
number as the north-bound main line express, its official 
designation being No. 5 Quebec. 

The excursion train came in from the north; eleven 
carriages of excursionists from Montreal and intermediate 
stations. The locomotive hauling this train was one of the 
heavy compound class lately introduced for goods train 
service, weighing about 95 tons. The conductor went to the 
junction telegraph office, booked the arrival of his train, and 
received an order from the train despatcher authorising him 
to start for Sherbrooke on the arrival of No. 5 Island Pond 
train. The conductor went forward to the engine of his 
train, and handed to the engineman the duplicate copy of the 
order. In the meantime a train had come in, and was 
standing at the passenger platform. The excursion con- 
ductor and his engineman heard the train coming in, and 
looked back to make sure that it was the train whose arrival 
they were to await. The conductor gave the signal to pro- 
ceed, and the train was quickly in movement for the run to 
Sherbrooke. 

The clerk sitting at the telegraph desk in the station- 
master’s office saw the excursion train starting; he ran out 
on the platform just as the last car of the train was passing, 
and signalled the conductor to stop. But the signal was 
apparently misunderstood, and the train ran on through the 
south yard. It might have been stopped by throwing up the 
south distance semaphore, but for some unexplained reason 
the lever working this signal is placed 300 yards south of the 
station platform, and could not be reached before the train 
would be past the signal. 

The train that had arrived at the Richmond platform was 
the branch train from Quebec, and the Sherbrooke excursion 
was pulling out of the yard in face of the incoming Island 
Pond express. A mile south of the station there is a curve, 
and just at this point the two trains came in sight. The 
enginemen instantly shut off steam and applied the air 
brakes, but the trains met with a crash that was heard for 
miles around. The two engines, with their tenders, the two 
baggage cars, and the leading passenger car of each train, 
were jammed together in a mass of wreckage, the baggage 
cars ‘‘ telescoping ’’ the car in rear of each. Nine passengers 
were crushed to death, and twenty-three sustained serious 
injuries. The list of fatalities included a member of the 
Parliament of Canada. The conductor of the excursion train 
disappeared shortly after the occurrence, and is supposed to 
have made his way to the United States. 

This collision has been the subject of very thorough in- 
vestigation by a coroner’s jury, and also by an inspector 
appointed by the Railway Commission of Canada. The facts 
elicited show the need of change in the methods of conduct- 
ing the train service. The general rules now in force on 
Canadian railways are based upon a code which is in use on 
some of the leading railways in the United States, but the 
results are far from satisfactory. The Railway Commission 
has lately addressed a circular letter to the chief officers of 
all the railways in the Dominion, suggesting a conference of 
experts for the purpose of drafting out a new code of rules to 
be submitted for the approval of the Dominion Government. 
The Richmond disaster has led to a strong expression of 
public opinions in favour of the block system, but there may 
be difficulty in enforcing the ‘‘ absolute block’’ upon the 
single-track main lines, which constitute 95 per cent. of the 
railway mileage of Canada. 








OBITUARY. 


Mr, A. A, GARSIDE, assistant engineer to the Little Don Valley 
works, died on the 25th inst., after a few days’ illness, at Bridge- 
holme, Langsett, at the age of 42 years. He wasa native of Leeds, 
where he served in the office of Mr, Filliter, C.E., and was also with 
Mr. Williams, C.E., of Cardiff, from which place he came to 
Langsett, where he has resided for seven years. He was a quiet, 
unassuming, well-informed gentleman, painstaking in his work to 
the minutest detail, and his death is much regretted by his 
professional and other friends. 








Mr. W. J. S. BaTey, formerly colliery manager in the service of 
the Dalton Main Colliery Company, Rotherham, died in the Burton 
Hospital on the 23rd inst. About a year ago Mr, Batey accepted 
a situation at the Ibstock Collieries, Leicester. It is stated that 
he was injured by a train at the Burton station on the 2st inst. 
He formerly lived at Ryton Lodge, Doncaster-road, Rotherham, 
where he was well and favourably known, 








AccorDING to a recent issue of the Journal de St. 
Pétersbourg there has been an unprecedented demand in the 
Siberian province of Yeniseisk for all kinds of modern agricultural 
implements and machinery. The war has wrought a violent 
change in the methods of the farmers in this district, who were 
formerly content to cultivate their lands with the most antiquated 
form of implements. Now, however, that so large a number of 
able-bodied men have been requisitioned by the military autho- 
rities, the farmers have been compelled to order hastily all kinds 
of labour-saving machinery and perfected implements, and th 
sale of modern ploughs, threshers, reapers, &c., has shown an 
abnormal increase ; in many instances the loca] agents have found 
their stock exhausted. 
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HE NGINEER 


ELECTRIC CONDUCTIVITY OF THE| 


HUMAN BODY. | 


In the course of some investigations into the possible 
influence of an alternate magnetic field on the electric con- 
ductivity of the human body, Herr E. K. Miiller happened to | 
observe some singular variations in this conductivity accord- | 
ing to the psychical and physiological condition of the person, 
the following facts being discovered :— 

(1) The magnitude of the resistance is dependent on the 
hour of the day, where the measurements are made, and 
further, to a considerable extent, on the kind of meals taken. | 

(2) A striking fact is the singularly frequent return of 
exactly identical figures in series of experiments lasting for 
ten to fifteen minutes in the same minutes with the same 
person even in the case of the experiments being separated by 
several days. 

(3) The question whether the person experimented on is 
isolated in a special room or else in the company of other | 
persons has a great bearing on the figures found as well | 
as on the regularity in the course of the numeric series. | 
Whenever a new comer enters the room or a noise is produced | 
the resistance is found to be altered spontaneously to an | 
extraordinary extent. | 

(4) Not only objective causes but any internal or outside | 
psychical influence will result immediately in an oscillation | 
—often of an enormous magnitude—in the figures found for | 
the resistance. Any sensation or psychical emotion of some | 
strength will instantaneously reduce the resistance of the | 
human body down to a value three to five times less. When- | 
ever the person in question is talked to or caused to concen- 
trate his attention in any way, oscillations in the resistance | 
are noted. Any volition, any attempt to hear a distant noise, | 
and any effects of self-suggestion show an appreciable action | 
as well as any excitation of the senses, any bright ray of light 
striking the closed eyes, any smelling of bodies, even devoid of 
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any smell, was further found to be very effective. Any 
physiological action of some strength, such as breathing, | 
retaining the breath, &c., was found to exert a similar effect. 
Measurements made at the beginning and during the sleep 
will give evidence of the character of the sleep as well as of 
the vivacity of dreams. Any pain, either real or suggested, 
will result in an alteration of the resistance, the sensation of | 


| pain being preceded by an oscillation—in the case of a real | 


pain—and followed by a second oscillation. The individual | 
resistance of the body is further found to depend on the | 
nervous excitability and the conditions the person is living | 
in. Nervous persons as well as strong smokers, and drinkers, 
are found to have an exceedingly low electric resistance. The 
variability in thetemporary behaviour of the resistance during 
an experiment is also found to depend on thess factors. 
Interesting results were found in some experiments on people | 
under the influence of hypnotism when an extraordinary | 
evenness of resistance was discovered. There was, however, 
a sudden increase in the resistance of a magnitude not before 
observed in the course of these researches, as soon as the 
hypnotised person was influenced in any way. As regards 
the order of magnitude of the resistance, this—as measured 
from one hand to the other—was found to average 3000 ohms. | 





| As to the question whether these oscillations of the resistance 


are due to an electric phenomenon, such as an alteration of 
the electric conductivity of the nerves or vessels themselves, 
or else to an alteration in the nervous centres, further experi- 
ments will have to be made before this can be decided. 

The materials from which the foregoing article has been 
compiled were obtained from the Schweizerische Elektrotech- | 
nische Zeitschrift, No. 20. 


| 

Deposits of copper have been found in the neighbour- 
hood of the Baikal Ring Railway. It is reported that they will be | 
worked by a foreign firm, 








| ten machines will be upwards of 1000 tons per 


Swain Sc. 


ORE AND STONE-CRUSHING MACHINES. 


WITHIN the last few years Hadfield’s Steel Foundry Com- 
pany, Limited, Sheffield, have gone extensively into the 
manufacture of machines for stone and ore-breaking, and 
have established a special department for handling this 
portion of their business. This department also deals with 
all orders and inquiries for repair parts in connection with 
crushing machinery, such as jaw faces for stone breakers, 
tires for crushing rolls, edge-runner rings, tube and ball 
mill-lining plates, &c. Fig. 1 gives a view of the bay in 
Messrs. Hadfield’s machine shop, given over exclusively to 
the erection of stone-crushing and breaking machinery. This 
illustration shows a number of jaw and gyratory crushers, 
elevators, revolving screens, rolls, and parts used in connec- 
tion with these various machines. Above we illustrate 
one of the Hadfield and Jacks patented ‘‘ Heclon’’ rock and 
ore breakers. These are of the gyratory type, and are made 
in various sizes, ranging in capacity from two to 100 tons per 
hour. At present we understand that the company has in 
hand ten of the largest size, and one of these forms the 
subject of the illustration. They are intended for the 
Premier (Transvaal) Diamond Mines, Limited, and will be 
used for breaking the diamondiferous blue ground preparatory 
to its further reduction by large crushing rolls. This, we 
are informed, is one of the largest single orders ever placed 
for crushers of this type, and the combined capacity of the 
our, Great 
attention has been given to the perfection of details in the 
Heclon breaker, and it claims to be, from an economic: | 
point of view, the best machine on the market for the coarse 
breaking of stone or ore. 

The machine embodies several improvements as compared 
with similar machines heretofore constructed. For the 
benefit of those who are not already familiar with the gyra- 
tory type of breaker we may point out that this machine, in 
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its circular shape, is in no sense a glorified coffee | There are several objections to this practice, the principal | mental to the output of broken stone. Therefore, it 
but has a true breaking action, with even less 
t than in the Blake type breaker, to which 


being that it’necessitates supporting the shaft on a foot-step 
at the point of greatest motion, and that_it allows dust to get 





Fig 1—STONE AND ORE CRUSHING MACHINERY BAY 


into the excentric in spite of all precautions that may be 


At first sight it is difficult to under- i 
In the breaker under consideration a 


we shall refer later on. 


stand that this is so, but if one bears in mind that the head | taken to exclude it. 


important so to design the machine that renewals can be 
easily and quickly made. As regards the upper end of the 
hollow shaft, when the bearing in the spider becomes worn, 
there is a steel bush provided which can be taken out and 
replaced with a new one, bored to suit the worn condition of 
the shaft. In the case of the excentric the bushes which 
are subject to wear are of antifriction metal, and arranged in 
such a manner that spares can be carried in stock and slipped 
into position as required in order to reduce the lost time to a 
minimum. By raising or lowering the hollow shaft and 
crushing cone it is possible to vary the size of the broken 
product within certain limits, and the arrangement of worm 
wheel and worm in combination with a thread cut on the 
lower end of the central shaft has proved, so we are 
informed, a most satisfactory and effective method of accom- 
plishing this purpose. 

As might naturally be supposed the excentric bearing re- 
quires careful lubrication. The use of only the best oil is re- 
commended by the makers, and the method of conducting it to 
the excentric is simple. Small tubes carried up through a 
hollow in the central shaft, with projecting drip pieces, 
deliver the lubricant in a thin but steady stream to both 
inside and outside surfaces of the excentric. The flow is 
maintained by connecting the pipes to a source of supply 
slightly higher than the discharge. 

In the foregoing remarks we have only mentioned the novel 
features in the design of the breaker, but there are several 
points as regards the material employed in the construction 
which are worthy of attention. For example, the parts most 
subject to abrasive action of the stone are all protected with 
renewable linings of Hadfield’s patented ‘‘Era’’ man- 
ganese steel, and the machine is designed especially with 
the idea of using these various linings in this material. 
The crushing cones, as already explained, being of ‘‘ Era ”’ 
manganese steel, are simply thin mantles, secured to cast 
steel centres in such a way that when they are worn beyond 
further usefulness only a very small proportion remains to go 
to the scrap pile. As compared with solid chilled iron cones, 
i the saving in this one item alone amounts, we are informed, 

to avery considerable economy. The lower body, bottom 

plate, and driving pulley are made in best cast iron, as this 
material is amply strong for these parts, but in the case of 
the top shell, spider hopper and driving gears, which have to 
| stand the strains of crushing, Hadfield’s best toughened cast 
steel is used. The arms of the spider and the upper surface 
of the inclined diaphragm are protected from the cutting 
action of the stone by means of renewable covers of ‘‘ Era”’ 
manganese steel. All parts are made interchangeable. 

In addition to gyratory crushers, Messrs. Hadfield’s also 
build jaw crushers on the ‘‘ Blake”’ principle, but the makers 
claim that the machines as constructed by them are unique 
as they are made solid and of Hadfield’s special cast steel. 


and hollow shaft, which are practically one piece, do not | central shaft, with a ball at the upper end, is used to suppors } This patented method o construction makes the breaking of 























Fig. 3—GEAR DRIVEN TOOTHED ROLLS 


Fig. 2 BELT-DRIVEN CRUSHING ROLLS 





the hollow shaft at a point where the motion is practically 
nothing, while the hollow shaft fitting over the outside of the 
excentric is said effectually to exclude all dust and dirt. 


revolve, and that all the motion is due simply to the excentric 
turning inside the bottom end of the hollow shaft, it will be 
apparent that, as regards any two diametrically opposite 














Fig. 4--BLAKE CRUSHER AND REVOLVING SCREEN 


points on the crushing cone, the motion is simply backwards ; hollow shaft is much stronger than the usual solid shaft, | 
and forwards, The usual method of construction in gyratory | and as this is the part that has to bear the whole of the 
breakers has hitherto been to make the central shaft solid | crushing strain, the advantage is obvious. 

and to turn the lower end to fit inside a suitable excentric. 





Any lost motion in the gyratory type of breaker is detri- 





a crusher frame practically an impossibility, for as the 
strength of the Hadfield cast steel is approximately five times 
greater than cast iron, it is apparent that, although the 
machines are, as a rule, only half the weight of similar 
machines in cast iron, they have not less than two to three 
times the strength. At present the jaw crusher is made in 
eight sizes, one of the largest being 30in. by 18in., which size 
is extensively used for breaking limestone flux for blast 
furnaces. One of these crushers is shown in Fig. 4, con- 
nected to a revolving screen. 

In the way of crushing rolls, both belt and gear-driven 
machines are manufactured by this firm. Fig. 2 shows the 
former type of machine, one belt running open and the other 
crossed. These rolls have smooth shells, and are intended 
for comparatively fine crushing. Fig. 3 represents toothed 
rolls, gear driven, the function of which is to receive the flat 
spalls or slivers in macadam-making plants, and to reduce 
same to a cubical product. 








LIVERPOOL ENGINEERING SocteTy.—The opening meeting of the 
thirty-first session will be held on the evening of Wednesday, the 
2nd November next, at eight o’clock, when the President-elect, 
Mr. Frank E. Priest, M. Inst. C.E., will deliver his inaugura 
address, For the succeeding meetings the following is the presen 
proposed scheme of papers to be read, subject to amendment of 
titles by the respective authors :—16th November, 1904: Mr. E. 
Allen, M.I. Gas E., ‘‘Some Engineering Problems in a Gasworks.” 
30th November: Mr. S. H. Ellis, Assoc. M. Inst. C.E., ‘‘ Some 
Notes on Hydraulic Limes.” 14th December: Mr. T. Molyneux, 
‘* Heavy Motor Vehicles.” 25th January, 1905: Mr. F. W. Steele, 
| Design and Work of Pressing, Stamping, Forging and Similar 
| Machinery.” 8th February: Mr. T. Duncanson, M. Inst. C.E., 

‘* Flow of Water in Pipes, Rivers, and Channels.” 22nd February: 
| Mr, Fielden Sutcliffe, ‘‘Sundry Practical Notes on Dock Construc- 
tion.” 8th March: Mr. A. F. Fowler, M. Inst.C.E., M.I. Mech. E., 
‘* The Evolution of Harbour Engineering.” 22nd March: Mr. H. W. 
Wilson, A.M.I.E.E., “‘ Electric Traction on Main Line Railways.’ 
5th April: Mr. A. S. Mason, ‘‘ Sewerage and Sewage Disposal,” 
26th April: Annual general meeting. 
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INDENTATION TESTS ON STEEL. 


In an interesting paper recently read before the Soci¢té 
d’Encouragement pour 1’Industrie Nationale, Monsieur 
Guillery, of the Société Francaise de Construction Mécaniques 
of Denain, described an apparatus designed at the Denain 
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works for carrying out indentation tests on steel. In a few 


| hardness. 
to the original section of the test’ bar, and at the moment of | 
fracture the actual section is much smaller than it was | 


| satisfactory. 
hardness consists in indenting the metal by means of a ball | 
pressed against its surface by Belleville discs dished to a | 
known amount. Twokinds of apparatus are made, one being | 
The other is much more accurate, but cannot be 
carried about easily. The portable apparatus is adapted for | 
i A ball of 5 mm. diameter | 
is used, and the pressure is obtained by'a blow on the head | 
A—Fig 1—the excess of kinetic energy being taken by the | 
, circular buffer which comes into contact with the test piece. 
| Two sizes are made, one for 750 kilogs. and the other for 
3000, the latter being accurate to within 5 or 6 kilogs., | L Q 
| necessary to break the specimen, (b) the velocity of impact 
| tures. 
| and is operated by a static pressure. 
| drical steel case A—see Fig. 2—screwed toa bed-plate B, and 
| containing the Belleville discs U, also a regulating packing | 
opening remarks the author urged the importance of carefully | disc C. The pressure of the disc is transmitted to the ball 


the series of tests, must be quickly and easily performed, and 
at the same time precise and not expensive. The methods 
the author describes are claimed to unite all these necessary 
requirements. Results from experiments carried out by him 
show that in the case of the commoner metal it is, in most 
instances, sufficient to study two properties only, namely, 
hardness and brittleness. The elastic limit is only interest- 
ing, it is argued, in certain cases, more especially for special 
steels. 

The principle of M. Guillery’s apparatus for determinirg 
resistance or hardness is based on the penetration of balls 
pressed statically on the surface of the metal. For the elastic 
limit the indentation of a polished surface of the metal is 


relied upon, while for brittleness and hardness the breaking | 
of notched bars by impact is employed. The method now | 


| deduced. 


Se 


far as 64 kilos. were made of annealed steel of increasing 


hardness, the last two being of tempered spring steel. The 
diameters of the imprints made are measured by means of g 
glass gauge constructed by M. H. Le Chatelier, which 
gives readings correct to one-tenth of a millimetre to the 
naked eye—Fig. 4. The apparatus just described jg 
suitable for the determination of the elastic limit 
without alterations, It is sufficient to screw down in 
shackle placed under the screw of the apparatus truncated 
polished pyramids or cones, and subjecting them to 4 
maximum ccnstant load. Having obtained the deformed 
section, and comparing it with the load, the elastic limit can be 
In the apparatus for brittleness—Fig. 5—A is a 
knife edge, B a fly-wheel, C a frame, D a tachometer and 
tube to show the work absorbed, E a crank, F a lever for 


commonly employed to determine hardness consists in the | engaging and disengaging the coupling, G is the controlling 


measurement of tensile strength. In addition to this, speci- 
fications generally impose a whole series of tests embodying 


Tensile tests, says M. Guillery, only imperfectly define 
The stress is usually taken as the ratio of the load 


originally. The effect of this contraction is not taken into 
consideration. Moreover, different results are obtained from 


| these tests, even for metals of the same hardness. It is equally 


well known that there are notable differences in the results 


obtained with test bars of different sizes and shapes. M. Guil- | 
| lery strongly advocates the test by indentation by balls as the | 
| best for hardness, and claims for it that it gives trustworthy | 


results independently of the various influences which modify 
those of tensile tests. 


to the actual metal, and in as many places as required. 


The brittleness test consists in measuring the work absorbed | 
The shape of the notch has been discussed | 

by many eminent engineers, but the author recommends | : 
| square test bars—10 mm. by 10 mm.—the notch to be 2mm. | length, 890 mm.; breadth, 210 mm.; and weight, 220 kilos, 


by the fracture. 


Moreover, the indentation method has | 
the great advantage, he says, of requiring only the rough | 
polishing of a few square centimetres of the surface to be tested, | 
and of being applicable, not only to a separate test piece, but | 


| lever, H a movable anvil, and I the notched test piece, 

| The dimensions of this machine are:—Height, 500 mm: 
elongation, bending, impact, &c. The multiplicity and rigour | 
of the tests imposed clearly show that none of them can be | 

| relied upon to give positive indications; all they can do is to 

| help in the formation of an estimate. 
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deep. These have been tried at ‘‘ Le Laboratoire des | The principle on which it works is that a fly-wheel driven at 
Ponts et Chaussées,’’ and have proved themselves to be | a correct velocity causes the breaking of a notched bar. The 


portable. 


determining approximate results. 


and is the best suited for metals tested at high tempera- 


studying the conditions under which the different metals | E by means of the casting D. On the top is a screw, which 


employed work in actual practice. His paper does not deal 
with chemical and microscopical analyses, but is confined 


is only for gripping the test piece between the shackle, §, | 
and the ball. The necessary pressure is obtained by means | 


of the handle O, and G being 


fixed to an excentric of a de- | 


finite throw, is forced down by 
the lever O, from which the 
pressure is obtained. One end 
of the stirrup, G, is connected 
to an excentric axle I, actu- 
ated by the lever O. The 
excentricity is 1°5 mm., and, 
consequently, by moving the 


| 
| 
| 


machine. 


The fixed type, as already stated, is more delicate, | 
It consists of a cylin- | 


lever through 180 deg. thespeci- | t 
men is indented by thisamount. | placed between small shackles on the movable anvil; the 
A calibration test is made as | latter, which is made of cast steel, carries on the side which 


n the case of a tensile testing | 


The principle involved in the measurement of | lost kinetic energy is obtained by the loss in speed, which is 


easily measured. A steel fly-wheel of suitable dimensions 
and perfectly balanced carries on its rim the knife edge to 
break the specimen. The axle of the fly-wheel usually rests 
in two ball bearings at the sides of the frame, and at the 
instant of impact it no longer rests on the balls but on 
surfaces of sufficient area to bear the shock. The cast iron 
frame to which these bearings are fixed is made strong 
enough to withstand the shock or reactions which are caused 
therefrom. The fly-wheel is regulated either mechanically 
or by hand to a velocity such that (a) the energy stored in 
the mass will be greater than that which in all cases will be 


be equal to that adopted already for the brittleness test— 
that is to say, which corresponds to a free fall of 4 mm. 
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height. The driving gear is regulated by a cylindrical 
clutch, of which the movable part is mounted on 
a lever, This lever is ordinarily hooked to the frame, 
but when it is released a spring tends to make the 
lever engage the clutch, so that the fly-wheel commences 
to turn, accelerating until the normal speed is obtained, either 
by hand on the crank, or by power transmitted through a 
belt working in the grooved pulley. The notched test bar is 


receives the blow a plate of hardened steel. A spring of 
sufficient strength always tends to move the anvil towards 


This can be done | 
by taking a metal of known | 
hardness and measuring the | 


the wheel—that is to say, to the position in which it will 


Arrangement for ) , [ ) L i 
: receive the blow. It is this anvil which carries the essential 


measuring the 
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Fig. 2 


simply to the mechanical properties of the metal. It is ex- 
plained that inorder that a test may be trustworthy it must 
fulfil three conditions: (1) It must give exact indications of 
the properties of metals; (2) it must register indisputably 
all results without leaving anything to be decided by the 
judgment of the experimenter ; and (3) the test, or better, 


| 7 mm. is made in the rings. } 
' between tensile and hardness tests by this machine, and the 
The test pieces as ' 


diameter of the indentation. 
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| mechinism which brings the test piece under the knife edge at 

















The metal which has been found most regular is the bronze 
used at the Mint for medals. The apparatus in which the 
10 mm. ball is used is adjusted so that an impression of 
A comparison has been made 


results are shown on the curve in Fig. 3. 

















the proper time. It consists of acam fixed on a rod, which can 
impart to it a rotating but not transverse motion ; the rod 
terminates in a latch worked by a spring, which tends to keep 
the cam in gear and to keep the lever towards the operator. 
When, by the aid of a lever placed in front of the apparatus, 
the anvil is pulled towards the operator, the spring throws 
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into gear and the latch becomes horizontal, and 


the lever is pushed, the rod is displaced and the latch 
; ceives a blow from the knife edge, which throws the cam out 
aon r and leaves the anvil to the influence of the spring. The 


throwing out of gear is instantanoous, and when the knife has 
made one complete revolution it strikes the test bar. The 
tachometer is a small centrifugal pump, on a vertical axis, 
which, by means of a graduated water-level gauge, gives the 
speed at any time and the work absorbed. A safety 
mechanism makes it impossible to insert the test bar or to 
displace the shackles when the anvil is out of gear. The fly- 
wheel is covered by an iron ease. 








THAMES PASSENGER STEAMBOATS. 


Wuen the Thames River Steamboat Service Bill received 
the Royal Assent in the middle of August last, the London 
County Council invited twenty-seven firms to submit tenders 
for the construction of ten, twenty, or thirty steamboats. As 
a result, eleven firms sent in tenders. In inviting the 
tenders, the Council did not forward a detailed specification, 
but allowed each firm to send in its own designs and specifi- 
cations subject to certain general conditions. On examina- 
tions of the tenders and of the drawings which accompanied 
them, it was found that they were not in all respects com- 
parable, and it was decided to ask the various firms whose 
designs were considered to be the most suitable to send in an 
alternative tender for boats built to a more definite specifica- 
The five firms in question, with the details of their 








| devices, 





material, sand, shingle, &c., travel in considerable depths of 
water, we can now, by the judicious application of sets of these 
submarine cable groynes, enco e the retention of travelling 
detritus in situations hitherto unnoticed and uncared for, and by so 
doing we can fill in swills, or build up the foundations of many 
shores now rapidly disappearing. 

These groynes may ake be employed from high-water mark, in 
which case the heavy chain cable must be strongly pinned down on 
the visible shore by iron bars driven in to a considerable depth. 
In this way all the expense of timber work, as generally under- 
stood, is dispensed with, and this may prove a desideratum in 
shores at present untreated with groynes or other protective 
R. G, ALLANSON- WINN. 
22, South Frederick-street, Dublin, 

October 25th. 





AIR PUMPS, 


Sir,—I am surprised to find that, in his letter published in your 
issue of the 7th inst., Mr. Sykes Benn suggests that the statement 
in my letter in your issue of September 16th, that the vacuum 
alleged to have been obtained with one of his air pumps was 3-2 
per cent. higher than the theoretical maximum, might be due to 
my having taken the barometric pressure of 29-2in. as being the 
pressure at sea level instead of at Haslingden, at an altitude of 
720ft. Had I based my calculation upon such a misinterpretation 
of the data in Mr, Sykes Benn’s letter, the difference between the 
vacuum alleged to have been obtained and the theoretical maxi- 
mum would have figured out at 6-16 per cent. instead of 3-2 per 
cent., as shown below :— 

Barometric reading assumed to be at sealevel .. 29-2in. 
———— reading at Haslingden, 720ft. ubove 
sea leve. 


OR Ee ae ge 
Pressure in inches of mercury corresponding to 





tion. y : : 87 deg. Fah., tempe-ature of air pumpdischarge 1-288in. 
tenders, are given in the following table :— Highest possible vacuum .. .. 28-416in. — 1-288in. = 27-128in. 
Length Breadth (Dead weight] Number of | Guaranteed 
RRR carried at | passengers| speed i . 
Name of firm. se | mA oft. 10in. lat 2ft. 10in Pa poner Price. Remarks. 
’ } ; draught. draught. Miles. 
Johu 1. Thornycroft 130ft. 18ft. 25 tons 320 13 £5950 | Classed at Lloyd’s and built | 
under Lloyd’s survey. 
Napier aud Miller, Ltd. 130ft. between | 1sft. ad “id £5950 ‘ 
perpeadiculars. | 
Palmer's Shipbuilding and Iron Co.. 
Ltd. Perr Bert eed ee 130ft. | 18ft. pe nN a £6297 
Sir W. G. Armstrong, Whitworth 
6G CO:..< <2” 3s Se te <0" as 130ft, betwe n 18ft. * BS ss £6400 - 
perpendiculars. 
The Thames lronworks, Shipbuild- fa 130ft. 18ft. - ” osiuanhin £6250 ” 
ing, and Engineering Co, Ltd. ..)| B ye0ft, 18ft. z cs 13 £6500 |Teader for 10, 15, or 20 boats. 
10 to be built at the Co.'s 
yards and the remaiving 
| hulls at the yards of other 
| Thames builders. 


The Rivers Committee have decided to recommend the 
Council to accept the tender of Messrs. Thornycroft and Co. 
for ten boats at £5950 per boat ; the tender of Messrs. Napier 
and Miller for ten boats at £5950 per boat ; and the tender 
of the Thames Ironworks Co. for ten boats at £6500 per boat. 
Kach firm will have to submit working drawings for approval 
before the work is commenced, and will have to sign a con- 
tract prepared by the Council's solicitor. The Committee 
think that, in spite of the fact that the lowest tender in the 
last case has not been accepted, that they will be held to be 
right under the circumstances in their decision. It was 
doubtless their wish, if possible, to give as many boats as 
possible to Thames firms. 

The total vote in connection with the steamboats and their 
construction is to be £207,530, this sum to be repaid in 
instalments spread over twenty years. A sum of something 
over £70,000 will have to be spent on the purchase of 
interests in and for repairs and alterations to piers, for the 
provision of new piers and moorings, and for providing and 
fitting up a repairing yard and grid. The annual expendi- 
ture is estimated as follows :— 





t 

Wages on boatsand piers .. .. .. .. .. «.. 39,500 
Fuel and stores, repairs, docking, insurance, 

establishment charges, and sundries .. .. 33,900 
Maintenance of piers, cluding gas, fuel, and 

repairs Se ee Se ar eer 2,500 

Interest and sinking fund charges.. .. .. .. 19,616 

Cumtingemedes .. .. cc cc oc cc cc «+ oo 8,666 

£98,930 


lt is hoped that when the service has attained its normal 
proportions the revenue will be sufficient to cover expendi- 
ture. 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
correspondents, 





CABLE GROYNES. 


Sik,--'The fact that the sea’s encroachment on certain coast lines 
is due in agreat degree to erosion going on below low-water level 
is now very generally admitted, and, in order to encourage the 
deposit and retention of material over areas of the sea bed, 
hitherto untouched by protective devices, and thus push out low- 
water mark further seaward, I have devised a flexible submarine 
groyne, which may be shortly described as follows : 

! take a chain cable or wire rope, the weight of which is depend- 

ent on local conditions and requirements, such as currents, waves, 
contiguration of sea bed, &c. &c., and to it I firmly attach—in 
unbroken line—either a succession of crates, or trees and shrubs, 
the size of which also depends upon the local conditions. One end 
of this chain, now converted into a flexible hedge-like obstruction, 
is fastened to a pile in the neighbourhood of low-water mark. The 
other end is anchored out to sea at the point decided upon, and in 
any depth of water. The length of the chain is, of course, 
dependent upon the distance at which the influence of the groyne 
is required by the engineer, 
_ Soon after the flexible groyne has been placed in position—this 
is effected by paying out from ships or lighters—sea weed and 
other material begin to fill in the interstices in the submerged 
ledge, for such the new groyne is in reality to become, which in 
its turn will in to slow down currents, and encourage the 
deposit of detritus of all kinds. The collection of materia] com- 
menced below low-water level will extend to levels above, so 
that the foundations of the shore will be kept 
covered, and erosion will be stayed. ‘hese submarine 
groynes may be of almost any dimensions, from 5ft. to 20ft. above 
the sea bed, according to the size of the attachments to the cable 
orrope. One special feature is that these groynes are easily placed 
in position, and at very much less cost than ordinary timber or 
tone groynes, in similar positions. Another point is that should 
shey prove ineffective on any shore they can always be removed, 
and the chains sold again as old iron, The ease with which num- 
bers of such groynes can be manipulated for the’ protection of a 
line of coast where it is known there is a great travel of 
material which it is desirable to retain will be at once apparent. 

As it has been repeatedly shown that enormous masses of 








Therefore, the vacuum of 28-8in. stated to have been cbtained 
would have been 1-672in., or 6-16 per cent. higher than the 
theoretical maximum. 

Referring to the particulars of tests given in Mr. Sykes Benn’s 
letter in your issue of the 7th inst., the vacuum recorded is in 
each case higher than possible under the conditions stated, as 
shown below :— 


First Test. 


Temperature of air pump discharge .. .. .. .. 100 deg. Fah 
Pressure corresponding to above temperature, in 
inches of mércury ee ee ee Oe 


Barometer at Haslingden 
Highest possible vacuum 
a eerie D. 
Registered vacuum exceeds highest possible vacuum by 
28in. - 27-1 = 0-9, or 8-32 per cent. 


Second Test, 


29in. - 1-9in. = 27-lin. 





Temperature of air pump discharge .. .. .. .. 90 deg. Fah. 
Pressure corresponding to above temperature in 

inches of moreury. <. .. <. ss os «c es 3-@iim 
Altitude above sealevel.. .. .. .. «. 1200ft. 
Assumed barometer at sealevel .. .. .. .. .. 30in. 
ae barometer at 1200ft. altitude .. .. 28-68in. 
Highest possible vacuum .. .. 28-68in. - 1-4lin. = 27-27in. 


Registered vacuum .. .. .. .. .. «. .. «- 28-625in. 
Registered vacuum exceeds highest possible vacuum by 
28-625in. - 27-27in. = 1-355in., or 4-96 per cent. 

Even if the barometer at sea level had been 30-355in., the 
registered vacuum would have been lin. higher than theoretically 
possible, 

The practical effect of these discrepancies, apart from the danger 
of raising false hopes in the breasts of buyers of air pumps, is to 
emphasise the necessity for carefully calibrating one’s instruments 
before making tests, more expecially when the latter are intended 
for publication. Even ‘‘ mercurial” gauges have been known to 
lie ; generally because they have not been, in a strictly chemical 
sense, purely mercurial. D. A. BREMNER. 

Salisbury House, London-wall, E.C., 

October 19th. 





AUSTRALIAN TRADE MARKS. 


Sir,—We beg to draw the attention of manufacturers to the fact 
that a new Australian Federal Trade Marks Bill is shortly to be 
promulgated. The Bill has been passed in the Senate, and will be 
immediately brought into operation after the necessary formalities 
have been observed. Under the Act existing State trade mark 
registrations may be extended or converted into Commonwealth 
registrations, and thereupon the State registrations will cease. All 
State registrations will lapse fourteen years from the commence- 
ment of the new Federal Act, or when any renewal fee would 
become payable thereon, 

The essential features of trade marks registerable under the new 
Act are substantially the same as those prescribed under the English 
Act, namely :— 

(«) A name of a person printed, impressed, or woven in some 
particular and distinctive manner ; or 

(b) A written signature or copy of a written signature of the 

rson applying for + erga thereof, or his predecessor in 

usiness, as a trade mark ; or 

(c) A distinctive device, mark, brand, heading, label, or 
ticket ; or 

(d) An invented word or invented words ; or 

(e) A word or words having no reference to the character or 
quality of the goods, and not being a geographical name used or 
likely to be understood in a geographical sense, 

It has, however, to be noted that any word or words, letter, 
figure, or combination of letters or figures, which do not necessarily 
involve any of the essential features above referred to, mgs oo 
registered as a trade mark under the new Act, if such have n 
used before the lst day of January, 1901. 

27, Chancery-lane, EDWARD EVANS AND Co. 

London, W.C., October 25th. 





HIGH-SPEED ENGINES. 


Sir,—I have read the very interesting article in your last issue 
on ‘Pistons for High-speed Engines,” and thank you for your 
favourable notice of the ‘‘Rowan,” May I say that, when required, 
a restraining device is fitted to the Rowan piston-rings which 
effects the same purpose as those fitted to other types of packing, 





and that the restrained packing may be fitted to pistons without 
junk-rings with the same facility that the ordinary Rowan pack- 


ng is. JoHN Hin, Jtn. 
, Ulster Chambers, Belfast. October 24th. 








CATALOGUES. 





DruM ENGINEERING ComPANy, 27, Charles-street, Bradford.— 
Illustrated catalogue and price list of Johnson’s patented ‘drum ” 
pumps, 

C. L’EsTRANGE Ewen, 45, Hope-street Glasgow.—This is a 
catalogue containing illustrations and particulars of motors and 
motor boats designed and supplied by Mr. Ewen. 

GENERAL Exectric Company, Limited, 71, Queen-Victoria- 
street, London.—This little pamphlet is devoted to electric 
radiators, several new types of which are shown. 

HERBERT MorRIS AND BastertT, Limited, Empress Works, 
Loughborough.—This booklet describes the construction and 
various applications of the H.M.B. worm-geared pulley block. 

GRAHAM, Morton AND Co., Limited, Hunslet, Leeds.—Cata- 
logue No. 940, just issued, describes and illustrates the conveying 
plants which have been erecied by this firm during the last twelve 
months, 

J. S. Henry, 287-291, Old-street, London.—Five tasteful little 
books containing illustrations of wooden electric fittings of original, 
and, in many cases, praiseworthy design, have been issued by this 
firm. 

Mr. Percy Pitman, Bosbury, Ledbury, Herefordshire.—A sheet 
of particulars of Pelton wheels, just issued, contains particulars of 
a neat little combined water motor and shunt-wound dynamo 
suitable for charging the accumulators of motor cars. 

MIDGLEY AND SvuTCLIFFE, Richmond-road, Bradford.—This firm 
has just published a new catalogue of machine tools, which con- 
tains particulars and wood engravings of a large variety of tools, 
from a simple hand-turning lathe to machines of a much more 
expensive character. 

Davipson AND Co., Limited, Belfast. — An extremely neat 
brochure, No. 327, just published, deals with Sirocco induced 
draught for boilers. Incidentally it deals with the advantages of 


fan draught generally over chimney draught. The book contains 


illustrations of typical installations of Sirocco fans. 

G. RENNIE AND Co., Greenwich.—This publication has been pre- 

red with the object of explaining the nature of this firm’s 

usiness to those who are not acquainted with it. The products 
include steel gunboats, steamers, floating docks, pontoons, yachts, 
&c. The works have lately been rebuilt. 

JOSEPH CROSFIELD AND Sons, Limited, Warrington.—-This cem- 
pany sends us a short descriptive account of the products manufac- 
tured at its works,and of the chemicaland mechanical processes 
involved in their manufacture. Although the pamphlet contains no 
illustrations, it is rendered attractive by the use of pleasing type 
and good antique paper. 

CHENALL AND Sons, Totnes.—This little book deals with the 
use and advantages of Dartium alloy in the manufacture of steel, 
malleable cast iron, and ordinary cast iron. The makers claim 
that by the use of this alloy the ironfounder is rendered indepen- 
dent of the steel foundry, as he can make his own steel castings. 
Machine shops can make their own tool steel from scraps, and cast 
iron can be improved. 

HoLDEN AND Brooke, Limited, Sirius Works, West Gorton, 
Manchester.-New list No. 69 is devoted to Brooke’s patent auto- 
matic boiler feed regulator. This isaself-contained and automatic 
apparatus, to be fitted entirely outside the boiler, for controlling 
the height of the feed and maintaining a steady water level. 
List 71 deals with Brooke’s exhaust head for arresting hot and 
greasy condensation water. 

HorseHAY COMPANY, Limited, R.S.O., Shropshire. — This 
company makes steel and wrought iron bridges, roofs, and construc- 
tional work ; cast iron stanchions, columns, and special plant for 
gas works ; the Wilson patent power gas plants ; and Temperley 
transporters. This admirably-produced volume contains large- 
size illustrations of the company’s works, and recent plants con- 
structed in various parts of the world. 

MEPHEN FeErcusON LocK-BAR Pipe Company, Limited, 41, 
Oswald-treet, Glasgow.—This little pamphlet describes the con- 
struction of the Ferguson lock-bar steel pipe for water, gas and 
other purposes. This pipe has been on the market some years, 
and possesses several advantages over cast iron pipes, being lighter 
and cheaper. It is made in sizes from 15in. to 48in. diameter 
by 28ft. long. The sole representatives are Stewarts and Lloyds, 
Limited. 

ScHwArRtTzkorrr Coat Dust FirinG SyNDICATE, Haydock, St. 
Helens.—This book is devoted to the subject of coal dust firing as 
applied to boilers and furnaces, and contains an extract of a 
report by the Manchester Steam Users’ Association, with notes by 
the late Mr. Bryan Donkin. A large portion of the book is taken 
up with particulars and admirable illustrations of the Schwartzkopff 
apparatus. The book is well worthy of a corner in all steam 
users’ bookshelves. 

ALFRED HERBERT, Limited, Coventry and London.—A well- 
finished and interesting book on modern turret lathe practice. 
The various turret lathes manufactured by this firm are described, 
and the work which can be done on the lathes is illustrated. All 
the machines are interesting, but special attention must be called 
for No. 16 combination turret lathe. The great variety of work 
which this machine is capable of performing must render it a great 
acquisition to any workshop. Photographs of auxiliary machines 
for use in the turret lathe department are given, including self- 
opening dies, universal cutter grinder, die grinding machine, and 
oil extractor. The whole book is interesting and well worth 
reading. 

ASSOCIATION OF LICENSED AUTOMOBILE MANUFACTURERS, 7, East 
Forty-second-street, New York City.—This handbook of gasoline 
automobiles contains illustrations and particulars of the products 
of the principal manufacturers and the importers of petrol cars 
throughout the United States. It is a joint publication, and—to 
quote from the introduction—‘‘ Each manufacturer or importer 
conducts his business entirely independent of the other, and, of 
course, in open competition, but the recognition by the companies 
represented herein of the basic patent No. 549,160, granted to 
George B. Selden, November 5th, 1895, on gasoline automobiles, 
which controls, broadly, all gasoline automobiles which are 
accepted as commercially practicable, isa guarantee that a purchase 
through the several companies herein represented, or through their 
agents, secures to the purchaser freedom from the annoyance and 
expense of litigation because of infringement of this patent.” 

CROMPTON AND ComPANY, Limited, London-wall, E.C.—An illus- 
trated price list of continuous-current motors. The motors are now 
made in fourteen standard sizes, the normal outputs ranging from 
2 to 125 brake horse-power. They are wound for the following 
voltages—110, 220, 440, and 500. For each size the» firm have 
standardised several different windings, giving a large range of 
output and apeat Each ordinary variety of driving gear, from 
the ordinary belt pulley to the geared motor, is quoted for sepa- 
rately. Over-all dimensions, net and gross weights, and shipping 
measurements, together with particulars of standard pulleys, fly- 
wheels, couplings, foundation bolts, &c., are given. A consider- 
able amount of attention has been paid to starters. These have 
been divided into three types, each representing a-different rating 
in the resistance, viz., light-load starters, half-load starters, and 
full-load starters. This catalogue contains many other items of 
interest. 
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FERRO-CONCRETE BRIDGE. 


Av the invitation of Mr. L. G. Mouchel about forty engi- 
neers journeyed to Purfleet, in Essex, last Monday to be 
present at a test made on a new ferro-concrete bridge, erected 
on the Hennibique system. A new jetty has been erected at 
Purfleet to enable refuse brought down the river from London 
to: be landed there, and this bridge has been constructed to 
connect the jetty with the ferro-concrete approach. The 
design is pleasing, and is of the bowstring type. 
The length of the span is 59ft. 8in., and the width is 
20ft. Gin. It is carried on four circular concrete piles 5ft. 
in diameter, and 45ft. from the bottom of the foundations to 
the bridge. All the so-called cross girders are made of ferro- 
concrete, as also is the floor. As the bridge is designed for 
railway traffic, special ballast was used on the top of the 
concrete. Perhaps the most peculiar feature in connection 
with the bridge is the fact that no provision has been made 
for expansion. The ends of the bridge are made flush with 
the abutments. It is claimed that there is no necessity 
to allow for longitudinal expansion, as it is all taken 
up laterally. It is also interesting to note that Mr. 
Mouchel states that there is practically no slip between the 
reinforcement and the concrete. The system adopted by the 
firm for reinforcing is also of importance. 
the method used can be obtained from the drawings, the design 
of the end of the girder being of special interest. It will be 
seen that there are eight bars in the top boom, and also eight 
in the lower one. In both cases they are placed in two rows 
one above the other, with lateral bars passing between them. 
The top row are 1{in. diameter by 63ft. long, the uader row 
being of the same diameter, but only 62ft. in length. The 
bottom boom is reinforced in the same manner, the length 
of the bars being 63ft.; thus it will be seen that the bars 
extend past the bridge, as shown in the detail drawing. The 
concrete used is 4 to 1, and of no special composition, but 


A clear idea of | 


THE STEAM DREDGER VULCAN. 


THE construction of new docks and the deepening of some | 
of the older docks on the Liverpool estate of the Mersey | 
Docks and Harbour Board—which has been vigorously | 
carried on for many years, but since 1891 especially—involves 
a vast amount of dredging of sandstone, rock, and clay. In 
order to carry out the large programme of such work still in 
view, and the important operation of deepening and maintain- 
ing the sea channels, the Board have found it necessary to add 
to their already numerous fleet of powerful dredgers, viz., the 


| Walter Glynn, Lyster, Centaur, all centre-ladder dredgers ; 


and the Tantalus, side-ladder dredger another vessel, the 
Vulcan, one of the most powerful centre-ladder barge-load- 
ing dredgers ever built.- This vessel, which was built in the 
well-fitted yard established within recent years at Port- 
Glasgow by Messrs. Ferguson Brothers, was launched com- 
plete, with steam up, ready to'start work, on the 11th inst. 
Propelled and worked by twin-screw engines. Her length is 
207ft.; breadth moulded, 42ft.; depth moulded, 14ft. She 
is illustrated on page 420. She has a dredging capability of 
1000 tons per hour from a depth of 56ft. below water level. 
The design of this dredger, which embodies several special 
features, was prepared by the builders to meet the require- 
ments of the Mersey Docks and Harbour Board for deep 
dredging in hard material, and for working close up to the 
dock and quay walls. She is capable of cutting her own 
flotation, and of dredging in any depth from her flotation 
level down to 56ft. The bucket-ladder projects in advance 
of the hull a distance sufficient to enable her to dredge 
close up to the dock and quay walls, when buckets are 
lowered to a depth of 48ft. The vessel has been built 
throughout under Lloyd’s special survey to class 100 Al. 
The hull is sub-divided into fourteen water-tight compart- 
ments ;._ the two sides of the hull forming the bow-well at the 
forward end of the vessel, where bucket ladder projects, being 
strongly connected by a raised forecastle, constructed with 
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great care is taken in making it. To give some idea as to 
the amount of reinforcing, it may be stated that the total 
weight of the structure is 90 tons, and of this 15 tons is of 
steel. 

A test of the bridge was subsequently carried out. 
This consisted of a moving load of 60 tons passing over it. 
The load was distributed in the following manner. 
were four tricks,‘each having four wheels, and the distance | 
between the axles of each truck was 4ft. The load was | 
divided into two parts—30 tons each—evenly distributed over 
two trucks. To obtain the necessary weight, the trucks were | 
loaded with rails 24ft. long. The distance between the axles | 
of each system was 8ft. The test consisted of drawing this | 
load slowly over the bridge, and noting the deflection, which | 
was accomplished by means of instruments placed under- | 
neath in the usual manner. The trial was made twice to | 
ensure accurate readings. The results obtained were very | 
good; the maximum deflection was ;, of an inch, and the | 
bridge went back to its normal position immediately the load | 
was taken off, thus showing that its elastic qualities were | 
satisfactory. It is rather disappointing to find that the | 


bridge was so much on the skew, as it prevented comparisons | helical teeth. The dredger buckets and links are of aspecially | mixed with the correct proportion of air, is 
being made with other types of bridges. But the results | strong design for working in hard material, each bucket having | over 


obtained pointed to this class of structure being satis- 
factory. 








IkoN AND STEEL INstTItvTE.—The members of the Iron and 
Steel Institute have arrived in America, and on Monday evening, 
the 24th inst., they attended the opening meeting of the American 
lron and Steel Institute, when Sir James Kitson presented the 
Bessemer medal to Mr. Carnegie. Mr. James Galey, of New York, 
read before the Institute on Wednesday a paper on ‘* The Applica- | 
tion of Dry-air Blast to the Manufacture of Iron.” It was stated | 
that the application of this system to the Bessemer converter would | 
probably yield good results, and important economies would doubt- 
less be effected in copper smelting, in open-hearth steel furnaces, 
and in other processes where air is used in large quantities. Mr. | 
Carnegie read a letter from Mr. R. A. Hadfield, thanking the | 
[Institute for the honour they had conferred upon him by appoint.,, | 
ing him Mr. Carnegie’s successor in the presidential chair, 


There | 


FERRO-CONCRETE BRIOGE AT PURFLEET 


heavy girder beams and strong bracing plates carried across 
the vessel above the ladder well. This forecastle is of a height | 
to permit of the bucket ladder being raised for overhauling | 
the lower tumbler and to ensure the sag of the chain of buckets | 
being above the bottom of the vessel. The bucket ladder 
and box framings for supporting the chain of buckets and | 
dredging gear have been constructed of the best class of 
girder work, all put together and efticiently connected with 
steel rivets closed by hydraulic pressure. Side shoots are | 


| arranged for discharging the dredger material over either side | 


of the vessel into hopper barges, the lifting and lowering 
of each shoot being worked by an independent engine. The | 
regulation of the spoil to either side of the vessel is controlled 
by a strong flap door fixed at the apex of the shoots, and is | 
worked by gear from main deck. 
The dredging machinery is of massive design for working | 
in the hardest materials that can be dealt with by bucket | 
dredgers. The gearing is arranged to work the buckets at two | 
different speeds, according to the nature of the material | 
being dredged. All wheels, pinions, clutches, tumblers, and | 
bucket backs are of cast steel, the fast running wheels having | 


a capacity of 21 cubic feet, the connecting 
chain being of manganese steel. 

The bucket ladder is suspended independently of the upper | 
tumbler shaft. The latter shaft is driven by double friction | 
spur wheels of large diameter, and capable of being adjusted | 
to convey the necessary power to the buckets, according to 
the hardness of the material being worked. The hoisting 
gear for the bucket ladder consists of a heavy wire rope 
tackle, working in upper and lower sheave blocks, suspended | 
from a crosshead fixed on a box-framing structure built into | 
the forward end of vessel. The lower sheave blocks are 
connected to the bucket ladder by strong forged side rods, | 
The wire rope is wound on a large grooved barrel driven by | 
gearing from a double-cylinder vertical engine, all placed 
under deck. The gearing between engine and barrel is of the | 
‘‘sun-and-planet ’’ motion type, controlled by double friction | 
brakes actuated by a compound lever for holding, heaving, or | 
lowering the load as desired, the engine being free to run | 


pins for the bucket | 


either with or without the load. The wheels and handles for 
working this gear are placed on deck under the control of the 
dredging master. A large steam derrick crane is fitted oy 
deck for overhauling the buckets and links and for genera} 
purposes. 

Powerful steam winches are fitted at bow and stern of tho 


| vessel for manipulating the mooring chains and holding the 


dredger up to its work. Each winch is driven by an indeper. 
dent two-cylinder vertical engine. The forward winch is titteq 
in two sections, one in each side of the bow of the dredger, coy. 
nected by shafting carried across the ladder well. The forward 
winch has four chain barrels with two rope warping drums 
All chain barrels are provided with independent friction 
clutches and brakes, and can be worked separately or together 
as required. 

The main engines, which are employed for either propelling 
the vessel or driving the dredging gear, consist of two sets 
of the triple-expansion surface-condensing inverted direct. 
acting type, having three cranks, and are capable of indicat. 
ing 1250 horse-power. They are fitted with steam-reversing 
gear, and have auxiliaries embodying ali the latest improye- 
ments. Steam is supplied from two cylindrical return multi. 
tubular boilers, constructed under Lloyd’s special survey, 
The compartments at the after end of the ladder well are 
arranged as coal bunkers and feed tanks, having capacities of 
100 tons and 50 tons respectively. 

The dredger, thus engined, is capable of propelling herself 
at a speed of 84 knots. Steam steering gear, of the Harrison 
type, 1s fitted at the after end of engine casing, and is con. 
trolled from wheel-house, which is placed on the highest 
point of dredger at the top of the main gear traming. A 
complete installation of electric light is fitted throughout, 
large arc lamps being placed on deck for night work. Heavy 
elm beltings are fitted all round the vessel, also strong verti- 
cal fenders at intervals to take the wear of the barges lying 
alongside. Separate accommodation is provided under deck 
for captain, engineers, crew, and ladder men, all of which is 
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roomy and thoroughly comfortable, special. provision being 
made for light and ventilation. 

The Vulcan, constructed under the direction of Mr. Anthony 
G. Lyster, engineer-in-chief for the Mersey Docks and Har- 
bour Board, went on trial four days after being consigned to 
the water. After adjusting compasses she carried out her 
speed trials at Skelmorlie, attaining a mean speed of 84 knots, 
this being half a knot in excess of that contracted for. She 
afterwards sailed for Liverpool, where she is now being put to 
practical use. 








A Perrot Lamp.—A new form of incandescent lamp, in which 
vaporised petroleum spirit is the illuminant, is being introduced 
by the Clarafax Lamp Company, of Derby-street, Burton-on-Trent. 
It is constructed in several different patterns, but the principal 
features in each are identical. The lamp consists essentially of 
a petroleum spirit vessel placed at a higher level than the burner. 
From this vessel the petrol gravitates means of a tube to a 
control valve, which allows the volatile liquid to pass into a 
generator heated by a separate flame, wherein it is converted into 
gas. This is then emitted through a needle valve, and after being 
ignited in a burner, 
which is placed an ordinary mantle. An intense light is thus 
eigen To start the lamp it is necessary to heat the vaporiser 

y igniting a little methylated spirit poured over asbestos con- 
tained in a tray situated below the needle valve. Petrol has a 
calorific value about equivalent to petroleum, but it s two 
advantages over the latter, namely, cleanliness and non-liability to 
choke the burner orifice, and much greater volatility. But the 
last-mentioned qualification is a doubtful gain, for, in the hands of 
ignorant or careless persons, the danger attending the use of petr | 
is obvious, When once started the lamp gives a vivid light up 
a small consumption of petrol, one quart of spirit being sufficic at 
to give a light of 150 candle-power for sixteen hours, but for ind or 
use in particular it cannot be commended. The situation of ihe 
spirit vessel over the flame is not desirable, for the heat in rising 
vaporises the contents, and, although the vent hole provided is 
small, it allows the escape of gas, which, combining with the 
atmosphere, is liable to cause damage. A further disad- 
vantage attending the use of this lamp is that the light can only 
be regulated to a very slight extent, and, if extinguished, requires 
some few minutes to restart. The lamp may, with care, however, 
be employed out of doors where the spirit is obtainable, 
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\ SCIENTIFIC INVESTIGATION INTO THE 
* “POSSIBILITIES OF GAS TURBINES.* 

By Mr. R. M. NeEsoN, Associate Member, of Manchester. 


A proriecy expressed frequently in engineering circles at the 
sent day is that turbines actuated by hot gases, other than 


ee will eventually come to the front as prime movers, The 
ides of employing hot gases, other than steam, to drive a turbine 
jg by no means new, but the success of the steam turbine has 
recently brought the question into prominence. Although the 
subject is interesting and important, and although many minds 
seem to be considering it, there appears to be hardly any 
literature on the subject, except what is fcund in patent 
—. is no doubt that many persons speak of the advantages 


of gas turbines without duly considering the difficulties to be 

encountered. There are probably many others who have valuable 

ideas on the subject supported in some cases by experimental data, 

put who are apt to let their thoughts run in a groove, and to con- 

sider—rightly or wrongly- -that the only possible solution of the 

gas turbine problem lies in the particular direction in which they 
working. 

* This paper is written with the object of expressing and compar- 
ing as concisely as possible the advantages and possibilities of gas 
turbines worked on different cycles, and the difficulties to be over- 
come to make these turbines a success. A further and more 
important object is to draw opinions from other engineers who 
have studied the question, and especially from those who have 
conducted experiments. If these objects are attained, even in an 
imperfect manner, the author believes that a foundation of know- 
ledge will be obtained and placed on record, which will be of con- 
siderable use to engineers who may be endeavouring or about to 
endeavour to produce practical machines. 

Carnot’s formula for the efficiency of an ideal heat engine 

Sm she 
4 

is well known, but its real meaning is sometimes forgotten, and it 
may not be out of place here to put ina reminder that, in Carnot’s 
cycle, all the heat is put in at temperature T), and all the heat 
withdrawn at temperature T,. An increase in the range of tem- 
perature does not necessarily cause a thermodynamic gain, and 
itis possible largely to increase the range of temperature—as, for 
example, by superheating steam before use in a steam engine— 
without thermodynamically increasing the efficiency by more 
than a small percentage. 

If we have a gas eugine—reciprocating or turbine—working on 
Carnot’s cycle between the limits of temperature 1600 deg. Cent. 
(2912 deg. Fah.) and 17 deg. Cent., its greatest possible efficiency 
will be :— 

(1600 + 273) — (17 + 273) _ 0 85 
16UU + 2738 Serle 

If the gas engine is an explosion motor with cpmpression to 60 lb. 
per square inch above atmosphere, combustion at constant volume, 
and expansion to atmospheric pressure, the greatest possible 
efficiency between the same limits of temperature is only 0-50; 
and, if the engine work on the ordinary Otto cycle with the same 
compression, and between the same limits of temperature, the 
greatest possible efficiency is only 0-37. 

We must, therefore, strive not so much to get the maximum and 
minimum temperatures respective!y as high and as low as possible, 
but to get the mean temperature at which heat is given to the gas 
and the mean temperature at which heat is withdrawn from it 
respectively as high and as low as possible. Of these two tem- 
peratures the lower one is usually by far the more important. An 
ideal gas engine working on Carnot’s cycle between the limits of 
temperature 2000 deg. Cent. (3632 deg. Fah.) absolute and 
300 deg. Cent. (572 deg. Fah.) absolute will lose as much by an 
increase of 100 deg. Cent. to the lower temperature as it will by a 
decrease of 500 deg. Cent. from the higher temperature. 

Coming now to discuss more particularly gas turbines, there are 
four cycles on which it seems to the author that these could be 
worked with the possibility of good results. The theory of these 
cycles is considered at great length. At the meeting this portion 
of the paper was not read, attention being confined to the general 
conclusions, and the practical aspect of the question as a whole. 

It has been proposed for gas turbines to cause air and fuel to 
unite in a nozzle which thereafter diverges, with the idea that the 
air and fuel will combine on meeting each other, and the hot 
products of combustion then acquire a high velocity in the 
divergent nozzle, with which velocity they will enter the turbine 
buckets. The results of a trial of such a scheme would be 
interesting. The author doubts if the combustion would be quick 
enough to give a good efficiency. If, however, a combustion 
chamber of ample size were provided in which the burning gases 
could rest a short interval before passing to the turbine, better 
results could, in the author's opinion, be expected. The air and 
fuel would be separately pumped into the chamber, from which the 
products of combustion would flow continuously and uniformly by 
one or more passages into the turbine, 

At any rate, the difficulties should not be as great with turbines 
working on this cycle as with reciprocating engines, as the latter 
have to receive the hot gases intermittently, while the turbine 
receives a continuous flow. This is an important point as regards 
controlling the flame. With an engine of the Brayton type the 
fuel has to be ignited in the cylinder for every working stroke, and 
the supply of gas to the flame has to be cut off for every working 
stroke, ith a turbine the fuel and air could be supplied at a 
constant velocity to the flame and a steady flame maintained with- 
out interruptions. This is important, because, if a mixture of air 
and fuel be always supplied to the flame with a velocity greater 
than the velocity of propagation of the flame, there can, of course, 
be no firing back, and this result can be obtained without the use 
of a wire gauze screen. The maintaining of this velocity of supply 
to the flame above the required minimum when starting and 
stopping the motor and when running at low powers is, of course, 
a problem to be considered. The strength of the mixture of air 
and fuel should be kept constant. The power of the turbine can 
be varied by other means. It must be noted that if the air and 
fuel are compressed adiabatically to a sufficient extent, which 

depends on the nature of the fuel, combustion will occur immedi- 
ately the two are brought into contact with each other. It is 
therefore necessary in such cases to keep the air and fuel apart 
until the instant when combustion is desired. It must also be 
noted that with a turbine there will be no hot waste gases mixed 
with the fresh air and gas to be compressed. 

Po his cycle allows of a fairly high ideal efficiency being obtained 
with a moderate maximum temperature. Now, a moderate 
maximum temperature is of the utmost importance in the case of a 
turbine of the Parsons type. A Parsons turbine with steel blades 
could probably be designed without any great difficulty to stand a 
temperature of about 700 deg. Cent. (1292 deg. Fah.) without any 
Water-jacketing or cooling devices of any sort, except for the 
bearings. With temperatures above this, the blades would need 
to be cooled. This would necessitate a radical alteration in design. 
The question of designing a turbine to stand high temperatures 
= be considered later on. It is only desired pt to point out 
tk — great difficulties with a certain class of turbine are avoided by 
‘eeping the maximum temperature moderate. The cycle we are 
considering may therefore have great advantages for turbines. 

Tt had better be stated here that the author has made several 
assumptions with regard to the working fluid or fluids, These 
ry more are as follows :— : 

(t) hat the specific heats of gases dealt with are constant at 
all temperatures and pressures, and are as follows :— 

Specific heat at constant pressure or K p = 0-238. 
Specific heat at constant volume or K v = 0-17. 





* ‘Lhe Institution of Mechanical Engineers. Abstract. 





(2) That weight per cubic foot of gases dealt with = 0-0777 Ib. 
at a pressure of 15lb. per square inch abs, and a temperature of 
17 deg. Cent. 


(3) That a = a constant for all pressures and temperatures, 


(4) That P V = a constant for isothermal expansion and com- 
pression at all temperatures and pressures. 

(5) That combustion produces no change of volume except that 
due to change of temperature. 

Some of these assumptions will probably be appreciably inaccu- 
rate in certain cases, but it seemed advisable to sacrifice something 
for simplicity and uniformity, As regards the variability of the 
specific heats, it seemed advisable to assume constancy until more 
knowledge on the subject has been obtained and a scale of change 
—if any—has been agreed upon. 

It is important to consider the amount of negative work done 
and the ratio of this to the total orgross work. The negative 
work is the work of compressing the gas and delivering it in its 
compressed state. It is true that with some engines there is no 
work of delivery. In a reciprocating gas engine in which the gas 
is compressed in the motor cylinder, the only negative work— 
ideally—is that of compressing the charge; and, even when a 
separate cylinder is used for the compression, the work of deliver- 
ing might be avoided. Witha turbine, however, the fluid cannot 
be compressed in the motor ; and, whatever arrangement is adopted, 
the ne ate fluid will have to be delivered after compression. 
The author has therefore considered it better in all cases to include 
in the negative work the amount required to deliver the compressed 
gas. ‘The motor proper, of course, gets the benefit of this work. 

If gas is allowed to enter a water-cooled turbine at a high tem- 
perature, such as 2000 deg. Cent., there will necessarily be a great 
amount of heat carried away by the water. In a reciprocating 
engine the metal surface with which the gas comes into contact is 
very small compared with that in a multiple-expansion turbine ; 
and in a reciprocating engine the bulk of the gas may expand and 
fall from its maximum temperature to the temperature at exhaust 
without ever coming neara metal surface. Ina multiple-expansion 

icall 


work to gross work is somewhat high, 0-3 to 0-4. In the case of a 
turbine one need not fear the increase in the bulk of the engine 
due to this high ratio; for the bulk of the turbine will probably 
be very small for the power. Frictional and other losses become, 
however, of much greater importance when the ratio is high. To 
show this forcibly, consider an extreme case. Suppose that the 
ratio of negative work to gross work in an ideal engine is 0-5, or in 
simpler language, suppose that the pump requires half the gross 
power of the machine, there being no friction. If, now,.the 
machine is not ideal, and if the mechanical efficiency of the 
pump is only two-thirds and that of the motor proper only three- 
quarters, no useful work whatever will be got out of the machine— 
all the work will’be absorbed by friction. . For, if the power of the 
motor proper, including that spent on friction, is 100, the pump 
will require 50, and as its efficiency is two-thirds, it will take 75. 
This is exactly what the motor will give out after deducting 
friction. There will therefore be no power got out of the machine. 

When there is a high ratio of negative work to gross work, 
success will therefore be dependent largely on the efficiency of the 

ump. Unless the pump is at least fairly efficient, success cannot 
G expected. In the Diesel engine the bulk of the air is com- 
pressed to about 500 Ib. per square inch, and the air which carries 
the oil into the cylinder is compressed from 100 1b. to 200 lb. 
higher.* It would be interesting to know with what efficiency the 
air is compressed in the Diesel engine. 

Otto cycle reciprocating engines having ideal efficiencies of 0-4 
to 0-45 have given practical efficiencies of half that amount. By 
practical efficiency is meant ratio of brake horse-power to thermal 
units in gas consumed, calculated on the higher calorific value. 
When the ideal efficiency is increased above 0-45, the ratio to 
practical efficiency to ideal efficiency usually falls below 0-5—the 
greater the ideal efficiency, the greater are the losses. With a 
turbine the losses ought also to increase when the ideal efficiency 
is increased, but whether to the same extent as with an Otto engine 
it is difficult tosay. When considering high compressions it is well 
to note that the Diesel engine with a high compression and an 
incomplete expansion has given some of thé highest practical 
efficiencies yet attained. The compression should not cause the 





turbine, on the other hand, every particle of gas must pract 

slide along a metal surface immediately it comes to the first ring 
of blades. With turbines employing gas which enters the turbine 
casing at such a temperature, the heat lost through the walls and 
carried away by the water must necessarily be very great indeed. 
It is true that the metal surface in contact with the gas can be 
allowed to be at a much higher temperature than the inside of the 
cylinder walls of a reciprocating engine ; but, in spite of this, the 
heat lost through the walls and carried away by the cooling water 
—or other cooling medium—will probably be much greater with a 
turbine actuated by gas entering the turbine casing at about 2000 
deg. Cent.:than in a reciprocating engine in which the maximum 
temperature is 2000 deg. Cent. This loss of heat will cause the 
actual work done by the engine to be very much below the ideal. 
This is not only important in itself, but, as will be explained later 
on, it prevents us usefully employing a high ratio of neg. work to 
gross work. The question of utilising this lost heat will be dis- 
cussed later on. 

Cycle 1., Case 3a.—Instead cf employing cooling arrangements 
for the metal, some cr all of the available heat energy of the gas 
can be converted into kinetic energy before causing it to act on the 
turbine, so that the latter is not exposed to an unduly high tem- 
perature. This can be done by allowing the gas when at the 
maximum temperature to expand in a divergent nozzle till its tem- 
perature falls to a degree that the turbine can stand. More than 
one nozzle can be employed, but, to reduce the radiation losses, 
the nozzles should be large and few in number. 

yay that the gas is compressed adiabatically to 300 Ib. abs. 
and then is hea’ at constant pressure to a temperature of 
2273 deg. abs. Cent. If now the gas be allowed to expand in a 
suitable nozzle adiabatic expansion can be obtained ; and if this be 
continued till the pressure falls to 15 lb. abs. the temperature 
will be 966 abs. Cent. (693 deg. Cent.). This is just below the 
temperature which was fixed on as a maximum for a turbine with- 
out artificial cooling. 

It may be advantageous to mention for the sake of comparison 
the velocities of the steam jets employed in De Laval steam 
turbines, If saturated steam at 50 ib. abs. pressure is expanded 
adiabatically to a pressure of 0-6 lb. abs., which corresponds to a 
temperature of 85 deg. Fah., and its heat energy turned into 
kinetic energy, the velocity acquired works out at 3690ft. per 
second. If saturated steam at 300 lb. abs. pressure were treated 
similarly, the velocity would be 4380ft. per second. The velocities 
actually obtained in practice must be somewhat less than these 
figures owing to friction in the nozzles, 

To get the best results from a fiuid velocity such as 5290ft. per 
second would require with a single turbine wheel a vane speed 
which cannot be obtained at present for want of a sufficiently 
strong and light material—the stresses produced by centrifugal 
force are too great. This difficulty is experienced with De Laval 
turbines. The obvious way out of the difficulty is to employ 
several wheels in series, the gas passing through the several wheels 
with diminishing velocity, but with nearly constant pressure. 
This has been done in steam turbines. 

With the same object of reducing the vane speed, a device has 
been proposed whereby the nozzles are mounted on a wheel which 
rotates in the opposite direction to the wheel carrying the vanes. 
If the two wheels rotate at the same speed (in opposite directions) 
this speed will be half of that of the single wheel if the nozzles 
were stationary. The centrifugal force is, therefore, only one- 
fourth of what it would otherwise be. 

The frictional losses in the nozzles of a gas turbine will probably 
be less than those in a steam turbine for the same velocity of exit 
from the nozzle. 

Cycle I., Case 4a.—In considering the percentage of losses the 
author said that the losses in the motor proper may be taken to 
include the losses in the combustion chamber if such is employed, 
and in the nozzles. The motor losses will then consist of :— 
(1) Loss of heat by radiation and conduction ; (2) fluid friction ; 
(3) friction in turbine bearings; (4) loss due to incomplete 
expansion. 

he first Icss will be large, but should be less than in recipro- 
cating engines, owing to the higher velocities employed and to the 
higher temperatures allowable in the metal. The second loss will 
be considerable, but much less than in turbines using saturated 
steam. It has been found by experiment that hot dry air causes 
much less friction than wet steam. The steam is always wet in a 
De Laval turbine casing, unless it enters the nozzles with a large 
amount of superheat. The third loss will be trifling and the 
fourth loss should be moderate. The discharge of heat with the 
exhaust gases is here only considered as a loss in so far as it exceeds 
that of an ideal engine. It is difficult to estimate the pump losses, 
Rotary compressors on the turbine principle seem to have been 
employed only up to about 801b. pressure. Whether or not they 
are suitable for high pressures is a point which we want very badly 
to know about. ‘One would be inclined to believe that the fluid 
frictional losses with such machines would be very great if attempts 
were made to obtain high pressures. It by no means follows, 
however, that a fairly efficient rotary air compressor cannot be 
devised. A reciprocating compressor always has the disadvantage 
that the air when drawn in becomes heated by contact with the 
hot metal surfaces before compression commences. This evil is 
reduced Le compounding. It is an evil that occurs to a serious 
extent with reciprocating gas engines working on the Otto cycle. 
With a reciprocating compressor it will be difficult to avoid the 
necessity of jacketing the cylinder if high compressions are 
employed. This will bring the compression curve below the 
adiabatic and reduce the efficiency as before explained. In any 
case, whatever be the nature of the pump there is bound to be a 
certain amount of heat passed through the walls of the pump 
cylinders or casing. If this loss is made up by friction or impact 
within the pump, the compression may be along an adiabatic curve, 
but the loss will still have to be paid for. The ratio of negative 





same trouble in.starting a turbine as in starting a reciprocating 
engine, as with a turbine we should be able toarrange that atevery 
instant the gross work is greater than the negative work. With a 
reciprocating engine having a single cylinder working on the Otto 
cycle we have, of course, periods when the negative work exceeds 
the gross work. 

In dealing with explosion turbines, the author said that there 
were two objections to the use for turbines of a cycle such as 
Cycle I1.—see table—and these objections must be set against the 
advantage which turbines would possess over reciprocating 
explosion motors, in being able to make better use of the tail end 
of the pressure volume diagram. 

One of the objections is that explosions at constant volume have 
to take place intermittently, while a turbine desires a continuous 
supply of fluid. If the supply is not continuous the power of the 
turbine is less than it would otherwise be for a given size of 
machine ; and the initial cost, the bulk and—most important—the 
loss by friction are greater in proportion to the power developed 
than they would otherwise be. 

The other objection is that the fluid must leave the explosion 
chamber at varying pressure. This necessitates, unless special 
means are provided to prevent it, the fluid eutering the turbine 
casing either at varying pressure or at varying velocity. This, 
of course, is objectionable, as the speed of rotation of the turbine 
cannot during the period of a cycle be made to vary correspond- 
i A 
The second objection might be met by employing in a parallel 
flow turbine of the De Laval type long radial blades, and causing 
the nozzles to be altered in position according to the pressure, so 
as to direct the gas on to the outer ends of the blades at high 
pressures, and on to the inner ends of the blades at low pressures. 
The difficulty could also be met by an arrangement of reciprocating 
engine combined with a turbine, the gas being first expanded in 
the reciprocating engine to a certain pressure, and then passed on 
to the turbine to complete its expansion. If several reciprocating 
cylinders were employed, the first objection also would be got 
over. It is true that with such a combination some of the most 
important advantages of the turbine would be lost. The idea is, 
however, in the author’s opinion, worthy of consideration. Recip- 
rocating steam engines have been successfully combined with steam 
turbines in this manner. 

It has been proposed, when a water jacket is employed, to utilise 
the heat passed into the jacket water by causing this heat to 
generate steam from the water. This steam could then receive 
further heat from the products of combustion, which would there- 
fore be reduced in temperature, while the steam would be super- 
heated. The steam and products of combustion could then expand 
adiabatically, doing work in the same or in separate turbines. 

With high-speed turbines there is another question to be con- 
sidered. It has been stated that the velocity of the gases escaping 
from the divergent nozzles would be over 40U0ft. per second, if the 
heat energy converted into kinetic energy wasas mentioned. The 
author is not, however, aware of any results of experiments having 
been published in which velocities of these amounts were obtained, 
when the pressure of the medium into which the divergent nozzle 
discharged was atmospheric. It is supposed by some that there is 
a maximum limit to the velocity of a gas leaving a divergent nozzle 
and escaping into a given medium which is at a given pressure, &c., 
and that this limiting velocity is dependent on the pressure in the 
medium into which the nozzle discharges, and is less when the 
pressure in this medium is greater and vice versd. That is to say, 
it is supposed by some that, after a certain velocity of discharge 
has been attained, no increase in the initial temperature or pressure 
will increase this velocity ; but a reduction of the pressure in the 
medium may increase this velocity. The author does not express 
any opinion himself on this point, but if it should be found that 
the reduction of the pressure inside a turbine casing below atmo- 
spheric pressure enables us to convert the heat energy of our gas 
into kinetic energy more effectively, this will be a further 
argument in favour of so reducing the pressure. Whether or not 
there is an advantage to be gained remains to be proved, but there 
is, at any rate, a possibility of gain by thus extending the expansion, 
and a possibility which, in the author’s opinion, should not be 
ignored. In dealing with large volumes and small pressures there 
is, as already mentioned, an immense difference between turbines 
and reciprocating engines. 

[For a full consideration of the various cases we must refer our 
readers to the complete paper. The results of a comparison are 
given in Table I.] .~ 

It will be seen that high ideal efficiency is as a rule accompanied 
by a high ratio of negative work to gross work. Cycle IV. is, how- 
ever, an exception to the rule. The cycle has the highest ideal 
efficiency and the lowest ratio of negative work to gross work. 

Engiaeers interested in any particular cycle can work out other 
cases for themselves if they consider it necessary, but it is 
suggested that after a careful perusal of this paper the effect of 
any change can be guessed at with fair accuracy. 

Many other cycles or modifications of cycles might have been 
investigated, but the author has considered it inadvisable to burden 
the paper with them. 

Although the practical efficiency of an engine is usually of great 
importance, there are many occasions on which a very poor 
efficiency will te tolerated if other conditions are satisfactory. 
Small gas engines using lighting gas, costing 2s. to 3s. per 
1000 cubic feet, are employed in great numbers, although the 
fuel cost per brake horse-power hour is very high. Small electro- 
motors are extensively used consuming current which costs over 
2d. per Board of Trade unit. The fuel cost and the energy cost 
respectively in the two cases are high; but the user prefers to 
put up with this, rather than employ a power plant which has a 

* “The Diesel Engine,” by H. Ade Clark. Paper read before the 
Institution of Mechanical Engineers at Leeds in July, 1908, page 395. 
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higher initial cost or which requires more attention or is generally 
more inconvenient. If, therefore, small gas turbines could be sold 
at a low price, and if they required little attention and did not 
readily get out of order, they might be in great demand even 
although the gas consumption per brake horse-power hour was 
high. With the average user of a small engine, producing say 
100 brake horse-power hours per week, a reduction of £10 in the 
initial cost is of more consequence than a reduction of 2 cubic feet 
per brake horse-power in gas consumption. The same user would 
no doubt be quite willing to allow an additional 5 cubic feet of 
gas per brake horse-power hour if he was saved trouble and 
anxiety and small expenses in the working of the engine. 


TaBLe I.—Table comparing the several Cycles and Cases. 


Compression, 


(E). 


| 
} 
| 


Ideal 


efficiency 
work 


abs. C. 
Maximum 
to gross work, 


Temp. 
Ratio of neg. 


Press., Ib. 
per sq. in., 
abs. 


0-40 
0-17 
0-30 
0-40 
0-23 
0-38 
0-33 0-41 
0-84 0-16 





To produce a gas turbine cheaply it would seem necessary to 
entirely avoid reciprocating parts, and to be content witha low 
compression. 

In many cases the vibration of a reciprocating engine is 
extremely objectionable ; and a motor that ran with practically no 
vibration would be popular even if its initialy cost was greater, 
and it was more extravagant of fuel. In motor cars, for example, 
oil or spirit explosion engines are used for their lightness and 
compactness, but the vibration they cause is objectionable. If a 
satisfactory turbine were obtainable, there is no doubt that motor- 
car builders would eagerly buy it and install it on their motor cars, 
even if the cost was greater and the efficiency less than many 
arrangements of explosion reciprocating engines now in use. 

One might mention many other uses to which gas turbines could 
advantageously be put if they were obtainable as fairly efficient 
and reliable machines. In many factories and engineering works, 
electric motors fed by current from a central station are used to 
drive individual machines or groups of machines in order to save 
the losses and inconveniences produced by driving by belts or ropes. 
Gas engines—reciprocating—have been used to a limited extent for 
the same purpose ; but the foundations required by these, and the 
vibration caused by them, have prevented their extensive use. If 
a gas turbine were obtainable which could be set down anywhere 
like an electric motor it would serve splendidly for this purpose, 
and in order to displace electric driving it would only require to 
possess an efficiency greater than the efficiency of the central! 
station engine multiplied by the efficiencies of dynamo, mains 
and motor. 

Suction gas producers are coming into extensive use, and by their 
means gas engines can take the place of steam engines in places 
where they otherwise could not. Whatever objections there may 
be to the supply of gas to gas engines from these suction pro- 
ducers, these objections should be less rather than greater with 
turbines than with reciprocating engines. 

The power of a gas turbine could be effectively varied with an 
insignificant variation of speed by cutting out one or more of the 
nozzles or admission ports which admit the fluid to the turbine 
buckets or first set of buckets when several are employed in 
series, the fluid being passed through the acting ports or nozzles at 
a uniform pressure and with a uniform velocity. To enable the 
acting nozzles or admission ports, no matter how many may be in 
use, to deliver the fluid always in the same uniform manner, it 
will be necessary, if one flame supplies all the nozzles or admission 
ports, to control the fuel and air supplies to the flame in conjunc- 
tion with the mechanism which cuts off the nozzles or admission 
ports. It will, however, be usually advisable to supply the air and 
fuel to the flame at a constant velocity, and, although this could 
be done when one flame supplied a varying number of nozzles, this 
would involve complications; and it may, therefore, be found 
expedient to have a separate flame and a se te combustion 
chamber for each nozzle. This will, however, involve the neces- 
sity of igniting or extinguishing a flame for each change of power, 
and although this could be done automatically, it is objectionable. 
Much careful consideration will be required to determine which is 
the least evil to put up with and which course had better be 
taken. 

It is hoped by the author that this comparison of the several 
cycles treated on will be of some use in showing what may 
be expected from any of these, and which will be best suited for a 
motor which is required to work under given conditions and which 
it is important should have given characteristics. One cannot, 
however, compare the several cycles and estimate the actual 
efficiencies, &c., which one could expect to obtain in practice in 
anything like so satisfactory a manner as could be desired, without 
having more information obtained by experiment on the following 
three points :— 

(1) Losses in pneumatic compression to high pressures :—(a) 
With reciprocating compressors ; (b) with rotary compressors ; (c) 
with a combination of reciprocating and rotary compressors. 

(2) Expansion of hot gases in divergent nozzles, 

(3) Radiation losses and transference of heat from gases to 
metals at high temperatures. 

It would immensely aid the solving of the gas turbine problem if 
a thorough set of experiments on these three points were made 
and the results published. This would, of course, cost a consider- 
able amount of money; but the information obtained by the 
engineering world would be very good value at the price. Money 
has been spent and is being spent by engineering and scientific 
societies on investigations which, while no doubt interesting and 
instructive, are not of so far-reaching importance as experiments 
— would materially aid in the production of a successful gas 
turbine. 








NOTES FROM SOUTH AFRICA. 
(From our own Correspondent.) 


JOHANNESB RG, September 26th. 

DuRING the past month no improvemenf in business can be 
recorded. The stocks on hand are more than sufficient to meet 
local requirements, which are evidently being kept down to the 
absolute minimum. In mining materials prices remain unchanged, 
with the exception of slight reductions in the prices of bar and 
angle iron, these now being quoted at 14s. 6d. to 15s. and 17s. 6d. 
to 18s. per 100 Ib. sptpistively. 

Surplus stores belonging to the Central South African Railways, 
to the value of something like a quarter of a million sterling, 
are now being offered for sale to local merchants. The stocks were 
purchased by the Central South African Railway officials in con- 
nection with their late wide programme of new construction work, 


‘have to be negotiated, from which over 200, 


and have become surplus owing to the abandonment of these 
schemes. So as to interfere as little as possible with the local 
market, the stocks, by arrangement with the trade representa- 
tives, have been catalogued, and are now at the disposal of the 
merchants. Included in the lengthy list are : Over 400,000 Ib. of 
paint, 9000ft. of leather belting, over 500 tons of iron (angle, bar, 
and sheet), about 700 tons of steel (various), and a quantity of 
locomotive and wagon spares ; so that there is a possibility of a 
congested market in these lines for some little time, 

In spite of the depression, building operations still proceed 
merrily in Johannesburg. During the first fortnight of the 
present month 104 plans of buildings estimated to cost £62,000 
were approved by the municipal authorities. The present assess- 
ment valuation, which includes ground values, of property in 
Johannesburg, is £37,770,974, and in this amount are included the 
additions for the first half of this year. 

The last general valuation of the town was made at the end of 
1902, when the rateable value was assessed at £27,443,636. This 
was the valuation of the municipality within the old three-mile 
radius, and the large increase of over ten millions is due 
principally to the extension of the boundaries. A general re- 
valuation of properties is made once every three years, so that the 
next valuation will be completed at the end of the year 1905, 

In the Mechanical Engineers’ Association of the Witwatersrand 
the discussion has been recently concluded on a paper dealing with 
tailings elevators, and contributed by Messrs, We H. Wood and 
E. J, Laschinger. The old-established tailings wheel still remains 
first favourite, but there was a general hope expressed that this 
might some day be superseded by a less expensive device, in the 
matter of first cost more especially. It appears that in the usual 
battery practice on these fields with the heavy stamps of about 
1200 lb. weight, from eight to ten thousand gallons of water are 
used per stamp per twenty-four hours, This water, mixed with 
the sands resulting from the milling—the product being called pulp 
or tailings indiscriminately —has, owing to the usually flat nature of 
the ground on the Witwatersrand, to be elevated so that it may 
flow by gravitation into the vats provided for the treatment of the 
sands by eyanidation. The elevator usually employed is either 
a tailings wheel ora tailings pump, the former being by far the 
more general, There are several wheels working of as large as 60ft. 
diameter, capable of dealing with the pulp from 200 stamps. The 
effective lift is about 75 to 80 per cent., i.c., a 60ft. wheel will 
elevate 45ft. to 48ft. The mechanical efficiency is probably not 
more than 50 per cent., including that of the driving mechanism. 
Such a wheel costs over £7000, but with it the pulp from a 200- 
stamp mill may be elevated at a cost of about 2s. 6d. per hour, 

The tailings pump is generally single-acting, long stroke, and 
with low plunger speed. Clean water has to be delivered under 
pressure behind the gland packing to wash off the sharp sands from 
the plunger on its return stroke, to prevent the rapid abrasion that 
would otherwise occur. These pumps are made large and massive, 
but in spite of everything there is great scouring of the valve ports 
and chambers, as the velocity of the pulp cannot be kept as low as 
desirable to prevent wear, on account of the settling of the heavy 
and pyritic sands, These pumps prove very expensive, on account 
of their massiveness, and also because of high maintenance costs 
and loss due to stoppages of the mill to enable their repairs to be 
effected. The maintenance cost of a large tailings pump amounts 
to from £40 to over £80 per month. 

Centrifugal pumps have been found useless for this particular 
purpose, although both plunger and centrifugal pumps are largely 
used as slime pumps ; the coarse, gritty sands having been pre- 
viously deposited. 

One or two air-lift pumps have been recently introduced, but no 
complete particulars of their performances areavailable. It is quite 
possible that this class of elevator may be successful and become 
popular, especially as a cheap stand-by apparatus. 

Although the initial cost of a large tailings wheels is, perhaps, 
greater than that of any other class of tailings elevator, its relia- 
bility, durability, and low maintenance costs are apparently the 
points in its favour which have led it to be so much preferred, 
The first point is of considerable importance when it is remem- 
bered that the profits from a 200-stamp mill are certainly not short 
of £40 per hour. 

It is interesting to learn that a bucket belt elevator for tailings 
is to be tried on one of the mines shortly. The lift required in 
this case is high, viz., 66ft., and for the reason that sufficient eleva- 
tion is being given to the situation of the cyanide tanks, so that the 
return water shall gravitate back to the mill, and the cost of pump- 
ing be thereby avoided, the belt is to be of canvas, rubber- 
covered, and fitted with steel buckets. The buckets are to be 
alternately of stamped steel and cast steel, so that a comparison 
may be made of wearing qualities. This belt elevator will be a much 
cheaper installation than a tailings wheel. Its success in operation 
probably depends in how far the slipping of the wet belt on the 
driving pulley can be prevented. 








TRADE AND BusINESS ANNOUNCEMENTS.—We are informed by 
Messrs. E. and F. N. Spon, Limited, that at the end of this month 
they will remove their business to 57, Haymarket. 


RontGEN Socrety.—An ordinary general meeting will be held 
on Thursday, November 3rd, 1904, at 20, Hanover-square. The 
chair will be taken at 8.15 p.m. The presidential address will be 
given by Mr. C. Thurston Holland, 


BRADFORD ENGINEERING Soctety.—A meeting will be held on 
Wednesday, November 2nd, at 7.30, in the City of Bradford 
Technical College. Paper on ‘‘ The Use of Steel in Modern 
Buildings,” by Professor John Goodman, M. Inst. C.E., of the 
University of Leeds. 


DEARNE VALLEY RatLway.—The fourth and concluding section 
of this railway extending from Cadeby to Black Carr Junction, 
south of Doncaster, which has been let to Messrs. Henry Lovatt, 
Limited, contractors of Wolverhampton and London, will embrace 
a length of about six miles of railway upon a double line basis, and 
will include the erection ot a large Ae na across the valley of the 
Don at Conisbrough, about half a mile to the east of Conisbrough 
Castle. The viaduct will be a work of considerable magnitude 
involving in its construction the use of over 11,000,000 of bric. 
and over 2000 tons of cement. Its length will’ be over 500 yard 
and its height above the valley 110ft. It will form an attractive 
engineering feature of the neighbourhood, the superstructure being 
carried upon a succession of wide span arches, with a central steel 
span over the river Don of a clear width of 150ft. The whole of 
the work will be carried out to the designs and under the super- 
vision of Mr. Stanley R. Kay, Assoc. M. Inst. C.E., of the firm of 
Mammatt White and Kay, Leeds, the company’s engineer, to whom 
we are indebted for the accompanying particulars. The railway 
immediately to the east of the viaduct enters a deep cutting in the 
magnesian limestone, for which over 400,000 cubic yards of rock 
have to be excavated before it emerges upon bank in the neigh- 
bourhood of Warmsworth. A second rock cutting further east will 
cubic yards of 
material have to beremoved. Theline will then pass forward upon 
bank to join the Great Northern, and Great Northern and Great 
Eastern joint railways at Black Carr, at which point expensive 
bridges and flying junctions have to be constructed. The total 
cost of this section of the railway will approach a quarter of a 
million of money, and upon its completion a valuable through 
route will be established from West Riding and Lancashire towns 
to the Eastern Counties and London, ork upon the middle 
portion of this railway, the construction of which is in the hands 
of Messrs, Gates and Hogg, contractors, is making considerable 
progress, a number of the bridges being in the hands of the steel- 
work erectors, and nearing completion. It is anticipated this 





section of the line ‘will be opened for traffic during next year. 


THE IRON, COAL, AND GENERAL TRADEg 
OF BIRMINGHAM, WOLVERHAMPTON, Ayp 
OTHER DISTRICTS. 

(From our own Correspondent.) 

THE iron market is practically without change this week, cither as 

regards pig or manufactured iron. 

The purchase of “dumped ” steel has begun afresh in this dis. 
trict. The price of the imported material is “tight,” and thus 
Birmingham buyers’ custom is secured. The matter has this week 
assumed fresh importance in view of some remarkable statements 
which were made a day or two ago in Birmingham by Mr. Alfred 
Baldwin, chairman of the important concern of Baldwin's Limited, 
This firm, though essentially a Midland one, turn out at their 
stee! works in South Wales 150,000 tons of steel tin bars per 
annum, and the chairman has just state] that throughout the past 
financial year the price at which these bars were sold bore no 
relation at all to the cost of their manufacture. The selli:.- prices 
were ruled by the figures at which the American and the (erman 
steel makers chose to ‘‘dump” their output iin this ountry, 
Their works employed 1000 workpeople, and for the sake of these 
hands, notwithstanding the extraordinary conditions as regards 
selling prices, the works had been kept on. Happily, apart from 
the tin bar department, the company had reason to be satisfied 
with the results of their operations. In the future, as in the past, 
they had no intention of surrendering to the foreigner. ‘ 

Steelmakers here are watching with the closest interest the 
negotiations going on between the North of England and the Scoteh 
steelmakers regarding a regulation of prices and output. While the 
new arrangement may benefit the two districts named, it cannot be 
said that Staffordshire will reap advantage. On the contrary, the 
opposite is feared. It is thought that there may possibly in future 
be more mutual *‘ dumping” from the Cleveland and the Scotch 
steel firms in the Midlands than hitherto. The result is likely to 
be an addition to,the existing difficulties of the Staffordshire rollers 
of steel plates, angles, and sections, 

The German Steel Syndicate’s announcement regarding its new 
selling arrangements in Great Britain will probably be rather more 
to the assistance of this district. For some few months recently 
German competition has been less pronounced in Staffordshire, in the 
matter, at least, of new sales, although large deliveries under former 
contracts have, perforce, continued to arrive. The German Syndi- 
cate has now, however, apparently realised that its competition in 
foreign markets can in future be conducted quite as successfully 
without quite such extreme cutting of prices as hitherto. Now 
that British selling agents have been appointed the experience of 
both Midland makers and buyers will probably be that while 
German prices are kept at a level sufficiently low to capture 
English business, the large margin which has sometimes existed 
between the English and German prices—markedly to the 
advantage of the latter material—will cease. The new German 
arrangement is, however, too recent to have yet had any appreci- 
able effect upon native quotations. 

Steel prices this week are quoted at:—Bessemer billets, 
£4 2s, 6d. to £4 5s.; Siemens billets, £4 10s. to £4 15s.; mild 
steel bars, £6 to £6 5s.; girder plates, £5 17s. 6d. to £6; boiler 
plates, £6 15s. to £7 5s.; steel girders, £6 10s. to £6; and angles, 
£5 5s. to £5 10s. per ton, all delivered in this district. 

Manufacturers in the Birmingham district are a good deal 
exercised concerning the new steps which, it is understood, the 
railway carriers have resolved upon to enforce a closer adherence 
by manufacturers than at present to the companies exact classifica- 
tion of goods intended for transit. The Birmingham Chamber of 
Commerce have had the matter in hand for a long while by means 
of their railway rates committee, but this committee do not seem 
to have accomplished anything very definite. Manufacturers are 
now arguing that under the present system of classification, what 
is termed by the carriers ‘‘ mis-declaration,” is perfectly justifiable. 
In fact, they state that the carriers wink at the practice, in order 
te get trade from each other. The manufacturer who thinks his 
rate too high, and therefore declares his goods in a lower class 
which he thinks reasonabie, though legally wrong, is in many 
cases held to be morally exonerated by the companies’ canvassers 
for business. Manufacturers urge that in any new arrangements 
the railway companies may determine upon, the value of the goods 
and the mileage must be regarded as the — satisfactory basis. 
Of these two important considerations, the mileage is easy to deal 
with, but it is agreed that the value can never be approximately 
approached by any system of classification carried out upon any- 
thing like the present lines. 

The Dudley Chamber of Commerce has just been considering the 
guestion of canalisation improvement, but have come to the con- 
clusion that the difficulty is one of ways and means, and that until 
the commercial community are willing to assist to a greater extent 
than at present, the existing obstacle—ways and means—will 
remain. It was pointed out that in England there were now 
4000 miles of canals, which were in the hands of seventy-five 
independent bodies ; and of these canals 415 miles were derelict, 
1264 in the hands of the railway companies, and 2060 belonged to the 
original promoters of canal carriage. The canals carry only about 
30 million tons of goods annually, compared with 300 millions by 
the railways. 








NOTES FROM LANCASHIRE, 
(From our own Correspondents.) 


Manchester.—The position in the iron trade since our last report 
does not seem to have varied much in the Lancashire district. 
Generally speaking, the tone is very hopeful, and there have been 
good attendances on the Iron Exchange both on Friday and 
Tuesday last, and it was apparent that in several directions more 
orders were being booked than has been the case for some 
time past. 

In pig iron it is known that stocks in this district are very low, 
and there is more anxiety to cover for forward delivery, and 
owners adhere to list rates. The fact that Sierelant iron has 
advanced as well as Staffordshire make has cau increased 
firmness in forge iron, especially Derbyshire, which is at a low 
level, There is a much stronger feeling prevalent in this 
direction. 

In conversation with a large maker of textile machinery on 
Tuesday we were assured that there are at least signs of improve- 
ment in this important department, and it is pretty certain that 
there is a fair amount of machinery being turned out in the Oldham 
district. 

There are numerous inquiries for girder iron and constructional 
steel, but we have not heard further as to the placing of orders for 
locomotives in this district, and it will probably be late this, or 
early next month, before the fact is made known. It has been 
stated, however, that an order for a number of locomotives for 
Japan has been placed in the United States, where they are not so 
squeamish in the matter of contraband as we are in this country. 

In steel billets a fair quantity continues to arrive, principally 

from America, but there is not much German or Belgian stuff 
coming to this port at present. 
Pig iron quotations are as follows :—Lancashire, No. 3 foundry, 
5is.; Lincolnshire, No. 3 foundry, 46s. 6d. to 47s.; Staffordshire, 
No. 3 foundry, 47s. 6d.; and Derbyshire ditto, 50s. to 4ls. 
Middlesbrough open brands, 52s. to 52s. 3d., with 6d. to 1s. more 
for named brands, Scotch: Gartsherrie, 54s. 3d. to 54s. 9d.; 
Glengarnock, 52s. 6d. to 53s.; Eglinton, 51s. 6d. to 52s., delivered 
Manchester ; Cumberland hematite, 60s. to 61s. 3d., delivered 
Manchester. Forge’ iron: Lancashire, 48s. 9d.: Lincolnshire, 
453, 8d.; Derbyshire, 44s. 6d., delivered here. Finished iron 
remains fairly steady, Lancashire and Yorkshire bars being quoted 
£6 5s.; Staffordshire, £6 7s, 6d.; hoops, £6 17s. 6d. to £7 2s. 64.: 
sheets, £7 5s. to £7 10s, 





In steel, English billets range from £4 7s, 6d. to £4 10s.; foreign 
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ee ee ooppet sheets are quoted £73 to £74 per ton; copper 

week ‘iid.; brass tubes, 74d.; brass wire, 6id., and rolled brass, 
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Bid. per tion in the coal trade remains practically unchanged. 
House sal is exceedingly quiet, but the demand for engine slack 
well up, and the shipping department is also —- fairly 
keops An unfortunate dispute has arisen at the Trencherbone 
ae the Astley and Tyldesley Coal Company, and 500 men have 
aha up their tools to the pit bank. ; 

Quotations are as follows :—Best house coal, 13s, to 14s.; seconds, 
1s, to 13s.; common, 93. to 10s.; best steam and forge coal, 8s. 3d. 
to 88, 9d.; best engine slack, 7s. 6d. to 8s.; medium, 6s. to 
3 Od.j common, 4s, 3d. to 5s. ‘ : 

‘Barrow.—The hematite pig iron trade is depressed, and sales 
during the past week have been few. ‘The spirit of the market is 


: k, and prospects afford no hope of improvement. The 
po Scone is sont Ba and it is hoped there will be no reason 
to further reduce the output of the district. There are still twenty- 
three furnaces in blast, and most of these are in connection with 
steelworks. ‘I'he smelting — at Barrow, Moss Bay, and Con- 

sjloyed than at the rest of the works in 


's works is better em} 
the district which work for the open market. The fact is that the 
pusiness in iron is chiefly concentrated in the local steel trade, as 
outside requirements are very small. Prices are still at the price 
at which they have nominally stood for three or four months, viz., 
53s, 6d. for mixed Bessemer numbers netf.o.b., while warrant iron is 
a bus. 6d, net cash sellers, buyers 6d. less. Warrant stocks stand 
at 12,392 tons, there having been no operations in warrant iron 
during the week. Makers still hold large stocks of iron. 

Iron ore is in very small request, and raisers are not bringing to 
the surface more than half the usual weight of raw material. Prices 
are steady at Ss, 3d. to 8s. 6d. net at mines for good ordinary sorts. 
Spanish ores are not largely imported, but new supplies have lately 

e to hand. 

The steel trade is depressed on all sides, Although a few new 
orders were recently secured for rails, the mills are only half 
employed. Some improvement is expected as a result of the new 
ring in rails as between British and continental makers, but 
there ie the prospect that American competition will show new 
life against this combination. There is a very small busi- 
ness doing in shipbuilding material, and orders are held only 
toa smal: extent. The shipbuilding yards which usually draw 
their supplies of material from Barrow works are all more or less 
dep . Merchant steel is very quiet. There is a slow business 
in hoops, and heavy castings is now a very quiet department. 

The trial trips of H.M.S, Dominion, Sakae battleship, built at 
Barrow, are taking place on the Clyde this week. Bl submarine 
for the British Admiralty was launched at Barrow this week. She 
is a new type—150ft. long and 83ft. wide. 

Shipping quiet. Exports from West Coast ports last week were 
8304 tons, comprised of 4274 tons of iron and 4031 tons of steel, in 
contrast with 13,278 tons in the corresponding week of last year, 
a decrease of 4973 tons ; 599,796 tons have been exported this year, 
in contrast with 741,969 tons in the corresponding period of last 
year, a decrease of 142,173 tons, 

Coal and coke are especially quiet. 


nell 








THE SHEFFIELD DISTRICT. 
(#rom our own Correspondent.) 

ALTHOUGH the milder weather which has prevailed during the 
last fortnight has weakened the demand for house coal, the South 
Yorkshire pits generally are working very well, the majority of 
them making from five to six days per week. There is now, how- 
ever, some evidence that more is being raised than the markets 
require, as accumulations are again appearing in the pit yards. The 
requirements of the metropolitan and Eastern Counties’ markets 
are not equal to the business done in the corresponding period of 
last year, and local consumers are ordering but lightly. Best Silk- 
stones, in which there is little doing, fetch from 12s, to 12s. 6d. per 
ton ; Barnsley house, which commands most of the trade, is at 9s. 6d. 
to 10s, 6d. per ton ; seconds and Parkgate, from 8s. Although the 
steam coal season is about terminating, there is still considerable 
activity, and values keep at about 8s. 3d. per ton. The Humber 
ports continue to receive fair tonnages, but the home demand is 
considerably weaker. There is no improvement to report in coke, 
ordinary furnace coke fetching no more than 8s., and sometimes 
supplies are being obtained at 3d. per ton less. In spite of the 
improvement in the I hire textile trades, small coal is again 
weak, the supply being in excess of the demand. 

In the local iron market business is as unsatisfactory as ever. 
Quotations for hematites, as well as for Derbyshire irons, remain 
practically unchanged from those previously given, nor is there 
any improvement in finished iron. Several fair orders for heavy 
material have recently been placed with several of our East End 
works, but, generally, the weight of work booked is altogether 
insufficient to keep the staffs and plant employed. In several of 
the steel houses there is better business doing, more particularly in 
the high-speed steels. 

The engineering houses are far from being fully employed, and 

much disappointment is expressed at the absence of railway 
material orders, which were expected to have been of considerable 
magnitude before the last quarter of the year. One of our large 
steel establishments is doing much better on South African 
account, and there are expectations of a steady improvement in 
this market as the mines get more fully to work. Great enterprise 
was shown in preparing for the revival expected after the war, but 
up to the present the condition of the South African markets has 
been most yo age There is, however, more work doi 
now, and a gradual change for the better is expected, tho = | 
probably the improvement will not become general until the 
beginning of next year. 
_ Considerable interest is expressed locally in the International 
Steel Rail Combination, about which special articles have recently 
appeared, Two large local companies are concerned. One of 
them, however, does its export rail trade entirely from Cumber- 
land. Although information is hard to obtain from local firms 
interested, the general result is expected to be that British rail 
manufacturers will be freed from competition, except that of the 
United States, in competing for the important orders expected to 
be placed by Canada when the building of the new Dominion 
Trans-Continental Railway is commenced. The substantial 
preference given by Canada to British over American-made rails 
ought to secure the work for British manufacturers, 

In the cutlery, silver and electro-plating trades several of our 
larger houses are rather better off for work, and some improvement 

1s reported in the season requirements with large metropolitan 
establishments, There is also a little more doing in the provincial 
centres, Generally, however, trade is far from satisfactury, and 
in our light staple industries there are many men who are but 
partially employed, and an unusually large number are altogether 
out of work, These, with the men idle from the East End, where 
the heavy trades are carried on, are constantly increasing in 
number, and the outlook for the winter months is very gloomy. A 
deputation of unemployed has already waited upon the Lord Mayor, 
and the Corporation departments are doing all they can to find 
relief labour, It is feared the Christmas season will this year be 
even more distressing than in 1903. 

A fine example of the silversmith’s art has been manufactured b 
Messrs, William Hutton and Sons, Limited, West-street, Sheffield, 
designed and executed by Mr. T. Swaftield Brown, their principal 
artist. It is a memorial, in the form ofa centre ornament for the 
table of the officers’ mess of one of the regiments which did service 
during the late South African war. It represents a scene in part of 
the service of that regiment, a blockhouse, with barbed wire en- 





tanglements, being reproduced in the one instance, and a transport 
wagon and a team in the other. On the extremities of the base, 
which is supported at each end by an African elephant’s head, are 
models of a Maxim gun of the class used by the British infantry, 
and a Boer ‘‘ pom-pom.” Beneath these is a plinth decorated with 
tigers’ heads and laurel, the cognisance of the regiment, and with 
laurel intertwined with ribands bearing the names of its officers who 
served in the war. Surmounting the pedestal is a woman with 
closed wings, emblematic of victory and peace, handing to the 
triumphant British soldier the wreath of laurel with the one hand, 
and with the other bestowing the olive branch on the reluctant 
defeated Boer, whose discarded Mauser rifle and bandolier are on 
the ground in front of him. The models of the Maxim and the 
pom-pom guns have been copied from drawings and photographs 
furnished by Messrs, Vickers, Sons and Maxim, Limited. he 
memorial is of oxidised silver, weighing altogether about 500 
ounces, 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


CERTAINLY more sanguine views are generally held with respect 
to the present condition and the prospects of trade in this district 
than have been entertained for several months, and the opinion 
is rapidly gaining ground that a revival has actually set in. No 
one a short time ago looked for seeing such an encouraging tone 
prevailing this year as is now apparent. The improvement is the 
most pronounced in shipbuilding and in engineering, but it is in 
the demand and not in the prices, for these latter are probably at 
the lowest that have been reported for many years, and how the 
builders are to make any profit out of contracts taken at such 
figures it is difficult to see. It is, however, the low prices which 
are ruling that have brought in the work, and operations will 
therefore be carried on more regularly over the winter than va 
one looked for. It is not surprising that shipbuilders should 
take some steps to reduce the cost of production in accordance 
with the fall in prices, and therefore at the yards in this 
district notices have been given that the wages of all classes 
of men will be reduced from y sate se 23rd as under :—Those in 
receipt of 30s. and above to be reduced Is. 6d. per week, those 
between 25s. and 30s. by 1s., and those under 25s. by 6d. The 
men are holding meetings to consider whether they shall agree to 
this, but so far do not seem prepared to do so, as they say it is not 
long since wages were reduced. They contend that the state of 
rom. does not warrant the pessimistic views of the employers. 

The shipbuilding prospects, however, for the winter are 
undoubtedly less unsatisfactory than they were ; orders for new 
shipping, as is intimated above, come in more freely, and there is a 
good deal of repairing work in hand. Sir Raylton Dixon and Co., 
at Middlesbrough, have four steamers on the stocks and two in the 
river. Messrs, R. Craggs and Sons, Middlesbrough, have secured 
the order for a 5300-ton steamer for Dutch owners. Messrs. 
Richardson, Duck and Co., Thornaby-on-Tees, have booked orders 
for three steamers. The Strand Slipway Company, Sunderland, 
have entered into a contract to build a steam collier for a Newcastle 
firm, and Messrs. J. Priestman and Co., Sunderland, a cargo 
steamer for Taylor and Sanderson, Sunderland. Messrs. Swan 
Hunter ard Wigham Richardson, at Wallsend-on-Tyne, will build 
a cargo and passenger steamer of 7000 tons for the Indo-China line. 

Partly owing to the increase of work among shipbuilders, the iron 
market has improved, and this change for the better has also been 
induced by the feeling that traders are about to have a more active 
time and more satisfactory prices. That causes consumers to be 
readier about buying, though it is in the face of a number of 
unsatisfactory features which not long ago would have sent prices 
down with a run, instead of which the tendency is rather upwards. 
The attack of the Russian Baltic Fleet on the British fleet of 
trawlers in the North Sea, serious though the matter was, did not 
tend to weaken the market at all, neither do the bad shipments 
nor the increasing stocks of pig iron. Traders have received 
without any tendency to lower their quotations the announcement 
that Messrs. Bolekow, Vaughan and Co. had determined that 
until the rail trade improves they will only run the Eston-street 
Works alternate weeks. Their plate mills ae been totally idle 
since the latter part of 1902. The drawbacks enumerated above 
fail to produce a pessimistic tone in the market ; indeed, most 
manufacturers report either that they are better off than they 
have been since the spring, or that they have reason from the 
inquiries to believe that they soon will be. Undoubtedly there is 
a tendency to take a more favourable view of the prospects. The 
inquiries are for substantial quantities, as if consumers were dis- 
posed to abandon the policy they have pursued so long of buying 
supplies from hand to mouth only. 

he shipments of pig iron from the Cleveland district this 
month constitute one of the worst features of the market at 
present. Almost invariably October is a very brisk period for 
export, but traders would have to go back a good many years to 
find an October in which the shipments were on so poor a scale, 
They are 50 per cent. less than they were in the corresponding 
month last year. This is largely due to the reduced deliveries to 
Scotland and Germany. Some of the German consumers have 
cancelled orders for Cleveland iron which they had bought ; it 
could not be delivered to them near the time when delivery fell 
due on account of the state of the rivers and canals over there, and 
the iron had to be bought elsewhere, so that it is not needed now. 
Other consumers have asked for deliveries to be postponed until 
the spring. Nearly all the iron that is sent from Cleveland to 
Germany is of foundry quality, and it is to be noted that the 
German ironmasters latterly have considerably increased their 
production of foundry iron. Thus Cleveland is, and will be, called 
upon to supply less iron to Germany than in ee years. The 
shipments of pig iron this month from Cleve nd have been 
67,/77 tons, against 71,523 tons last month, and 97,749 tons in 
October, 1903, all to 26th. Stocks of Cleveland pig iron have 
increased rapidly of late—on Wednesday 110,769 tons were held 
in Connal’s public warrant stores, an increase this month of no less 
than 15,880 tons, and of over 30,000 tons since the close of 
spring. 

PVet, in spite of these unsatisfactory features, prices of Cleveland 
warrants have risen, and this week buyers have been _—s 
above 44s, cash a ton, the first time that figure has been touch: 
since the middle of May. As much as 44s, 1}d. was touched on 
Tuesday. Speculators are operating rather freely in warrants— 
and among them are some New York people, it is said—because it 
is believed that pig iron must share in the rise that has had to be 
reported in connection with other metals. Makers’ prices, how- 
ever, are not following the fluctuations. in warrants, except in the 
case of one firm, whose iron has of late gone into the public stores 
in considerable quantities. They have been able to realise 44s. 
for No, 3, but the general figure has been 43s. 6d., with No. 1 at 
45s, 6d., and No. 4 foundry at 43s. The lower qualities, which are 
in good supply but indifferent demand, are relatively a good deal 
cheaper than the higher. Thus, if No. 4 forge was realising 
relatively as much as No. 3, fully 42s. 6d. would be cbtained for it, 
but only 41s, 6d. can be secured ; and mottled, which should be at 
42s., can be had at 40s. 6d.; while white only brings in 40s, 3d., as 
against 41s. 6d. 

In hematite iron trade is better than it was, but is still dull, so 
that makers have been unable to secure any further rise than the 
6d. per ton which was obtained some time ago. It was thought 
that a steady upward movement had set in, but such has not 
proved to be the case, though prices have not lost what had been 

ained, Not more than 50s. will be paid for mixed numbers of 

t Coast hematite pig iron; 50s. 6d. for No, 1, and 48s. for 
No. 4. The price of Rubio ore is maintained at 14s. 7}d. per 
ton c.i.f, Tees, and is not likely to be below that as long as freights 
are kept up. 

The manufactured iron and steel industries are by no means in 





in a satisfactory condition, but there is a little more doing in the 


plate trade, without, however, any improvement in prices. The 
arrangement made last week, at the conference of North of Eng- 
land and Scotch plate makers, did not extend to the fixing of 
prices, and each district will take its own course in that respect. 
What was agreed upon was that North of England producers 
would not supply plates to Scotch consumers, and Scotch pro- 
ducers would not send their plates tothe North-East of land. 
The Scotch makers have had a meeting this week to deal with 
prices, but came to the conclusion to make no change. In this 
district the price of steel ship plates is kept at £5 12s. 6d., less 2} 
per cent f.o,t. The angle manufacturers at the conference last 
week did not see their way to enter into any arrangement with 
their competitors in Scotland, and the price of steel ship angles 
here is kept at £4 17s. 6d., less 24 per cent. The rail trade is very 
slack. The syndicate’s price for heavy steel rails is £4 10s., net at 
nearest shipping port. 

With respect to the proposed new cross-country railway from 
Sunderland to Barrow, v4 Darlington, it appears that the line will 
run from Darlington to Sunderland by way of Castle Eden, and 
then up the coast to the Sunderland docks and the riverside, where 
a new deep-water quay will be constructed. From Darlington 
westward the line would pass through Middleton Tyas, Richmond, 
Ruth, Muker, Hawes Junction, Sedbergh, joining the Furness line 
at Hincaster. There will be a branch line into the Bishop Auck- 
land district to tap the coalfield there, and another to Stockton. 
The length of the line will be ninety-two miles. Public meetings 
are to be held in the towns on the line of route to gain support. 
At Sunderland, on Wednesday, the River Wear Commissioners 
and the Town Council had a general meeting to discuss the 
question. 

The coal trade this week has been on the whole more favourable 
for the sellers, an increase of business being reported by those . 
dealing in steam coal, and this has checked the downward move- 
ment in prices that has for some time been in progress. Not less 
than 9s. is now quoted for best steam coal, f.o.b., and 8s. 3d. for 
seconds, while ordinary smalls are at 4s. perton. Gas coalsare not 
so readily obtainable as other sorts, for nearly all that can be 
raised is required for the fulfilment of regular contracts, but where 
any is on sale, 8s. 3d., f.0.b., must be paid for best, and 7s, 9d. for 
seconds. House coal isin very poor request, on account of the 
mild weather, and the usual October advance of prices has not been 
possible this year, Foundry coke has been reduced to 15s. 3d. per 
ton, f.o.b., and medium is at 13s. 9d. per ton, delivered at Middles. 
brough furnaces, but would have been lower if the price of pig iron 
had not become stronger. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THERE was a large business in pig iron warrants at the beginning 
of the week, but the demand subsequently became slower, although 
prices were fairly well maintained. A very considerable propor- 
tion of the iron purchased is for future delivery, from a month to 
three months hence ; but the consumers are purchasing compara- 
tively little for immediate use. Indeed, the manufacturing branches 
continue depressed. Reports from abroad, especially from the 
United States, are somewhat more encouraging, as was to be 
expected at the present season. There is, however, much room 
for improvement in the iron and steel trades generally. 

Business has been done in Cleveland warrants at 43s. 9d. to 
43s, 104d. cash, 43s, 10d. to 44s, 1d. eighteen days, and 43s. 11d. to 
44s. ld. one month. Scotch warrants are quoted nominally 50s. 3d., 
and Cumberland hematite 52s, 9d. per ton. 

The prices of Scotch makers’ iron are steady. G.M.B., No. 1, 
is quoted at Glasgow 51s. 6d.; No. 3, 48s.; Carnbroe, No. 1, 
52s.; No. 3, 48s. 6d.; Clyde, No. 1, 55s. 6d.; No. 3, 49s. 6d.; 
Langloan, No. 1, 63s. 6d.; No. 3, 54s.; Gartsherrie, No. 1, 56s. ; 
No. 3, 50s.; Summerlee, No. 1, 57s.; No. 3, 50s.; Coltness, 
No. 1, 63s. 6d.; No. 3, 53s. 6d.; Glengarnock, at Ardrossan, 
No. 1, 56s.; No. 3, 50s. ; Eglinton, at Ardrossan or Troon, No. 1, 
50s. 6d.; No. 3, 48s. 6d.; Dalmellington, at Ayr, No. 1, 50s. 6d.; 
No. 3, 47s. 6d.; Shotts, at Leith, No. 1, 58s.; No. 3, 51s.; Carron, 
at Grangemouth, No. 1, 57s.; No. 3, 51s. per ton. 

Since last report one additional furnace has been put on ordinary 
iron, but three furnaces that were making hematite have been put 
out of blast. There are now 43 furnaces making hematite, 
36 ordinary, and 6 basiciron, the total of 84 thus blowing in Scot 
land —e with 86 in the preceding week, and 85 in the 
corresponding week of last year. 

The demand for Scotch hematite has been somewhat easier, and 
so also has been the price, merchants now quoting 55s. per ton, for 
delivery at the West of Scotland steel works. 


The shipments of pig iron from Scottish ports in the past week 


amounted to 4748 tons, cempared with 5118 in the corresponding 
week of last year. There were no shipments to the United States, 
but Canada took 910 tons; South America, 6; India, 65; 


Australia, 418; France, 80; Italy, 70; be 92; Holland, 
245; Belgiam, 10; Spain and Portugal, 110 ; ina and Japan, 
80; other countries, 145 ; the coastwise shipments being 2517 tons, 
compared with 2644 in the corresponding week of last year. 

The arrivals of Middlesbrough pigs at Grangemouth were 
considerably better than in the preceding week, but still much 
behind those of this time last year. They amounted to 10,245 
tons, against 15,117 in the corresponding week, showing a decrease 
of 4873 tons. There is now a total decrease in these imports since 
the beginning of the year amounting to 82,223 tons. 

There has been no improvement in the finished iron trade. 
Several works have found it n to go on short time. There 
has been keen competition with English makers, on account of 
which the Scotch makers have found it necessary to reduce prices 
of bars and hoops 2s, 6d. per ton. Unbranded bars are now quoted 
£5 15s., crown bars £5 17s. 6d., and best bars £6 5s., all less the 
usual 5 per cent. discount. It may be stated that the prices quoted 
each show a reduction on the rates current at the beginning of the 
er of 7s. 6d. per ton. The position of the trade is thus satis- 

actory. 

The steel trade has shown little or no improvement since last 
report. The question of prices has been before a meeting of the 
Steel Combination, but so far no alteration has been made. It is 
expected that considerable advantage may result ultimately from 
the understanding as to prices now arrived at between the English 
and Scotch makers. 

Arrangements have been made for bringing several thousand 
tons steel ship plates from America to the Clyde. The earlier of 
these consignments are to be used by shipbuilders at Port Glasgow. 
It remains to be seen whether this trade will show considerable 
development, as opinions are divided upon the subject. 

Several special engineering orders are reported as having been 
placed with Glasgow firms, but the bulk of these is not very great, 
and the engineering trades generally are very quiet. 

The coal trade has been active both in the inland and shipping 
branches. The t week’s shipments from Scottish ports 
amounted to 280,137 tons, compared with 254,867 in the preceding 
week, and 242,262 in the corresponding week of last year. An 
increase has occurred in the Ayrshire, Firth of Forth, and Fife 
ports. The clearances at Glasgow, although large, were several 
thousand tons less than in the preceding week. Coal prices are 
practically without alteration. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
SHIPMENTs of coal have perceptibly increased during the late 
favourable weather, and in all parts of the district there has been 





more activity, lessening the congestion at dock and er 
sidings. Swansea despatched 51, tons last week, and 11, 
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tons patent fuel ; France took 26,000 tons coal, but only 1420 tons 
fuel. Newport eee over 54,000 tons coal to foreign destina- 
tions, and nearly 20,000 tons coastwise. Amongst Cardiff ship- 
ments were 17,000 tons for Buenos Ayres. About 30,000 tons 
went on Monday, Port Said and Genoa taking large cargoes. On 
Tuesday the exports exceeded 40,000 tons, but so large is the 
— output that even this tota] is regarded as under the mark 
ns ls 


In the market, in addition to Egyptian State Railway orders, 
the Royal Mail Steamship Company is coming in for 250,000 
tons best coal, to be supplied over next year. It is now estimated 
that the Russian coal demands have totalled 75,000 tons. Another 
important order is that of the Navigazione Generale Italiana, 
132,000 large and 42,000 tons small. 

In a run around the district I noticed this week marked activity 
in the Ebbw Vale and Tredegar coalfields, also good work being 
done in connection with the Barry and Rhymney railways, and the 
arrangements for development of the Monmouthshire lower coals. 
Gloucester at the present time is also exhibiting marked increase 
of supplies from the Bristol and Forest of Dean districts, and the 
Midland and Great Western railways have full indications of the 
shares each show in the coal trade, all carried on without a hitch. 
A slight accident at Cardiff in derailment and injury to guards 
this week is quite a novelty, so exempt of late have been railways 
from accidents in the working of mineral trains. 

The character of the steam coal trade continues much about the 
same, restricted in narrower limits than business men like to see; 
for though substantial orders are about, it is not shared by 
many, and as a result a number of collieries remain only in 
moderate working. This applies more particularly to the Swansea 
coalfield, where steam and bituminous collieries much need 
improvement. The Newport coalfield has had a spurt of late, and 
best steam coals have shown a slight advance, as much as Ils. 9d. 
being quoted. The latest quotations are as follows :— 
Cardiff Exchange: Best steam coal, 13s. 3d. to 13s. 6d.; 
seconds, 12s. 6d. to 13s.; good ordinaries, 11s. 3d. to 12s.; best 
Monmouthshire, Newport shipment, Ils. to lls. 6d.; seconds, 
10s. 3d. to 103. 6d.; Eastern Valley, 10s. to 103. 3d.; small, 6s. to 
6s. 6d.; best house coal, 16s. 3d. to 17s.; seconds, 13s. 6d. to 14s.; 
ordinaries, 12s, to 123. 6d.; No.’3'-Rhondda, 13s. to 13s. 3d.; 
through, 12s. to 12s. 3d.; small, 9s. 6d. to 103.; No. 2 Rhondda, 
9s. 9d. to 10s,; through, 8s. to 8s. 3d.; small, 6s. 3d. to 6s. 6d.; 
best small steam, 7s. 3d. to 7s. 6d. ; second small steam, 6s. 6d. to 
7s.; inferiors, including drys, 5s. 9d. to 6s.; patent fuel, 14s. to 
l4s. 3d.; coke, 14s. to 22s.; pitwood, 17s. 9d. to 18s. Quotation of 
14s. for furnace coke is a low one. Swansea latest coal prices are : 
Steam, 133. 6d. to 13s. 9d.; house qualities, No. 3 Rhondda, 
13s. 3d. to 13s. 9d.; small, 8s. 9d. to 9s.; anthracite, best large 
hand-picked malting, 22s.; seconds, 18s, 6d. to 20s.; big vein, 
lls. 6d. to 12s.; red vein, 10s. to 10s. 6d.; cobbles, in good 
demand, 16s, 6d. to 18s. 6d.; nuts, 17s. 6d. to 19s.; peas, 9s. 6d. 
to 123.; culm, 5s, 3d. to 5s. 6d. Patent fuel, 14s. to 14s. 6d. 

The volume of business in the tin-plate trade continues to be a 
large one, and, in degree, works throughout the tin-plate districts 
share in the prosperity of the manufacture, the Swansea works 
taking the lead. st week there was a large make in the Swansea 
Valley, 70,323 boxes being brought from the works. The shipment, 
too, was still larger, nearly 112,000 boxes being despatched. 
Russia, China and the Straits Settlements figured well, and, 
judging from the vessels now loading to the same and other 
destinations, the business is not simply a spurt. 

The latest report on ‘Change of the tin-plate trade is that last 
shipments reduced stocks by 40,000 boxes, that all the works are 
fully employed, and that all the plates are disposed of to the end 
of the year; and not only this, but works are busily occupied in 
booking business for next year. 

A slight relief has been experienced by manufacturers in another 
small reduction in tin, which is quoted at £131. In spelter, which 
is quoted at £23 5s., there has been an advance, so also in copper, 
which is now £60 10s. for Chili bars. Lead is £12 12s. 6d. Iron 
ores continue at 13s. 6d. per ton ex ship. 

In iron and steel there is but a slight variation from last week. 
Pig iron shows a fairly sound front, and I note that some iron- 
masters are stocking. The trade is steadier without any advance 
in price. Glasgow warrants are quoted at 50s.; Middlesbrough 
No. 3, 44s.; Cumberland hematite, 52s. 9d. Finished iron and 
steel moderately brisk. One large consignment of steel rails for 
India took place last week, 1750 tons, principally for Calcutta. 
Dowlais Keen and Co. continue a aeae rail make, 4000 tons 
being turned out last week. A good deal of this was for the 
London, Brighton, and South Coast Railway and the Great Western 
Railway. It is expected that, after the good season enjoyed by 
railways, heavy requirements are likely, and will soon be placed. 
Light railways and pioneer motor additions will also improve 
trade. Siemens furnaces are busy with billets, and the bar mills 
supplying tin-plate works are, busier. Steel industries in the 
Swansea Valley are active. The Gloucester Wagon Works, I hear, 
have retired from the proprietorship of the old zinc works at Llan- 
samlet, which are -to! be carried on in the spelter trade. I note in 
Gloucester that the: management of the wagon works, well repre- 
sented at every colliety in South Wales, does not confine itself to 
colliery enterprise, but has a large show-room for exhibiting every 
variety of carriage from ‘‘all parts of the world.” 

The latest issue of iron and steel prices from Swansea Exchange 
was as follows:—Welsh bais, £6 to £6 2s. 6d.; sheet iron, 
£7 lis. 6d. to £8; steel sheets, £7 15s. to £7 17s. 6d.; steel rails, 
heavy, £4 5s. to £4 10s.; light sections, £5 5s. to £5 10s. ; 
Bessemer steel tin-plate bars, £4 2s. 6d.; Siemens, best, £4 5s. 
Tin-plates: Bessemer steel cokes, 11s. ce to 12s.; Siemens, 12s. 
to 12s, 3d.; ternes, per double box, 28 by 20C., 21s., 22s. to 
24s, 6d.; best charcoal, 13s. 6d. to 14s. 6d.; big sheets for galvanis- 
ing, 6ft. by 3ft. by 30 g., per ton, £8 10s, to £8 12s, 8d.; finished 
black plate, £8 10s, to £8 17s. 6d. 

The inquiry into the Llanelly railway disaster to the London 
express is going on, but will not finish in time for my despatch. 
It is being held in Lianelly before Mr. Roderick, coroner ; Colonel 
Yorke sitting as assessor, 








NOTES FROM GERMANY. 
(From our own Correspondent.) 

In Silesia the reserve and want of confidence that has been 
caused by the uncertainty regarding the continuation of the Upper 
Silesian rolling-mill Convention is still pretty marked. _ In fact, 
the general tone of the iron industry is being unfavourably 
influenced by the questions of syndicates, and their future fate, 
and quotations are inclined to show weakness here and there. 
Export to Russia has been fairly lively upon the week, especially 
in hoops and sectional iron; to the Balkan countries less was 
exported than before. 

he competition of the Central and West German ironworks is 
causing a certain weakness also in the export quotations. At the 
bar and hoop mills a fair employment could be maintained, though 
demand and inquiry are irregular on account of the want of confi- 
dence generally prevailing. Also in girders only a small hand-to- 
mouth sort of. business is done, large orders betes exceedingly 
scarce. Rather a small amount of fresh work has been received at 
the plate mills ; sheets are likewise in moderate demand, and this 
has caused prices to become easier. 

In the Siegerland the restrictions in output, previously com- 
mented upon, continue in several branches, The request of the 
semi-finished steel. consumers for a reduction in prices has been 
declined by the Steel Convention, because the recently raised 
export bounty for the consumers of semi-finished steel is far more 
favourable. to them than to the semi-finished steel producing works 
of the Steel Convention. The Plate Convention is reported to 
have raised the prices’ for orders up to 5000 kilos., M. 5 p.t. 
Only heavy plates form an exception, being sold at the former 


quotations, In galvanised sheets a decrease in demand could be 
perceived. Rivets and screws are pretty animated. 

There is still an absence of life reported in the Rhenish- 
Westphalian iron industry, and the reduction in prices for iron 
ore characterises the condition of the market. Spathose iron ore 
decreased from M. 10 and M. 14 p.t., on M. 9-70 and M. 13-50 p.t. 

Pig iron has been in a few instances a little bit more wing 4 than 
formerly, but the general condition is as unsatisfactory as before. 
In semi-finished steel purchases for the fourth quarter have been 
made recently, and this caused a slight improvement in demand, 
but there is little strength generally noticeable in this and in 
most branches of the iron industry. Export orders are only 
obtainable at reduced quotations. Inland prices are the same as 
before. On the scrap iron market very little life has been stirring ; 
the heavy stocks cause prices to move downwards. Consumers 
mostly buy scrap iron from the works directly, and so dealers 
have to reduce their prices if they wish to do any business, and 
often sell below the list rates. The malleable iron market does 
not show any change or improvement upon the week, but has, on 
the contrary, become more unsettled still. Bars in basic are very 
dull, and as dealers’ stocks are heavy, the condition of prices 
remains depressed. Iron bars, too, are flat, and sell at M. 125 p.t., 
while bars in basic have been reduced from M. 112 and M. 115 p.t. 
that was quoted last month, on M. 110 to M. 112 p.t. 

The Italian Government is reported to have ordered at the 
Schichau Works in Elbing sixteen large torpedo pursuers of 
26 knots. 

A normal trade is done on the coal market of Silesia, deliveries 
being rather below the average. Coke, on the other hand, is 
actively called for, consumption being equal to eorenee. During 
the second quarter of the present year 7-10 million tons of pit coal 
have been produced in Silesia, against 6-65 million tons in the corre- 
sponding quarter the year before. Consumption amounted on 
6°29 million tons, worth 46°60 million marks, against 5°97 million 
tons, worth 45°46 million marks, while stocks were 935,000 t., 
against 735,000 t. Of the above-named output 5°89 t. fell to 
Upper Silesia, against 5°59 t.; consumption was 5°28 million tons, 
against 5-06 t. Output in’ Lower Silesia was 1°20 million tons, 
against 1°09 million tons in the year before, consumption amounting 
on 1 million tons, against 1°08 million tons. Average price in 
Upper Silesia was M. 7°33 p.t., against M. 7°51 p.t. in the same 

riod the year before ; in Lower Silesia M. 7°83 was paid, against 

. 8°11 in the previous year. 

The 32 brown coal works of Silesia yielded 275,000 t., against 
195,000 t. in the year before, 246,000 t. falling to the Lausitz 
district, against 174,000 t. last year. 

As gas coal and most sorts of engine fuel have been in improving 
request on the Rhenish-Westphalian coal market, the tone 
generally has been a little more healthy this week than last. The 
working hours are still reduced at many pits. For coke a strong 
demand comes in. According to the Frankfurter Zeitung, the 
anthracite and coke works, Rheinau, near Mannheim, being the 
only works not dependent on the coal convention and coal office, 
have now been acquired by the said office. 

Pig iron and the various sorts of manufactured iron remain in 
somewhat languid request in Austria-Hungary. Heavy plates are 
very dull, and sheets sell only moderately well. The machine 
factories are, with few exceptions, poorly occupied. Wittkowitz 
pig iron is quoted 90 to 93 and 98 crowns p.t. ; hematite, 110 to 
113 crowns p.t.; spiegeleisen, 10 to 12 p.ct. grade, 110 to 115 
crowns p.t.; Styrian bars, 210 to 220 crowns; boiler plates, 
290 crowns ; tank plates, 250 to 260 crowns ; girders, 222 crowns ; 
all per ton free Vienna. 

The coal trade in Austria-Hungary is showing a somewhat more 
favourable aspect this week than last, still output is considerably 
higher than consumption, in spite of a continued restriction of 
the working hours. The business in Bohemian brown coal has 
been satisfactory upon the week. 

Only with difficulty can prices be maintained on the Belgian iron 
market, and the trade done in most departments is only moderate ; 
only in a few instances could forward contracts be obtained, as a 
hand-to-mouth business is preferred at present. 

Consumption in house coal has been increasing in Belgium, but, 
taking it all through, there was but a languid trade done during 
this week and the last. 

Of the French iron industry little can be told, except that 
occupation all round has been fairly well maintained last week. 

The coal trade in France is still without improvement ; prices, 
however, are moderately well maintained in most districts, 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, October 17th. 

DurinG the past six days definitely ascertained contracts for 
pig iron placed in eastern, western, and southern furnaces foot up 
fully 100,000 tons of basic, Bessemer, and low grade foundry. 
There are a number of heavy cast iron pipe orders on the market, 
as well as some orders for tunnel castings, all of which will be 
placed within a few days. The steel trade has improved to a 
surprising degree in a short time. The orders that have been 

laced during the past week have been anticipated for two months, 
ie various reasons the placing of these orders was postponed 
until now. It is known oes that there are very large necessities 
to be covered, but it is impossible to predict when the buyers 
will see fit to place the business. A very careful inquiry to dis- 
cover the probabilities of demand for the near future warrants 
the statement that there is a great deal of material wanted, both 
crude and finished. Among these requirements are bridge iron, 
castings material for engineering plants, material for railways, and 
supplies for agricultural implement plants. Much business has 
been delayed, partly on political considerations. It is customary 
to go slow in a presidential year ; besides, the necessities for 
prosecuting new enterprises is not very urgent. The railroads 
are able to handle their traffic speedily, and without congestion. 
The great manufacturing plants could turn out more work than 
they are, and the industries at large are by no means strained to 
the limits of their capacity. The signs of stronger prices in crude 
iron with so much idle capacity is something of a surprise to con- 
sumers, and is explainable only by the fact that production is 
controlled by combinations or by independent producers who are 
willing to follow in the footsteps of the greater controlling 
interests, 

The copper market is suddenly quiet; the present reaction 
will probably be of short duration, Domestic consumers are 
purchasing very little material. The exports for the first half of 
this month fell behind that of last, and the inquiries now in the 
market show very clearly that some of the larger buyers abroad 
are satisfied with what they have for the present. f 
There ‘is a good demand for lead ‘and spelter in the domestic 
markets. In 50-ton lots the price for lead is 4-20 dols. The 
sudden improvement in the steel industry has stimulated the 
demand for Lake ore, and about 500,000 tons have been purchased 
at 3-25 dols. for Bessemer old range, and 3 dols, for Bessemer 
meszaba. 

The condition of the iron trade is pretty thoroughly shown by 
the fact of 192 stacks using Lake Superior ore 129 stacks were 
in blast. The entire iron trade is looking better. The small 
buyers have begun to order briskly, and even nails and sheet iron 
and merchant steel have improved enough within a week to make 
it a matter of comment. Rods are also active; open-hearth 
Bessemer steel 26 dols. at mill, A large volume of business has 
been done in skelp in connection with the pipe trade. The 
American Bridge Co, has just secured a few orders for bridge work, 
and the material will be made in the big Western Pennsylvania 
mills. The American Shipbuilding Company has just contracted 
for the construction of five steel ore boats, to be 500ft. in length 





which call for 10,000 tons of plate and structural material. 
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NEWPORT HARBOUR COMMI , 
WEEKLY TRADE REPORT, ONERS 


STEAM coal market is slightly firmer, a better supply of 
ray | come on ; but prices remain unchanged. House 
fair demand. The quantity of coal shipped for week 
22nd inst. was 73,898 tons; foreign, 54,604 tons: 
19,294 tons. Imports for week ending 25th inst. :—Iro 

10,740 tons ; bars, &c., 4057 tons; pig iron, 250 tons ; deals 
loads ; pitwood, 7934 loads. » Meals, 62 

Coal :—Best steam, 11s. 6d. to 11s, 9d.; seconds, 10s, 6d. 

10s, 9d.; house coal, best, 15s.; dock screenings, 6s.; colliery a,” 
5s. 6d. to 5s, 9d.; smiths’ coal, 93. Pig iron.—Scotch =.) ‘inn 
50s. 74d.; Middlesbrough No, 3, 443. 1Id.; Middlesbrough hen ’ 
tite, 52s. 6d. Iron ore: Rubio, 13s, 6d.; Tafna, 14s, 6d Hn 
Rails, heavy sections, £4 5s. to £4 10s. ; light do., £5 5s, to grin’ 
f.o.b.; Bessemer steel tin-plate bars, £4 2s, 6d.; Siemens Os, 
tin-plate bars, £4 5s,—all delivered in the district, cash steel 
plates: Bessemer steel, coke, 11s. 104d. to 125.; Siemens 

finish, 12s, to 12s, 3d. _ Pitwood, 18s. to 18s, 3d. ex ship, London 


THE 


tonnage 


Coal in 


exchange telegrams : Copper, £60 10s. to £60 12s. 6d.; Straits 4 
£130 12s, 6d. to £131. Freights: active, and rates steady. sa 








THE LAUNCHING OF THE BLACK PRINCE will take place at 
the Thames Ironworks yard, Canning Town, on Tuesday 
November 8th. The christening and launching ceremony will a 
performed by the Countess of Selborne, the wife of the First Lond 
of the Admiralty. The Black Prince is an armoured cruiser. and 
is being constructed in accordance with the Admiralty contract of 
two years ago, 

MANCHESTER ASSOCIATION OF ENGINEERS.—The third meet 
of the forty-ninth discussion session of the Manchester Associate 
of Engineers was held on Saturday evening, when there was a 
attendance. Mr, Alfred Saxon, president, occupied the chair, and 
prior to the reading of Mr. G. J. Wells’ paper, Mr. E. G, Constan. 
tine moved a resolution expressing their high appreciation of the 
generous hospitality of Mr. and Mrs. Saxon on the occasion of the 
conversazione at the Art Gallery on the previous Wednesday 
Mr. Hans Renold seconded, and in doing so suggested that the 
social aspect of the Association should be developed much on the 
same lines as on the other side of the Atlantic. The title of Mr, 
Wells’ paper was “‘ The Temperature Entropy Diagrams.” He pointed 
out that engine performances should be based upon the efficiency 
with which the engine converts the heat supplied into mechanical 
energy. Thermo-dynamic calculations were, in general, somewhat 
tedious to make, but the pep nee pers chart showed the 
quantities of heat utilised and wasted at a glance, thus enabling 
the possible increase of efficiency of any cycle to be readily appre. 
ciated. A number of typical diagrams were shown and discussed 
by the writer. An interesting discussion followed, and while ample 
testimony was borne to the value of the paper, one or two members 
thought that it might have been designated ‘‘ A Heat Diagram,” the 
word entropy being a word which engineers did not usually under- 
stand. A hearty vote of thanks was accorded to Mr. Wells for his 
very able paper. 

A Urauite Competition.—In April last the British Uralite 
Company offered prizes to architects and also to ship draughtsmen 
for the best original designs or practical suggestions for fixing 
Uralite. It was at first intended to make the awards in the month 
of July, but owing to the large number of drawings sent in, the 
decision of the judges was delayed. The awards have, however, 
now been made. In the architectural competition the first prize— 
£21— was awarded to Alfred E. Sidford, M.S.A., and Murray Spry, 
jointly, of Wokingham, in Berkshire. Other prizes were awarded 
in order of merit as follows :—To Messrs. John Huxtable, architect, 
Herne Bay; E. C. Ackermann, Holloway, London, N, ; Percy N, 
Brown, Holmfirth, Yorkshire; Pooley and Follett, architects, 
Adelphi, London; C. F. A. Voysey, architect, Baker-street, 
London ; C. L. Cox, architect, Ilford. In the shipbuilding com- 
petition the first prize of £21 was awarded to Mr. G. A. Lax, naval 
architect, High Park-road, Newcastle-on-Tyne. Other prizes were 
awarded in order of merit as follows :— Messrs, F. W. Haddy, naval 
architect, Barrow-in-Furness; D. M. Wallace, naval architect, 
Greenock ; W. R. Ould, naval architect, Glasgow ; Archibald Seott, 
jun., naval architect, Glasgow ; William Dawson, naval architect, 
Govan. The judges highly commended drawings sent in by many 
other competitors. Large numbers of drawings were received 
which had to be returned to the competitors owing to the fact that 
ections were introduced which the company is at present unable 
o manufacture. 

THe Tarire ComMiss10N.,—The Tariff Commission has held 
eight meetings at the Whitehall Rooms during the last fortnight, 
under the presidency of Sir Robert Herbert, G.C.B., making sixty- 
three sittings to date. The following witnesses were examined :— 
Engineering and machinery evidence, Mr. H. Hirst, General Elec- 
tric Company, Limited, 71, Queen Victoria-street, E.C. Textile 
evidence, Mr. J. H. L. Baldwin, J. and J. Baldwin and Partners, 
Clark Bridge Mills, Halifax, spinners of knitting and hosiery yarns ; 
Mr. B. Nathan, Ferdinand Heilborn and Company, Bradford, 
woollen and worsted export merchants ; Mr. Howard Clay, H. Clay, 
Blackwood Shed, Halifax, worsted cloth manufacturers ; Mr. A. H. 
Hutton, C. and J. Hutton, wool staplers, Smith and Hutton; cloth 
manufacturers, the Eccleshill Old Mill Company, Bradford, flannel 
and shirting makers; Mr. J. Henry Birchenough, John Birch- 
enough and Sons, Macclesfield, silk manufacturers ; Mr. Edward 
Fisher, Fisher and Company, Huddersfield, Montreal, New York, 
and London, woollen and worsted cloth merchants ; Mr. J. Hart, 
Henry Mason, Victoria Works, Shipley, manufac*urer of fancy and 
dress coatings; Mr. Herbert A. Foster, John Foster and Son, 
Limited, Queensbury, Bradford, alpaca and mohair spinners and 
manufacturers ; Mr. J. H. Kaye, Kaye and Stewart, Broadfield 
Mills, Huddersfield, woollen and worsted manufacturers ; Mr. J. C. 
Broadbent, Thomas Cresswell and Company, Huddersfield, woollen 
and worsted cloth merchants; Mr. Robert Nelson, Nelson and 
Woolger, Huddersfield, woollen and worsted cloth merchants; 
Mr. Thomas Hirst, C. and J. Hirst and Sons, Limited, Longwood, 
Huddersfield, fancy woollen manufacturers, 


Contracts.—We learn that Kerr, Stuart and Co., Limited, 
California Works, Stoke-on-Trent, who are building three motor 
coaches for the Buenos Ayres Great Southern Railway—bdft. 6in. 
gauge—have received an order from the Taff Vale Railway Company 
forsix motorcoaches to be built to that railway company’s well-known 
system.—Messrs. Bruce Peebles and Co., Limited, inform us that 
they have received contracts for the supply of generators, motors, 
motor generators, and balancers for the railway shops of the Oude 
and Rohilkhund Railway; a 500 electrical horse-power lighting and 
traction direct-coupled set for the Geelong tramways ; and forty 
motors, averaging ten horse-power each, for the locomotive shops of 
the Natal and Burtan Railways.— Messrs. Holden and Brooke, 
Limited, have just secured contracts for eight Brooke’s water 
separators for the London County Council, each for 12in. pipes; 
and six Brooke’s water separators, with steam traps, for Rother- 
hithe contract.—Messrs, Isaac Storey and Sons, Limited, inform 
us that they have secured the following contracts :—-For the 
Admiralty for Priddy’s Hard, Royal Clarence Victualling Yard, 
three sets of condensing plant ; for Sheerness Dockyard, three 
sets of condensing plant ; and for the Spanish Ministry of Marine for 
Ferrol Arsenal, one set of condensing plant.—Messrs. Joseph 
Wright and Co., Tipton—engineering department—inform us that, 
in addition to the large, patent multiplex heater detartariser, to 
heat and soften 18,000 gallons per hour, recently ordered by the 
Wath Main Colliery Com ny, Limited, they have received ee 
for this apparatus from the British Admiralty for Portland Nav al 
Hospital ; Messrs. R. Moreland and Son, Limited, of Lond af 
Lloyd’s British Testing Company, Limited, of Netherton ; an 
Messrs, Ansells Brewery Company, Limited. 
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THE PATENT JOURNAL. 
Condensed from The Mustreted Offteial Journal 


Application for Letters Patent. 

when inventions have been “‘ communicated ” the 
name and address of the communicating party are 
printed in italics. 


12th October, 1904 


91 988. FeeDING Mortons of Compinc Macuings, W. 
Holdsworth, Halifax. 4 

91,934. Warp S1zina and Drvyine Macuinery, T. W. 
Barnes, Manchester. 

91,935. GOLF Baus, J. H. Roger. Glasgow. 

91,936. NECKTIES and Cravats, W. 8. Davis, Birming- 

7 VaLv¥, P. A. W. Parkyn. Manchester. 

yes amc Bricks, T. Jackson, Birmingham. 

91,939. Currie Mutat, J. Parkinson and C. H. Smith, 
Keighley, Yorks. 

91,940. PNEUMATIC 
| ham, 

om. ee AgTUATING Apparatus, C. Scott and H. 
Hodgson, Manchester. 

1,942, Macuine for NatLina Boxes, C. J. Eigaard, 
i ingham. 

ee Door Bott, N. L. Locke, Glasgow. 

91,944. Surety Brackets, J. Harper and Co., Limited, 
and ‘A. Morgan, Birmingham. 

91,945. Mernop of FILTERING Liquips, A. W. Black, 

oN ham. 

mad, Gann Cur, D. Samuels, London. 

91,947. VeneTIAN Buinp Firrinos, R. Bell, Man- 

ter. 

ase. Hor pinc Rotter Burnp Corps in Posrrtion, C. 
¥, Falconbridge, Nottingham. 

91,949. SAFETY CHAMBER to be AppLiep to Lamps, E. 
J. Owen, London. 

91,950. PowER TRANSMISSION, G. R. Martin, London. 

91,951. Face Bricks, W. L. Stanway, London. 

91.952. _MavueTs for PLayina Croqugt, A. Altman, 


on. 
91,988. Boor and Suoe Creangr, F. J. Ccates, East 
Twickenham, Middlesex. 
91,954. Music CHARTS, W. M. Reese, London. 
91.955, WaTeR TrovcHs. J. Bigg. London. 
91,956. CoucuEs, J. W. Gillatt, London. 
91,987. Castor fir Furniturg, W. and W. G. Mcin, 


don. 
11.968 Cooxtna Urensirs, C. E. Challis, Barnet, 


Trres for Moron Cars, C. Lee, 


Herts. 

91,959. Pyevmatic Trexs for Venicies, J. G. Young, 
London. 

91,900. DisPLAYING ADVERTISEMENTS, A. Udhaug.— 
‘A, Borner, Austria.) 

a1 96 SecuRiNa TuatcH to Haystacks, R. Rees, 


21,962. APPLIANCE for WarMinc Pcatas, W. A. 8. 
Benson and Co., Limited, and F. A. Andrews, 


London. 

91,963. Foornoarps of RaiLway Coacuts, F. Meyer, 
London. 

21,964. MinimisinG the StrrRino up of Dust on Roaps, 
C. R. Church, London. 

91,965. MingraL Ort Lamps, H. W. Barton, London. 

21,966. Erecrric Heat AvLarMs, R. W. and S. Bill, 
Handsworth. 

91,967. ArsusTING Fuses of Provectites, W. Bean, 
London. 

91,968. Larne Carrigrs, T. Smith and Sons of Saltley, 
Limited, and F. H. Smith, rT 

91,969. ARRANGEMENT for Coo.tne Liquips, F. Mor- 
tensen, London. 

21,970, Gas TurBinEs, G. Cerada, London. 

91,971. Type-MAKING and SarTinc Macuings, 8. A. 
Bhisey, London. 

21,972. PreParaTION to Privent Destruction by 
Morus, E. E. Maxted, Tunbridge Wella. 

91,973. Automatic Vacuum Brakgs, G. J. Churchward, 
Swindon. 

91,974. BLackBOARD CLEaner. 8. Bearder, London. 

21,975. MancractUre of Baos, 8. Hodgkinson, 
London. 

21,976. Biocktna Presses, W. H. Lock and D. T. 
Powell, London. 

21,977. Tire to PREVENT Skipp:xa, A. J. Richards, 
Plymouth. 

21,978. STONE-SAWING Macnings, W. F. Ranney, 
London. 

21,979. TaBLe Game of Bititarpe, W. Jones, London. 

21,980, Weavinc Comps, La Société Rodier, London. 

21,981. Printisc Macuing, J. 8. Holmes and E. M. 
Wildey, London. 

21,982. Riem Eye-ctass Frames, A. Ochlschliiger, 
London. 

21,983, Boot-Lack Cup, H. Brough, C. H. Pearson, 
and W. H. Hesketh, London. 

21,984. INTERNAL ComBUSTION Escines, 8. White, 
London. 

21,985. Lirrs, F. H. Fraser, London. 

21,986. Fiee-LicuTers, G. Beguin and B. Daumerie, 
London. 

21,987. Gloves, R. C. Levy, London. 

21,988. ManuracTore of SILK-LIKE THREADS, O. Imray. 
—(Farlirerke vormals Meister, Lucius, and Bruning, 
Germany.) 

21,989. Seats for 
London. 

21,990. Davicr for TRANSMITTING ImPULsEs, A. P. Han- 
son, London. 

21,991. Ciaangtre Hoipers, A. W. Turner, Birming- 


m. 
21,992. Starr Rops, H. J. Lederer and E. A. Cocke, 
London. 


Motor Cars, W. F. Thomas, 


21,998, VaRIaBLE SpggD Driving MEcHANIsM, Hulse 
and Co., Limited, E. Adams and T. M. Lowthian, 
London. 

21,994. Four SHEAVE FAIRLEADER for TrRaw ine, R. 
Corner.(7. Atkinson, on High Seas ) 

21,995. TeLEPHONE Systems, I. B. Birnbaum and H. G. 
White, London. 

21,996, ATTACHMENTS for BaTHs, R. MacSymon and 
E. G, Carder, Liverpool. 

21.997. IMPRovED BotTLE STOPPING Davicr, G. West, 


ndon. 
7, TRAMcAR GuaRD or Fenper, F. W. O'Connor, 
mn 


on, 

21,999. MovuLpING ARTIFICIAL STong, 
London. 

22,000. ELgctric Motors, P. Jigouso, London. 

22001. INTERNAL COMBUSTION Motors, C, 
London. 

22,002. Coxe, H. Hennebutte, London. 

22,003. Conpuits for ELxctric CaBiks, T. E. Devon- 
shire, London, 

22,004. Sopium PrrBorate, G. W. Johnson.—(Deutsche 
Gold and Silber-Scheide Anstalt vormals Riasler, Ger- 
many, 

22,005. CoupLinas for R1GG1NG Screws, A. Westmacott, 
London, 


A. Gaspary, 


Lemale, 


13th October, 19C4, 


22,066. TaBLR Foorsauy, W. C. Lemon, London. 

ell Gor Ciuss, W. E. Crawshaw, London. 

2,008. PorTABLE- FoLpIna ScHOOL BLAc KBOARD, W. 
A. Whiting, Ilford, Essex. 

22,009. Hopprr FEgpErs for TexTILE Macuiygs, J. L. 
Rushton, Manchester. 

22,010. Driving Clockwork Motors of Recorpino 

<olNSTRUMENTS, W. H. Bailey, Manchester. 

£2,011, MEDIcATING Boor Socks, T. C. Davis. London. 

22,012. WaeeLs for Tramcars, C. W. Gauntlett, 
Southsea, 

22,013. CLora Pressina and FINIsHINe Macurnss, T. 
Schofield, Halifax. 
014, Sprina Seats, J. E. Marshall, Birmingham. 

ple Finisuine Lace, A. E. Sutton, Nottingham. 
016, \SarEry Bicycte Rest, P, A. Millman, Ply- 

he 


22,017. Trap for Anima.s and Birps, E. B. Wrench, 
Glasgow. 

22,018, Cuimngy Cows and VenTILAtors, T. Jamieson, 

‘asgow. 

22,019. HoLLow-WARE Boxs, H, Macfarlane, Glasgow. 

22,020. CHaLKING B.LLIaRD Cuss, F. 8. Rippingille, 
H. G. Mason, and H. Martin, London. 

22,021. Brake for Motor Cycixs, R. Sheane Wicklow. 

22,22. OprraTine SwitcuEs of Tramway Ponte, P. 
Reader, Nottingham. 

22,023. Bortpinc Mat+riats, D. Caddick and C. 
Oliver, Middlesbrough-on-Tees. 

29.024. Dressine Irons, F. Todisco, Glasgow, 

22 025, Fotpino and Creasino TextTILe Fasaics, J. B. 
Turner, Manchester. 

22 026. Non-suippinc Poncrorg-PROooF Covers for 
VEHICLE PNEuMaTic Tirgs, O. Latimer, Birmingham. 

22,027. Spinnrnc and Dovsiinc Macaimis, W. T. 
Smith, Manchester. 

22,028. Batinc Macuine for Packine “ Strap Butts,” 
G. J. Booth, Manchester. 

22,029. Ruiters, A. R. Huskisson, Manchester. 

22,30. Propucinc Mxrauuic Sars, 8. Posternack; 
Manchester. 

22.081. Kircuen Ranoxs, H. H. Sanderson, London. 

22,032. RemovaBLe Hanpie for Gia:s Botriszs, J. J, 
Lomax. Farnworth, R 8.0., Lancs. 

22,038. Partour Foo1nact Game, G. H. Witham, 
Portsmouth. 

22 034. Reversina Gear for Encing Suartino, A. G. 
Langdon, Southampton. 

22,035. Sirencers of Motor Roap VsuiciEs, B. P. 
Dobson, Bolton. 

22,086. Casu Baa, J. Shuley, Dublin. 

22,037. Turpine Enorng, J. M. Newall, Liverpool. 

22,038, Removine Tunes from Boi.ers, EK. B. Tait and 
E. Hess, Barrow-in-Furness. 

22,089. Dupticatinc Saves Books, J. E. Norman, 
London. 

22,040. CanpLE Greask Guarps, J. R. Hancock and J. 
Keeling, London. 

22,041. Stocks ana Dies, O. Kaiser.—(W. Hinversdorf, 
German y. ) 

22,042. Gear Prorector, F. Davis, London. 

22,043. Sawinc Marstg, A. G. Grice and G, Anderson 
and Co., Limited, Dundee. 


22,044. Supports for CanpLe Swapes, J. Allen, 
London. 

22,045. DRAIN- TESTING APPARATUS, E. F. Spurrell, 
London. 


22.046. CoIN-FREED Mecuanism, A. J. Limebeer, 
London, 
22.047. Dsavicr for Sxcurinc Hats to Heaps, C. W. 
Moore, London. 
— ApbsusT¢BL@ Wrencugs, J. B. Brooks, Birming- 
am. 
22,049. BoTTLe-FILLING Apparatus, S. L. Goldman, 
London 
22,050. TreatiInc Smoxg, R. B. Ransford.—(L. F. Lo 
Yacono, Argentine.) 
22,051. Means for VENTILATING Boots, E. Wallerstein, 
ondon. 
22,052. SHuTTLE Brakes for Weavinc Looms, J. Laforét, 
ondon. 
22,053. Suspension of Venicies, A. T. Christophe and 
. M. Menteyne, London. 
22,054. Reversine the Motion of Suarts, C. H. T. 
Alston, London. 
22,055. RecuLaTine Vatvss, H. H. Brown, London. 
22,056. MancuracturRE of Crmmnt, J. E. Castle, 


London. 

22,057. Rartway Jornts, T. W. Lingard, Kingston-on- 
Thames. 

22,058. Tension Device for Warp Beams, G. Keller, 


mdon. 

a oo Sprrir Expiosion Enoines, F. Bamford, 

ndon. 

22,060. AppLIaNce for CLEANING Boots, W. A. Hurst, 
Kingston-on-Thames. 

22,061. Means for Lusricatine Axirs, W. H. Tomson, 
T. Smith, and W. G. Hanna, Lendon. 

22,062. Post-carps, J. P. Pet'y, London. 

22,063. Criasps for TRAVELLING Baas, E. Bourson, 
London. 

22,064. Mancracturk of PHENYL- METHYL AMIDO- 
CHLOROPYRAZOLE, Farbwerke vormals Meister, 
Lucius, and Briining, London. 

22,065, Manuracture of Sugrt Guass, O. Imray.— (Th: 
Window Glass Machine Company, United States.) 

22,066. Dust ExTractine Apparatus, T. W. Ford, 
London. 

22,067. CuaNck TILL and Corn Tester, W. H Ell, 
London. 

22,068. ANTI-viBRATORY Cycte Foot-rest, H. E. A. 
Craven, London. 

22,069. ResiLient WHEL, R. Bernat, Liverpool. 

— LaTHE, A du Spirito and E. Palanca, Liver- 
pool, 

22,071. TypEwriTING Macuines, H. W. Fairbrass, 
London. 

22,072. GLovge, M. W. Hofmann, London. 

22,073. Prockss for Ciosina Bortties, M. Engels, 
London. 

22,074. Removinc Foas from the ATMosPHERE, 8. C. 
Davidson. London. 

22,075. BURNER SUPPLY 
London. 

22,076. DecoraTive ARticLes for Lamps, 8S. Pinner, 
London. 

22,077. NeGATivE Frame for Protos, J. Frachebourg, 
London. 
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22,078. IxpicaTtor, A. J. Barham, London. 

22,079. Stoo. Rockina Hors and Go-cakt, A. Patter- 
son, Newcastle-on-Tyne. 

22,080. Automatic Hookinc Biock, E. Culley and T. 
Taylor, Leeds. 

22,081, SELF-EXTINGUISHING Saraty Lamp, A. B. Taylor, 
London. 

22,082. PNeumatic Tires, W. Hinks, Birmingham. 

22,083. Dust Retainer, E. Harvey, London. 

22 084. Sarrts, J. E. Simpson, Liverpool. 

22,085. WIRELESS TELEGRAPHY ReckiveR, F. P. Reid, 
Glasgow. 

22,086. BrusuEs, C. R. Laws and 8. D. Page and Sons, 
Limited, Norwich. 

22,087. Loom Suutrirs, A. Abegg, Manchester. 

22,088. VENTILATING Hats, E. Garner, Manchester. 

22,089. Ercnine of Mrta.iic Surracgs, W. A. and C. 
A. Ker, Glasgow. 

22,080. CLamp for ScaFFoLpING, J. Mell, Glasgow. 

22,091. Cuxckine Sums of Fiacres, H. E. Taaffe, 
Glasgow. 

22,092. Gas Praopucrrs, J. Robson, Bradford, 

= Game, J. B. Thistle and T. Ibbetson, Hartle- 
pool, 

22,004 Sears, J. Riley, H. E. Beckctt,and A. Knight, 
Southampton. 

22,095. Motor Cars, G. Fenior, London. 

22,0696. Spanners, W. Whittaker, Accrin,ton. 

22,097. WHEE1s for VenIcLEs, T. Kenworthy, Man- 
chester. 

22,098. ORNAMENTAL PatTTERNs on VELvEr, O. St. L. 
Davies, Manchester. 

22,099. Lamp ExtincvisuEr, E. Jones, Msnchester. 

22,100. Evecrricat Circuit Breaker, The Electric 
and Ordnance Accessories Company, Limited, and 
R. F. Ball, Birmingham. 

22,101. Spanners, J. B. Brooks, Birmingham. 

22,102. FasTENING ATTACHMEsTS for BRE: CHES, J. W. 
Dunn, Birmingham. 

22.1€3. SpEkD Gear for Motor Cars, G. V. Colliver, 
Bristol. 

22,104. Device for CLganinc Topacco Pipxrs, W. H. 
Brecknell, jun., Bristol. 

22,105. Burrers for RoLiine Stock, W. Gatwood and 
G. H. Willans, Wrexham. 

22,106. Cyoir, J. H. Johns, London. 

22,107, Drvick for Picgukrina Horsgs, J. H. Connor, 
Colchester. 

22,108. Doustine Macuinss, W. T. Smith, Man- 





chester. 


22,109. Merauuic Pacxines, C. E. Jeffcock and W. H. 
Yardley, Sheffield. 

22,110. Vatves for Gas Hypgav ic Marys, T. Redman, 

radford. 

22,111. ANTI-COAL BREAKERS, 
castle-on-Tyne. 

22,112. Arracninc Kncens to Bspstzavs, G. Dawes, 
Birmingham. 

22,113, ADVERTISING APPARATUS, J. Hamilton, Man- 
chester. 

22,114. SvestiruTs for Omcioru, W. Melville, and W. 
V. and P. L. Rees, Manchester. 

22,115. Sanrrary Protective Pap, 8. M. Wilmot, 
Bristol. 

22,116. Vans, J. E. Cooper, Stockton-on-Tees. 

22,117. Pouttry Drinkine Fountain, H. J. Manbick, 
Birmingham. 

22.118. Apparatus for E.Lectric Tramways, W. R. 
Evans, Manchester. 

22,119. Surnveyor’s Lever, F. Latham, Penzance, 
C-rnwall, 

22,120. Direct-actinc Pumps, R. Richardson, Glasgow. 

22,121. Domestic Heatina Apparatus, J. Davey, 
Liverpool. 

22,122. Stopper for Grass Borries, H. J. Stockford, 
Harrow-on-Hill. 

22.123, Moror for LicuTHovusss, J. E. Bousfield.—(/. 
Pintach, Germany.) 

22,124. 'TYPEWRITING Macuinka, J.C. Fell.—(The Union 
Typeuriter Company. United Seates.) 

22,125. SkaTxs, 8. A. Maton, London. 

22,126. Metuop of PrepaRino Pyrimipines, W. Merck, 
London. 

22,127. Muruoo of PREPARING PyRimipINEs, W. Merck, 


J. Sanderson, New- 


ordon. 
22,128. Meruop of Preparine Pyrimipings, W. Merck, 


ndon. 

22,129. Meruop of PREPARING Pyrimipines, W. Merck, 
London. 

22,130. Rackinc Brrr into Carks, J. W. Armstrong, 
Warrington, Lancs. 

22,131. Stream Borters, C H. Steinmiiller, Lc ndon, 

22,132. SUPERHEATER PLANT, CU. H. Steinmiiller, 


London. 

22,188. TREATING OnEs, L. V. Atkinson, Carshalton, 
urrey. 

22,134. APPARATUS for PHotocrapny, W. F. Giles, 


22,185. Macurens for Srircuixc Boots, E. Kirchner, 
I ondon. 

22,186. Can Lips, H. W. Beresford and 8. R. Smith, 
Coventry. 

22,137. Casu Tix, C. Alexander, Lond n. 

22,138. Bicycie Rests, F. Meyer, London. 


22,139. Buckis, 8. and 8. Simmenauer, 
London. 

22.140. NgUTRALISING VipRaTion, A. and E. H. Pul- 
brook, London. 


22,141. CoLtapsiBLe Tres, F. J. Ashburner and H. 8. 
Jacques, Cheltenham. 

22,142. Firk-LiGHTING ApPpaRaTts, J. H. Uttley and J 
Penn, London. 

22,143. Pace-rezp for TyPkwriteRs, D. Murray, 
London. 

22,144. KeypoarRD Macuing Mecuanism, D. Murray, 


naon. 
22,145. Keysoarp TaPeE Perrorator, D. Murray, 
London. 
22,146, Securisc Lapres’ Hats, J. C. and F. M. Grew- 
cock, London. 
22,147. Bat Hanpiss, H. O. Clarke and J. W. Weeks, 
ondon. 
22,148. Power TRANSMESION BELTING, A. Carter, 


don. 
22,149. Cover for Luccacr Carrigrs, H. T. Bowerman, 


mdon. 
22,150. SHack es for Cuains and Ropss, J. E. Ilbery, 
London. 
22,151. ButkHEaD Doors, D. W. Taylor, London. 
22,152. Grvipisa Paprr Sueets to Macuinegs, J. Wein- 
berg, London. 
22,153. Staerinc Wuests, F. G. Fenton and J. Cazes, 


London. 

22,1£4. Or_gr for Bgarincs, The British Thomson- 
Houston Company, Limited.—(The General Electric 
Company, United States.) 

22,155. Encings, E. A. Carolan.—(The General Electric 
Company, United States.) 

22,156. Commutators for DyNAMO-ELECTRIC MACHINES, 
The British Thomson-Houston Company, Limited. 
—(The General Electric Company, United States ) 

22,157. Dysamo Mac ning, The British Thomson-Hous- 
ton Company, Limited.—(The General Electric Com- 
pany, United Statea.) 

22,158. MANUFACTURING CopPER ARTICLES, F. I. Gibbs, 
Birmingham. 

22,159. Brake Brock for Venicigs, F. C. Wearing, 
Birmingham. 

22,160. Moron Frre-encines, J. C. Merryweather, 


mdon. 
22,161. Ai Pumps and Compressors, J. E. L. Ogden, 
ndon. 
22,162. Hatand Coat Lecxers, M. H. and B. F. Burton, 


ndon. 

22,168. Cameras, H. F. Furser, London. 

5 DistrisutTine Evectric Current, A. F. Berry, 

ndon. 

22,165. Suips, D. Grant, London. 

22,166. Picture Frames, R. Melcher, London. 

22,167. Mecuanism of Sarrrinc Waaons, M. Doyle, 
London. 

22,168. VaporisaTion Bortzrs, H. J. E. A. Roche, 
London. 

22,109. RenpeRtxc Woop Frreproor, W. H. Perkin, 
jan., and Whipp Brothers and Tod, Limited, 
London. 

22,170. Devicz for PREVENTING Sipe-siir, H. Edmunds, 
London. 

22,171. Exxecrric Swricesoarps, The Elektrizitits 
Akt.-Ges , vormals W. Lahmeyer and Co., London. 
22,172. Press for Cookine UTENsILSs, L. von Livonius, 

London. 

22,173. Evecrric Heatine, F. E. Spon, London. 

22,174. ConcRETE Priiars and Beams, G. L. Mouchel, 
London. 

22,175. Proninec Scissors, A. A. Froude and P. P. 
Alexander, London. 

22,176. AvTomaTic THREADING of Braps, P. Amans, 
London, 

22,177. Waist Bets for Corsrt3, W. Pries, London. 

22,178. Ratt Joints, W. H. Wheatley.—(L. M. Minora, 
United States.) 

22 i. Maxine Decorative Paper, J. L. Perkins, 

ndon. 

22,180. Funnets, J. Tabrar and E. J. James, Londor.. 

22,181, Automatic Grass, T. D. Hollick, London. 
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22,182. Improvep BILLIARD TasBLF, F. L. Jones, 
‘Wolverhampton. 

22,188. TUB Firtinas for Bor_ers, M. Hurd, Stoke-on- 
Trent. 

22,184. SaHartsand Heaps of Gotr Curves, W. L. Purves, 


on. 
22,185. Sge.F-ctosine Hat Pao, A. Fenwick, North 


von. 

22,186. Wirz Matrress Stretcusr, H. Waite, Bristol. 

22,187. Bet Conveyor, J. J. Ridgway, Glasgow. 

22,188. Bert Fasteners, G. H. bannister and T. A. 
Shaw, Bradford. 

22,189. THRASHING MacHinegs, J. J, Higginson and J. 
J. Ashcroft, Manchester. 

£2,190. Paps for HorsksHoks, T. G, Statter and C. D. 
Allen, Manchester. 

22,191. Wuegts for Vanicies, G. E. and J. F. Stead, 
Manchester. 

<a for Coverine Banps, J. Adair, Rathgar, 

ublin. 

22,198. Satt Graters, R. Hamnett, Manchester. 

22,194. InpicaTiNe the Gravity of Grarn, C. J. Robin- 
son, Liver 





—— HarpDkEnine Iron or Steet, J. F, Beyer, Liver- 
peol, 





£2,196. SHapg Hotpgrs for Gas Lamps, Evered and 
Co., Limited, and 8. Evered, London. i 

22,197. RoLiine of Merats, P. W. Fawcett, Sheffield. 

22,198. Revotving Dump WaitTsrs, 8S. A. Ward, 
Sheffield. 

22,199. Asu Cup for RarLway Compartments, C. W. 
Sponneck, London. 

22,200. Stanps for DispLayina Boots, T. Hawkins, 
Birmingham. 

22,201. MaNUFACTURE of Towk Raits, A. and F. Gay, 
Birmingham. 

22,202. Brake MrcuaniM, J. F. Johnson, London. 

22,203. Venice Wuekts, J. F. Johnson, London. 

22 204. Roap Vruicrzs, W. Buckley, London. 

22,205. Brake for Motor Cars, V. Riley, Coventry. 

22,206. ELEcTRO-mMAGNBTIC Press, B. Scott, E. H. 
Quarrington, and T. H. Hodgkinson, Carlisle. 

22,207. Removinc Scum from GsLaTi~g SHapine 
Prates, G. W. Dick, West Bri¢gford, Notts. 

22.208, Freg Waee. Huss for Bicycies, C. Marston, 

. Hough, and C. Pinson, Wolverhampton. 

22,609. ADJUSTs BLE Pips Wrencues and Cutrers, H. 
E. Ward and Philip Ashberry, Sheffield. 

22,210. Dry Vottaic CeLts and Primary Batrerigs, 
C. M. Stead, Leeds. 

22,211. HorsgsHoxrs, A. Pawlowski, Liverpool. 

22,212. ‘*Suip” Sirrers, R. C. Floyd, Stoke-on-Trent. 

— Exxgcrric Wire TERMINAL CLIP, G. R. Cartmel, 

lax. 

22,214. Fotpine Carr with Closet ARRANGEMENT, FE. 
von C. Quernheimb, Berlin, Germany. 

22,215. DistrisuTine Liquip SewackE on Surrace of 
Fitter Bep, W. Fiddian, Wolverhampton. 

22,216. SepaRaTine OxyceEn from Nirrocen, C. J. Hall 
and F. J. Anson, Leeds. 

22,217. Fo.pine Batas, H. Sutcliffe, Halifax. 

22,218. Brake for Two- wHEELED HorRsk- DRAWN 
Veuicizs, F. W. Page.—(C. H. Page, Eyypt.) 

22,219. SEL¥-LocKINe PapLock, The Co-operative Pad- 
lock Society, Limited, and T. Worrall, Wolverhamp- 


nm. 

22,220. Appiiances for Usk in Horgs of Pu1tine 
Greens of Gotr Coursss, J. R. Brown, G 5 

22,221. ALaRM Cocks ABLE to be Ser in Darx for 
PuorocraPHic Purposes, B. W. Warwick, London. 

22,222, HicH-sPrep MeraL CuTtTine MAacHINEs, A. 
and H: Roberts, Manchester. 

22,223. Pwgumatic Motors for OpgRaTINc Rock 
Drixzs, W. G. Primrose, Manchéster. 

22,224. Sex¥ Suutriixc Looms for Wravine, J. and T. 

ilkinson, and J. Shackleton, Manchester. 

22.225. Tappine Carxs, C. W. Neville, Bristol. 

22.226. HamMER Hzaps, R. Duncan, Paisley, N.B. 

22,227. Cicar Cutrer, F. Burks, Manchester. 

22,228. MANUFACTURING and ExTractixnc Ozowre from 
ATMOSPHERIC AiR, J. R. Craig. jin , Glasgow. 

22,229 Automatic Drivinc MECHANISM, J. Millett, 
Manchester. 

22,230. WasH-rown WaTER-cCLOsETS, H. Hobson, 
Manchester. 

22,281. CrrcuLsr Comes for Compinc Macuings, T. W. 

arding and W. F. Lucey, I 

22,232. Suarez Ratamser for Coats, M. Marsters, 
Nottingham. 

22,288. Crangs, A. Brooks, London. 

—— SicwaL Devices for Vixicies, A. H. Rosing, 


on. 

22,235. DistRrpuTING Sewace Err_uxgnt Over FILTER 
Bgps, J. T. Wicks and E. Dodd, London. 

22,286. Exgorric Lamp Fitrines, A. J. Bonnella, 
London. 

22,237. Liquip Murer, T. Hillmer, London. 

22,288. Apparatus for Puriryine Or, C. A. Koellner, 
London. 

22,289. Srzam Turstnes, W. J. A. London, Londcn. 

22,240. Duvice for Reconpinc Worps, P. B. W. Ker- 
shaw, London. 

22,241. Heatinc Feep-waTer of Srsam Enornes, J. H. 
Dales and C. C. Braithwaite, London. 

22,242. Inoninc Macuings, J. B. Alliott and J. McC. 
C. Paton, Lindon. 

22,243. PREVENTING RE-FILLING of BoiTizs, 8. Kemp, 
London. 

22,244. Lamp and Canpie SHapss, H. A. Birrell, 
London. 

22,245. MANUFACTURE of CELLULOID Pastr, T. Didier, 

mdon. 

22,246. Distrisution of E1sctricity, C. Gibbs, 
London. 

22,247. ELecrric Lamps, A. K. Baylor, London. 

22,248. WatER-cLossts, 8. 8S. Hellyer, London. 

22,249. Drawers and Fritixcs, H. L. Robinson, 
London. 

22,250. WATER-SPRINKLING AFrPpaRatus, W. H. Case 
Kingston-on-Thames. 

22,251. Supports for ArcuEs Usep in Crogust, W. P 
Wethered, London. 

22,252. Drittine Apparatus, H.-B. Burin, Mons en 
Baroeul Nord, France. 

22,258. Pumps for VoLaTILE Liquins, C. Lightfoot, 
London. 

22,254. MULTIPLE-STAGE CENTRIFUGAL Pumps, G. Sulzer, 
Lon 


jon. 

22,255. MaRKeERs for Game of Brine, R, W. Davies, 
London. 

22,256. Cutrinc Heaps for ScREW-CUTTING MACHINES, 
K. Giinther, London. 

22,257. VARIABLE SPEED RaTIO FRICTION-GEARING, F, 
Mitchell, London. 

22,258. AppLyinc Exectricity to the Human Bopy, C. 
Rigola, London. 

22,259. Rorary Morors, C. Jacquet, London. 

22,260. AuToMATIC PouLTray FEEDERS, J. Anderson, 
London. 

22.261. Expiosion Motors, A. Vilker and W. Priigel, 


ndon. 

22,962. IaniTtER for Expvosion Motop, A. Vilker ard 
W. Priigel, London, 

22,263. Bicycigs, C. Pickering, London. 

22,264. EMBROIDERING ATTACHMENT for DomEsTIC 
Sewinc Macuines, R. Haddan.—(M. Traiitmana, 
Germany.) 

22,265 Lockxine Devicss, R. J. Ross and E. H. Davies, 
Liverpool. 

22,266. GATHERING and Mg tine Snow, J. Elsner, 
Liverpool. 

22,267. Briquktrss, J. T. Szek, London. 

22,268. Dressinc Macuines, G. Zimmerii, 
Lendon. 


jun., 
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22,269. Poutrry Farprers and DRINKING Fountains, 
J. H. D, Jenkinson, Birmingham. 
22,270. Oi. Sarety Lamp, H. A. Sharples and C. R, 
Hallah, Horwich, Lancs. 
22,271. Stop Mortons for Looms, E. Bardsley, Man- 


chester. 

22,272. Raitway Wispow Lirts, W. S. Laycock, 
Sheffield. 

22,273. Spinninc Tops, T. Ansboro, Glasgow. 

22,274. Suppryinc Arr to Furnaces, W. Brown, 


wansea. 

22,275. COIN-CONTROLLED Markers for Games, W. 
Hart, Ramsgate. 

22,276. PorTaBLE CoLLaPsiBLE Povuttry Coop, F. and 
8. Dickerson, King’s Lynn. 

22,277. Circe Divipine Scag, T. G. F.-G. McCombie, 


ublin. 
27,278. Force Pumps, F. Oldham, Manchester. 
22,279. Top Borer Fivzs, J. Douglas, Burnley, Lancs. 
22,280. Hotpine the Reoistars of Stoves Oprn, R. 
Adams, Southwold, Suffolk. 
22,281. Lire Brits, A. Fenton, Sheffield. 
22,282. Trris of WHEELS for Motox Caks, J. Kirklard, 


Glasgow. 

22.288. OpticaL LANTERN DissoLvinc Siipk CARRIERS, 
W L. Parkinson, Liverpool. 

22,284. Wrrr Forks for Looms, T. Pickles, Man- 
chester. 

22,285. Heatine Stoves, F. H. &hcrland, Manchester. 

22,286. DisPLayiInc SHEET ADVERTISEMENTS, W. J. 
Bassett, Wolverhampton. 

22,287. ELecrricat Switcues, A, P, and G. C, Lund 
berg, London. 
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22,288. Conrrottine Motor Venicies, W. and H. 
Rose, Gainsborough. 

22,289. VartaBiE Sprep Gears, G. M. Lees, Liverpool. 

22,290. Sargty Devices for the Trotigy Pores of 

Lectric Cars, J. Hawley, Limited, and D. R. W. 

Hardman, Liverpool. 

22,291. Fotp1ne Bern, G. Neilson, London. 

22,292. KrtcnEN Ranogs, W. Miller, London. 

22,298. Gas Governors, J. J. Ashworth, J. H. Wyke, 
and G. H. Pilling, Bacup, Lanes. 

22,294. IRonmNG Macuiness, T. H. Harris, London, 

22,295. Buracuine Cioran, W. Walker, Stockport. 

oa IGNITION APPARATUS, P. Richardson, 


on. 

22.297. FLurp-pressuRE Enoiness, C. F. Holt and D. 
D. Wyles.—(H. M. Patterson, on High Seas.) 

22,298. ACTUATING TYPEWRITING MacuHINEs, P. Hansen, 
London. 

,299. Roap Venicugs, W. Jeffares, Coventry. 
,300. Supptyine Dismyrgectant to CistERNs, A. G. 
O’Brien, London. 

22,301. Burup1nc Biocks or Stavctrurss, A. J. Boult. 
(Bayerische Beton-baugesellschaft G. m. b. H., Ger- 
many.) 

22,302. Rorary Excings, H. N. Rathjen, W. L. Pool, 
and J. D. Finley, London. 

22,303. Prosectine PrctortaL Postcarps, A. Wrench, 
London. 

22.304. Mitxrna Apparatus, A. W. Lagergren, 
London. 

22.805. SOUND-RECORDING INSTRUMENTS, F. Machinek 
and M. Geisshiittner, London. 

22,306. Improvep Trap for Rats and Mice, H. W. Cocks, 
London. 

22,807. Fiver for Spryninc Macuryess, H. F. Wex, 
London. 

22,808. Knirg Hanpugs, F. W. Klever, jun., London. 

22,309. ImproveD Spgep INpIcaToR, P. A. E. Armstrong, 
London. 

22,810. HaymMakInG Macurng, W. T. Lord, London. 

22,311. SrerHoscorss, R. C. M. Bowles, London. 

22,312. Sprit Stove or FrRELIGHTER, G. P. Lempritre, 
London. 

22,318. Marine SIGNALLING, J. Wall, London. 

22,314. PapLockep Fastanincs, E. F. Spurrell, 
London. 

22,315. Lirrtnc Jacks, B. and W. Trewhella, London. 

22,316. TaARGET-arMING DriLt Apparatus, E. Somer- 
vell, London. 

22.317, Dirrusine Dayiicart into BurtprNes, J. Harris, 
London. 

22,318. PHotocrapHic Cameras, B. J. Edwards, 

ndon. 

—, Pepats for VeLociprpes, R. Hackbarth, 

ndon. 

22,320. Rucer, A. Hogan, London. 

22,321. Swinarne Gate, G. W. Snyder, Kingston-on- 


Thames. 

22,322. Cuancrz Speep Gear, A. Soames and W. 
Langdon-Davies, London. 

22,323. ManvractvRE of StaBLeE HypDRosULPstrss, J. Y. 
Johnson. — (Badische Amlin and Soda Fabrik, 
Germany.) 

£2,324. Burwp Suutrer for Cameras, A. R. Lange, 


London. 
22,825. Ituumimatinc Devices, E. J. Dobbins, 
Lond 


on. 

22,326. ConTroLtiters for Etecrric Morors, P. M. 
Justice. {The Voltage Controller Company, United 
States.) 

22,827. VARIABLE SpgED Gears, R. W. Elvy, London. 

22,328. CoLour Printixa, C. Janzer, London. 

22,329. AgR1aL Tov, N. Loring, London. 

22,330. Toy, D. Thomas, J. Kingdon, and W. P. Thomas, 
London. 

22,831. Mountinc of Srergotypes, J. A. Corey, 
London. 

22,332. ManvuractursE of Tennis Bats, P. E. Droop, 
London. 

22,338. Hook Fastenineos, N. Treuherz, London. 

22,834. Lupricators, P. Hulburd, London. 

22,335. Spurs, W. H. Connelly, London. 

22,336. SecurRInc Rowets to Spurs, W. H. Connelly, 
London. 

22,337. Sicuts for Frrrarms, H. L. Bock, London. 

2,338. Automatic CLEeptoscopE, J. Hylard, London. 

22,339. Apparatus for Hzatine Liquips, J. Wilkinson, 
London. 

22,840. Macuine for Mgasurine Dovaz, G. 8. Baker, 
London. 

22,341. Macuive for Measvrine Doves, G. 8. and G. R. 

er, London. 

22,342. Arc Lamp Evecrropgs, Kirtingand Mathiesen 
Akt.-Ges., London. 

22,348. Ropper Tires, H. J. Haddan.—(J/. F. Byers, 
——.) 

22,844. MrerHop of Repropucine Desiens, G. Leiben- 
ger, London. 

— LaBELLING Macurnrs, L. F. and E. D. Crowell, 

mdon. 

22,346. ALLovING Meta.s, A. K. Huntington, London. 

22,347. Sgatines for Carrs, H. Pohl, London. 

22,848. Means for the Formation of Ozonz, J. T. 8zek, 


on. 
— CARPET-SEWING Macaings, C. H. Cunningham, 
ndon. 
22,850. Recgrpt Forms, E. K. Nadel, London. 
22,351. Dumpinc Waoons, J. P. Morgan, Losdon. 
22,352. GaRBacE Carts, R. D. W. Wirt, London. 
22,353. Raprators, C. Binks, London, 
22,854. Batmorat Boors, H. Griffiths, London. 
. TELEPHONE INSTALLATIONS, Deutsche Telephon- 
werke R. Stock and Co. G. m. b. H., London. 
22,356. AUTOMOBILE, R. Goldschmidt, London. 
22,357. ADVERTISING Appliances, H. Fraenkel, H. 
Schneider, and M. Sensenschmidt, Liverpool. 
22,358. ManworacturReE of CuHoco.taTs, J. Provoyeur, 
Liverpool. 
22,359. CaLcULATING Macuings, E. A. Sperry, Liver- 


2280. neem Sritroows, W. B. and E. P. Alford, 

ive! 

22,361. Deck Carrs, A. Melly, Liverpool. 

22,362. ARc-LAMP HoistTinc Gear, Crompton and Co., 
Limited, and E. W. Abbot, London. 

22,363. WincHEs, Crompton and Co., Limited, and A. 

. Mohring, London. 

22,364. ELectric Switcues, Cromptonand Co., Limited, 
and E. W. Abbott, London. 

22,365. DEFRosTING Frozen Meat, J. Murgatroyd, 
London. 

22,366. Propuction of Siac Woot, G. A. Herdman, 


on. 
— Apparatus for CLEANING Bottizs, E. Weymar, 
mdon. 
22,368. GENERATING INTERMITTENT ELECTRIC CURRENTS, 
F. W. Howorth.—(M. P. Ryder, United States.) 
22,369. REGULATING ELECTRIC CURRENTS, A. F. Berry, 


ndon, 
22,370. DeveLopine Capinet, W. E. Wood, Hull. 
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22,371. Does for Sawinc Macutvygs, W. E. Crook, High 
Wycombe, Bucks. 
22,872. TrRoLLeys for Pickinc Ur Etectric CurRENTS, 


RC. Sayer, Bristo! 
22,373. Cass for PHONOGRAPH Recorps, C. W. Howell, 


on. 
a Furnaces for Brick Kitns, J. L. Dunn, Bir- 
en 
22,375. EDUCATIONAL APPLIANCES, C. L. Parsons, Bel- 
mont, Surrey. 
22,376. AppaRaTos for Expiosion Morors, 8B. T. 
Hamilton and L. Stroud, Bexley Heath, Kent. 
22,377. INVaRTsD INca>DEScENT Gas Lamps, M. Kay, 
London. 
— APPARATUS for CLEANINGSg£eEps, S. A. Raahauge, 
ull. 
£2,379. CaRRiaGe Warmers, W. J. Harrop, Liverpool. 
22,880. Rotary WasHInGc Macuings, W. E. Baker, 
Anerley. 
22,381. ReNDERING CELLULOID NoN-INFLAMMABLE, W. 
C. Parkin and A. Williams, Sheffield. 





22,382. Butirne Toor for Usgin Gas Works, A. David- 
son and E. W. Hatfield, Sheffield. 

22,383. AppLIaNce for EXTINGUISHING Firgs, G. Miller, 
Glasgow. 

22,384. Fans, T. Robi Manchest 

= TREATMENT of PuLP, E. J. Castiglione, Car- 

isle. 

22,386. ADveRTIsIsa AppaRatus, B. Bradford, C, F. 
Gotthardt, and R. Smith, Liverpool. 

22,387. Pipg-BENDING ApPaRaTus, J. T. Williams, 
Liverpool. 

22,388. Hockey Sticks, F. Westwood, Moseley, near 
Birmingham. 
22,389. Satine Device for Cans, W. G. Heys.—(The 
Castner Electrolytic Alkali Company, United States.) 
22,390. ExpLostves for Macuine Guns, J, F. Bennett 
and E. J. Castiglione, Carlisle. 

22,391. Propuctna CoLourgEp Ceramic Fiaurss, A. J. 
F. Pratt, Stoke-on-Trent. 

22,392. Tires for Venicte Waegts, W. A. Sankey, 
Manchester. 

22,393. Improvep Foop, R. Winter, Birmingham. 

22,394. BRakE MgcuanisM for VeLocipgpss, J. Parkes, 
Birmingham. 

22,395. Apparatus for TANNING LEATHER, H. de Mar- 
neffe, Birmingham. 

22,896. PERFOME-DISTRIBUTING APPaRaTts, J. Sim, 
Liverpool. 

22,397. Cooters for Motor Cars, W. E. Halladay, 
Birmingham. 

22,398. Prine, M. R. Vanderkloot, Glasgow. 

22,399. ATTracHMENTs for CurTarne, J. J. James, Bir- 
mingham. 

22,400. Frreproor Fioorixe, J. Pickerill, Dudley, 
Worcestershire. 

22,401. AuTomMaTIc SIGNALLING Gc J. 
Jewell, London. 

22,402. Nusoscopr, W. M. Martin, Redruth, Cornwall. 

22,403. Strgam Brakes for Hautine Encinas, A. Bar- 
clay, Sons, and Co., Limited, T. Turner, and F. G. 
Allan, London. 
22,404. Preventine TROLLEY Wires Fane, W. C. 
Kirwan and K. Quaney, Donnybrook, Co. Dublin. 
22,405. Gripper for AERIAL Ropeways, J. W. White, 
Liverpool. 

22,406. DeracmaBLe TeETa Crrcu.ar Saws, B. W. 
Winder, Sheffield 

22,407. Guass Hotper for Gas Lamps, C. P. Murtha, 

a. 

22,408. Vatve Gear, A. Barclay, Sons, and Co., 
Limited, and T. Turner, London. 

22,409. THREAD Congs, D. J. Macdonald.—(7. William- 
son, India.) 

22,410. Pencit Hotper and TaBLe Knirr, W. Emsley, 
Manchester. 

22,411. INCANDESCENT ManTLE and Or Lamp, J. 
Wolfson, Birmingham. 

22,412. CanBoretrTers, E. J. Castiglione, Carlisle. 

22,418. Rotary Pneumatic Bac TurNninc MacuInEs, 
W. H. Lister, St. Louis, Missouri, United States. 

22,414. Rorary Pneumatic BaG TurNinc MacHINEs, 
W. H. Lister, St. Louis, Missouri, United States. 

22,415. Tornine Baas, J. Iverson, St. Louis, Missouri, 
United States. 

22,416. Pwzumatic Bac ToRNING Macuings, J. Iverson, 
St. Louis, Missouri, United States. 
22,417, TuBoLak Fasric Tornrya Macurinegs, C. 8. 
Shallenberger, St. Louis, Missouri, United States. 
22,418. Fire Exrincuisners, E. Schaefer, St. Louis, 
Missouri, United States. 

22,419. Lear INsERTERS, T. W. C. Bohn, St. Louis, 
Missouri, United States. 

22,420. Music Racks for Keygp InstRuMENTS, F. Miiller, 
Magdeburg, Germany. 

— Paper FastgninG, E. Box, Bexley Heath, 





APPARATUS, 


ent. 

22,422. OpTaIninc METALLIC VaNnaDIUM from Orgs, P. 
Auchinachie, London. 

22,428. Firg-rroor Paint, W. Fairweather.—(A. B. 
Nettleton, United States.) 

a pa Art of Casting Metats, C. St. Szekely, sen., 

ndon. 

22,425. TraveLyers for Rixc Spinninc Frames, L. 
Mellett, London. 

22,426. SurRcicaL INstRUMENTs, W. B. Stokes, London. 

22,427. Ratcnet Mecuanism, G. Taylor, E. Turrall, 
and A. Bednell, Coventry. 

22,423. Form of Winpinc Barret, R. G. Tyler, 
London. 

22,429. PuHorocraPrHic Apparatus, J. Marsh, London. 

22,430. Loops for Botrons on GARMENTS, M. 
Cameron, Dundee. 

22,431. Arrixinc DatacaaB_e Currs to Sairts, H. G. 
Priest, Kew, Surrey. 

22,482. Brrocat Lenses, B. Mayer, London. 

22,483. VuLcantsinc the Jornts of Air TuBgEs, The 
Motor and General Tire Company, Limited, and W. 
Turner, London. 

22,434. Sounp AmpLiriErs, J. Bonn, London, 

22,485. Tires for Cycizs, J. Challis, London. 

22,436. CiGareTTE and Cigar Hotper, I. A. Heald, 
Kingston-on-Thames. 

22,437. AUTOMATIC ARRANGEMENT for CoMPRESSING 
Arr, L. Neu, London. 

22,438. Treatment of Orgs, H. J. Carson and P. J. 
Ogle, London. 

22,439. Apparatus for Hanoina CLotues, W. Lever, 
London. 

22,440. Couch and Brpsrgap, G. A. and H. Thomp- 
son, London. 

22,441. Pawt and Ratcuet Mecnuanism, B. and W. 
Trewhella, London. 

22,442. Riverine Macuines, C. J. Carney and J. C. 
Gorton, London. 

22,443. ComBINED TELEPHONE and TeLecrRapH, A. H. 
Andersson, London. 

22,444. Cootinc InTgRNAL CoMBUSTION ENGINES, R. 
Chesterfield and W. G. Edwards, London. 

22,445. Frepinc BaG-MAKING Macuings, A. Parr, 
London. 

22,446. Apparatus for APPLYING Paint, W.C. Latimer, 
London. 

22,447. Turping Morors, L. E. A. Rey, London. 

22,448. ARY Motors, A. Grimat, London. 

22,449. Box-makinc Macuines, W. E. Schneider, 
London. 

22,450. FiusHinc WatER-cLosets, J. M. Justen and J. 
Malikowski, Kingston-on- es. 

22,451. Sextants, M. W. C. Hepworth, London. 

22,452. Looms for Weavine P1Lg Fasrics, H. Sarafian, 


ndon. 
22,453. Process of Maxine Butresr, P. C. Rust, London. 
22,454. PorTaBLE Dark Room, E. L. Hall, London. 


22,455. OPENING PRESERVED Foop Tins, A. Wilzin, 


mdon. 

22,456. INSERTING Fas A. J. Boult.—(United 
Shoe Machinery Company, United States.) 

22,457. Governors for ExpLosion Enarngs, N. Biacs, 


mdon. 
22, pel Reapinc Macutngs, C. Dahl and G. J. Lund, 


mdon. 
22, v0 Loapine Coxe into Trucks, F. L. J. Grégoire, 
mdon. 

22,460. Pipg Wrencues, P. M. Knippenberg, F. W. 
Hahn, and W. H. Preston, London, 

ess — for Bortizs, A. J. Boult.—(J. Roger, 

vance, 

22,462. New SporTinc WREsTLING Pox Act, C. Bates, 
London. 

22,463. Tortat Devics, F. Whit-Gould, London. 

22,464. Cyctz Sranp, W. R. Herwin, H. Canny, and 
B. Hardcastle, London. 

22,465. Concrete Stags, J. W. Knights, W. Drake, 
and W. R. Stanton, London. 

22,466. Concrete Stans, J. W. Knights, W. Drake, 
and W. R. Stanton, London. 

22,467. WasHinc Macuines, W. Francis, A. T. Law- 
rence, and W. Kerridge, London. 

22,468. Powper Howpine and DELiverine Device, C. 
Turner, London. 

22,469. Furnaces, E. Howl, 8S. H. Wood, and B, H. 
Wright, London. 

22,470. INCANDESCENT ELEcTRIc Lamps, E. A. Carolan. 
—(W. R. Whitney, United States.) 





22,471. Fastenina Winpows, C. H. Bellamy, London, 
22,472. Pump Governors, C. P. McMullen, London, 
22,478. Crc.m Weg. Rim, C. V. Hagen, London. 
22,474. WarMiING Buitpinos, J. G. Grimsley, London. 
22,475. OveRHEAD Live Wires, C. W. Wilson, Liver- 


I. 
22 476. Propuction of Desiccatep Mik, A. Glas, 


ndon. 
22,477. Apparatus for Scarino Birps, H. 8. Maxim, 
ndon. 
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22,478. UNcLIMBABLE Fence, T. Whiting, East Challow, 
near Wantage. 

22,479. Execrric Lamp, E. T. Pickup and W. Tice, 
London. 

22,480. Writine ImpLement, E. T. Pickup and W. Tice, 
London. 

22,481. Trppinc Wacons, A. 8. B. Steinmetz, London. 

22,482. Harpins, A. W. Leigh, London. 

22,483. Link for Securntnae Hoop Iron to Corron 
Goons, T. G. Chilton, Manchester. 

22,484. Rorary Morors for Cycigs, M. Matheson, 
Glasgow. 

22,485. Cigarina Snow from Raitways, G. D, R. 
Douglas, Glasgow. 

22,486. PropuciInG a P&RMANENT DECORATION upon 
Grass, O. Paterson, Glasgow. 

22,487. MuttironuLaR Vertical SteaM Borcers, 8. E. 
Alley, ow. 

22,488. TrpaL Motors, H. A. Poole, Manchester. 

22,489. Waser or Piats, I. Jackson, Manchester. 

22,490. VenTILATING Rooms, D. C. Apperly, London, 

22,491. EARTPENWARE Pipz Makinc Macuings, M. 

Yarrow and W. R. Haworth, Keighley, Yorkshire. 

492. Devicg for Facititatine INsTRucTION in Gotr, 

W. C. Gau in, Scarborough. 

22,493. Corn-acTUATED Macuines, J. Samuel and J. 8. 
Foley, Birmingham. 

22,494. Snap Fasteners of Craar Cases, H. Allday, 
Birmingham. 

22,495. REVERSIBLE Stanps for CALENDARS, H. Allday, 
Birmingham. 

22,496. Jicomnc Macnaings for Concentration of 
METALLIFEROUS , W. A. Green, A’ stwyth. 
22,497. Werr Fork Apparatus for Looms, T. Pickles, 

anchester. 
22,498. Preventine Accipents from the Breakine of 
Prt Wixpinc Ropgs, G. H. Hobson, Sheffield. 
22,499. Motor Tires, A. Davidson, Sheffield. 
22,500. Gaucs for GuILLoTing Macuings, F. W. Mus- 
grave, s. 
22,501. Muttiete Cuttine Dre for Cutrina Paper, G. 
Thomson, London. 
22,502. Pin Tac, A. W. Brater, Glasgow. 
22,508. Boot Prorgcrors, C. H. Bennett, Sheffield. 
22,504. Reversine Gear, H. 8. Hele-Shaw, Liverpool. 
22,505. ELectricaLLy ConTROLLING Doors, P. Wright, 
Liverpool. 
22,506. Fring ExTincuiHina Nozzie, A. Pordage, 
Edinburgh. 
22,507. Vesseis for Hotpine Hor Liquips, T. O. Owen, 
Llandudno, Carnarvonshire. 
22,508. Meta.uic Packino, G, D. Rollins, London. 
22,509. GRAIN-wasHING Apparatus, A. Moir, Wolver- 
hampton. 
22,510. Door and Winpow Fasreninos, J. M. Newall, 
ve 1. 
22,511. rains Maonet for Arc Lamps, H. Beck, 
Berlin, Germany. 
22,512. Meat Extracts or Preparations, H. William- 
son, London. 
—, CHocoLaTe PREPARATIONS, H. Williamson, 
mdon. 
22,514. Arrows, A. Altman, London. 
22,515. X-Ray Apparatus, J. Orme, Leytonstone, 


22 


Ssex. 

22,516. Hotpgrs for SounD-REPRODUCING Macuings, B. 
L. Rinehart, London. 

22,517. STEREOTYPE Mount, F. Hannantand G. Richter, 


andon. 

22,518 Motor Venicies and Locomotives, W. G. Lewis, 
Coventry. 

22,519. Circurr Breakers, W. Morgan and W. H. W. 
Proctor, Coventry. 

22,520. Enocing Ionition, A. A. V. Williams and W. H. 
Lane, London. 

i ee Tin, H. T. Ward, Winkfield, near Windsor, 


erkKs. 
22,522. Arc Lamps, J. M. Wellington and W, F. Daniell, 
London. 
22,523. IscanDESCENT Lamp, C, W. Kappe, Hanover, 
Germany. 
22,524. Tin Cpeners, M. Golinsky, London. 
22,525, ADJUSTABLE Bracket or Stanp, J. Olby, 


London. 
22,526. Fiexisie or Sprina WueEExs, J. D. Coymat, 
London 


22,527. Movrupreces for Toracco Pipss, E. C. Watts, 
mdon. 
22,528. SteERING Saip3, J. Walawski and E. Skoryna, 


London. 

22,529. E.ectricat Connections, H. V. Howard, 
London. 

22,530. Devices for 
London. 

22,521. Gear Wu s, J. T. Duff, W. H. Latshaw, and 
J. Rhodes, London. 

22,532. Harr Pin, E. L. Robergel, London. 

22,533. Ketries, A. Braithwaite, London. 

22, por PyevumarTic and INDIA-RUBBER Tires, A. Boydell, 

ondon. 

22,535. Casn Reoisters, F. L. Fuller, London. 

22,586. Swircnuinc Appuiiances for ELEecTrRIcaL In- 
STALLATIONS, Siemens Bros. and Co., Limited.— 
(Siemens-Schuckertwerke, G. m. b. H., Germany.) 

22,587. Apparatus for Dryinc Steam, H. McPhail, 
London. 

22,5388. Waex.s, J. T. Duff, W. H. Latshaw, and J. 
Rhodes, London. 

22,539. Fasteninc Hanpies on Doors, H. W. Vernon, 
London. 

22,540. Propucine Cyanocgn Compounpns, J. Y. John- 
son.—(Badische Anilin and Soda Fabrik, Germany.) 
22,541. Cuimyuegy for Incanpgscent Gas, L. Zechnall, 

London. 

MANUFACTURE of ORNAMENTAL Strips from 
Leatuesr, L. Lallementand P. J. Léoboldti, London. 
22 a Ris for VenicLe Wae.s, H. W. C. B. Cave, 

ndon. 

22,544. Conpuctors of Execrric Tramways, 8. W. 
Mitchell, London. 

22,545. Toot for Forminc Necks of BottEs, G. C. 

larks.—(The Crown Cork and Seal Company, United 
States.) 

22,546. Dryinc Steam, H. McPhail, London, 

22,547. Cotourninc NaturaL Strong, H. H. Lake.— 
(Chemisch-Technische-Fabrik Dr, Alb. R. W. Brand 
and Co., G. m. b. H., Germany. 

22,548. Sprayine Liquips, G. P. Barnes, London. 

to Pygumatic 


VE 
.—(J. C. N. Fouillon, France ) 
Carsurstrers for INT&RNAL M BUSTION 
L. and T. Gautreau, London. 
Bisner and F. Worz, 


FasTENING Sprinos, K. Tojetti, 


22,550. 
ENornzs, 
22,551. Turninc Matt, @. 


London. 

22,552. Coupiinas for Pirgs, P. B, Cow, jun., and H. 
Leggett, London. 

22,553. Taps for Beer Casxs, P. B. Cow, jun., and H. 
Leggett, London, 

22,554. PREVENTING Motor Cars SxIppI1No, F. Ripley, 
London, 

22,555. Stirrup Irons, V. E. Davenport, London. 

22,556. BaRoGRAPuHS, Short and Mason, Limited, and 
F. E. Collinson, London. 

22,557. MAKING ARTIFICIAL PgaRLs, P, E. L. Perdrizet, 


ndon. 
22,558. RecePrac.e for Biscuits, F. K. R. Amesbury 
and N. L. Goddard, London. 
22,559. Vacuum Pumps, H. McPhail, London. 
22,560. Bepstgaps, W. T. Mersereau, London. 
22,561. THRASHING and GRINDING MAcHINEs, V. Mounce, 


London, 





=—_— 
22,562. ComN-FREED MECHANISM, V. 
C. R. M. Workman, London, 
22,563, Woop-WoRKING MacuHINE, 
ah "Boio Want 
. Potato HaRygstina MAcHINEs, M. / ' 
Liverpool. hs Altatock, 
22,565. APPLIANCE for Raising Suips’ 
Schmidt, Liverpool 
22,566. PRorgcTiNa BREAD Against Damp, V 
Liverpool. 
22,567. VENTILATING SHarr Topa, W. A, Godsell 


mdon. 

22,568. MacuinEg for DiscHaroixa Gas Retorts, J. West 
ndon. . 

22,569. Laprgs’ Betts, P. Haupt, London. 

22,570, APPLIANCE for MEASURING the Foor, H. |) -richs 


eaori, Me P 

.571, MECHANICALLY PLAYING Musicat Inara 

W. E. Spaethe, London. tite 

22,572. Mitustonr, A, Kreps, London, 

22,573. Manuracture of Giass Borries, W. 
London. 

22,574. Srgerinac Gear for Suips, J, 8, Paworth 

ndon. R 


D. Knowles and 
J. W. Wadkin and 


Boats, G, 0, 


. Jeanne, 


’ 


Haley, 








SELECTED AMERICAN PATENTs, 
From the United States Patent-office Oficial Gazette, 


768,593. Turving Generator, W. 1. R. Esnet ang 
0. Junggren, Schenectady, N.Y¥.—Filed Much 244 
903. . 


Claim.—(1) In a turbine generator set, the bina. 
tion of a turbine casing, a bucket wheel enclosed there. 
by, a generator ee an armature enclosed thereby 
& projection or neck between the casings for uniting 
them, and a shaft bearing carried by said projection 
or neck, (2) In an elastic fluid turbine the combing. 
tion of casing, a nozzle for delivering motive fluid jn 
the form of a jet, a bucket wheel, a shaft ther: for, and 





a means for generating a pressure opposing that of the 
casing to prevent the escape of exhaust around the 
shaft. (3) In an elastic fluid turbine, the combination 
of casing, a nozzle for delivering motive fluid in the 
forin of a jet, awheel having peripheral buckets, inter- 
mediate buckets between the wheel buckets, a shaft, 
and a means for gencrating a pressure opposing that 
of the exhaust to rec uce the leakage. 


768,597. Turing Bucker, H. Geisenhoner, Schenec- 
tady, N.Y.—Filed August 21at, 1902. 

Claim.—In a turbine, the combination of a plurality 
of buckets, each having a dovetail prejection forming 
its base with side portions which extend beyond the 
base, a support, and a detachable ring for clamping 


the buckets in place, the support and ring being 
formed with a dovetail groove, and provided with sur- 
faces which engage the projecting side portions of the 
buckets for supporting them pene, maak ayant of the 
working passage between the buckets, 


768,655. Gas Propucer, W. J, Crosalcy and 7. Rigly, 
Manchester, Bagland.—Filed October 15th, 1908. 

Claim.--(1) In combination in a suction gas pro- 
ducer, a steam chamber, a fire grate, a primary air 
supply for the producer, a secondary air supply passing 
through the steam chamber so as to vary the propor- 
tion of steam to air corresponding to the load, and 
means for delivering the primary air and secondary 
air and steam to the underside of the fire grate, so 
that they will mix and enter the fire together, sub- 





stantially as described. (2) In combination ina auc 
tion gas producer, a casing, a lining therefor, a grat 
below said lining, a pair of semicircular box castings 
between said grate and lining, said castings having 
steam and air inlet ports at one end, and outlet ports 
at the opposite end, so that the steam and air will pass 
through said castings to the underside of the grate and 
tise through the same 
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DESIGN OF HIGH-SPEED ENCLOSED STEAM 
ENGINES, 
No, 11.* ie 
THe most satisfactory solution to the piston valve 
oblem so as to make the engine suitable for high or low- 
pressure, saturated or superheated steam, is to adopt the 
design of liner shown in Fig. 9. This design overcomes 
ihe difficulty due to unequal expansion of valve and liner. 
As already stated, the solid valyes have to be made con- 
siderably less than the bore of the liner to work satis- 
factorily with superheated steam. This is principally 
due to the liner becoming distorted by the cylinder body 
casting, and not being free to expand uniformly. As 
chown in the illustration, the liner is made an easy fit in 
the cylinder, about ,in. less in diameter, and the joints 
are made on the several steps shown, by thin rings of 
asbestos or similar jointing material, the liner being held 
in position and the joints kept tight by means of screws 
through the valve chest cover. The liner is then free to 
expand uniformly ard retain its true circular form, and 
the valves can be made a better fit and work satisfactorily, 
as both valve and liner expand vearly an equal amount. 
Solid rings can here be used with advantage, and make 
the best possible combination. If a valve similar to that 
shown in Fig. 6, page 385, is used, itis a very simple matter 
to renew the rings. This system, now largely used, 
possesses other advantages. The liners can be finished 
off complete, independent of the cylinder, inside and 
outside, whereas if they are forced into the cylinder it is 
advisable to re bore them in place. It is also an easy 
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Fig. 9—PISTON VALVE LINER 


matter to renew a liner, or to withdraw one to be 
re-bored, or to fit new rings to it. 

The cylinder castings of high-speed engines vary little 
in general design from those of slow speeds, except that 
owing to the shortness of the stroke they become short, 
and, comparatively speaking, simple castings. 

From all recent tests it appears that very little can be 
gained by steam-jacketing the cylinders, and very few 
makers now jacket the cylinders at all, either the barrel 
or covers. 

The clearance volume with these short-stroke engines 
is an important matter. As previously mentioned, when 
dealing with the valves, the port area has to be kept the 
same as in a long stroke slow speed, the mean piston 
speed being similar. It is, therefore, very desirable to 
have the ports as short and straight as possible. to keep 
the clearance small. Nothing can be gained out of the 
mechanical clearance necessary between the piston and 
cover, this being just as necessary in a short stroke as in 
along one. This point will be more noticeable if an 
actual case be considered for a moment. Take an engine 
with a 50in. low-pressure cylinder, runing at 624 revolu- 
tions per minute, the stroke being 6ft. The clearance in 
the cylinder head will be about 1} per cent., and if the 
ports be made as short as possible, the port clearance, 
&e., will be about 44 per cent., or the total clearance 
volume will be6pcrcent. Taking a similar case for ahigh- 
speed engine of similar piston speed, viz., an engine with 
50in. diameter of cylinder, at 250 revolutions per minute, 
and a stroke of 18in., the clearance in the cylinder head 
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will be as before, but a greater percentage of the volume, 
or 6 per cent., and, as it is impossible to reduce the ports, 
this volume becomes 18 per cent. of the cylinder volume, 
or a total of 24 per cent., not an uncommon amount in 


many high-speed engines. This clearly shows that every | 


possible inch of clearance space should be saved in 
designing the cylinders, but this must not be done at the 
expense of throttling the steam either in the admission or 
exhaust. There is no law or theory which will give the 
exact velocity with which steam will flow through a plain 
port or slots in a liner without appreciable loss of pressure, 
rare the results of actual practice alone can be taken for 
this. 

All fittings, such as relief valves, drain cocks, indicator 
cocks, lubrication, &c., should receive careful considera- 
tion, as these fittings, if arranged without thought, may 
easily increase the cylinder clearance volume unneces- 
sarily. If, for instance, relief valves are fitted to one boss, 
and are placed—as, of course, they must be—right beyond 





Fig. 10O—INDICATOR FITTINGS 


the lagging, and, for appearance and convenience of 


lagging, a deep lagging is adopted, a long passage is 
required to the valve. Sometimes drain cocks and indi- 
cator cocks are again fitted to separate bosses, and then a 


separate boss for a lubricator connection. With careful | 


arrangement, the relief valves, drain cocks, and indicator 


connections may be, with advantage, coupled to one boss. | 





of arranging for in all cases, as there is a very appreciable 
difference between a thin lagging and a thick one as 
| regards its effect upon economy. A thick covering is 
easily p rovided,.and costs very little. 
| The cylinder barrel should always beindependent of all 
| other parts of the casting, i.e., the working portion of the 
| cylinder should always be free from ribs or other connec- 
| tions to the steam chests, and should be simply a plain 
tube, especially when superheated steam is used. ‘If this 
| detail is not observed the barrel is liable to become 
| distorted, because of the unequal expansion of the various 
| portions of the casting, and this will pull the cylinder out 
of truth and cause trouble, which can be easily. avoided. 
| Ribs are required in various ways, especially in large 
| cylinders, but the placing of them should always receive 
careful consideration. 

Another minor detail often overlooked is the question of 
drainage. The lowest portion of the steam chests should 
always be drained in an efficient manner, or if these 
chests are arranged to drain into the eduction pipes or 
receivers, these should be drained, and care taken to 
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Fig. 12—OiIL CATCHER 
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This not only makes the cylinder simpler, but also does | 


away with unnecessary machining and passages. Fig. 10 


shows a very good method of grouping the fittings just | 


described. Fig. 11 shows a good design of cylinder for a 
moderate-size compound high-speed engine, embodying the 
various points already mentioned. The valve chests are 
arranged to suit stepped liners, as previously illustrated 
in Fig. 9, and the ports are as short as conveniently pos- 
sible. Due to keeping the steam ports straight, the valve 
chest has to be carried beyond the cylinder barrel some 
distance, and deep cylinder covers are unavoidable unless 
the cylinder and valve chest cover faces are on different 
levels; but this is not advisable, especially in small-size 
cylinders. The deep covers make it very convenient to 
lag them efficiently, and advantage can be taken of this, 
on the bottom covers, to keep the stufting-box as high 
as possible, consistent with accessibility, on the low- 


| avoid water pockets being formed in the steam chests or 
pipes, as these are very detrimental to economy. 

When metallic packings ate not fitted, deep stuffing- 
boxes should be allowed for, and the drip prevented from 
entering the crank pit by a suitable wiper gland, and 
carried into.some convenientchamber. The valve spindle 
stuffing-boxes may in most cases with advantage be 
carried well up into the chest, so that it is impossible for 
water to lodge round the spindle and drip through. But 
care must be taken that water cannot be drawn up the 
drain pipe and into the engine. When steam is shut off, 
| and the engine running by its own impetus, serious break- 

downs have been caused by neglect of this precaution. 
The early high-speed engines of the enclosed type were 
very inaccessible, and the glands had either to be packed 
| through small holes in the top of the frame, or from the 
inside of the frame through 
' the main doors. These en- 
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gines swallowed up a great 
deal of oil by leakage into 
the cylinder when condens- 
ing, and eventually the dis- 
tance piece was introduced, 






































Fig. 11—CYLINDERS OF HIGH-SPEED COMPOUND ENGINE 


pressure cylinders, as it is advisable to keep the pcrtion 
of the piston-rod which works through the stuffing-box 
from entering the wiper gland at the top of the frame, the 
reason for this being to prevent oil being drawn up into 
the low-pressure cylinders through the stufting-box in 
condensing engines. It is a good practice to allow about 
two inches more than the stroke of the engine between 
the two glands referred to. This does away with the 
necessity of any fancy scrapers being fitted to the wiper 
lands. 

5 The cylinders illustrated are separate castings, and are 
not connected together in any way. This is a good 


practice, as it enables each line of cylinders to be erected | 


over its own crank centre, and leaves each cylinder free 


to expand independently, without tending to alter the | 


alignment of its neighbour. It also makes simpler 
castings and simplifies erection. 


A good deep covering of non-conducting material all 








round the cylinder barrel, and over all covers, is worthy 






which entirely separates the 
frame from the cylinders, 
prevents the loss of oil just 
referred to, and also provides 
a very effective means of 
keeping water out of the oil 
in the crank chamber. 

This build of engine, now 
almost universally used by 
builders in this country, has 
many adyantages.- If bored 
guides are used, they can be 
very conveniently cast with 
the distance piece, and if the 
distance piece is provided 

with a spigot to fit a recess in the cylinder, which is bored 
at the same setting as the cylinder barrel, the slides are 
self-centering, and the frame becomes a plain cast iron 
box, which can be made any shape to suit the eye of the 
designer. 
Some makers still use a flat guide, cast in the frame, 
but it is somewhat difficult to see what is the advantage 
| of this, considering the cheapness of the bored guide and 
the advantage of self-setting thereby gained. d 
As regards the design of the frame, little can be ‘said 








| except that accessibility must be the first consideration. 


A rectangular boxis all that is required, provided itis made 
rigid enough to stand the stress it has to resist. Doors 
of ample size should be fitted opposite each line of 
motion, if possible, and these should be so arranged that 
the connecting-rods may be easily removable or adjusted, 
as well as the main bearings. In large frames suitable 
means should be provided for lifting the main bearing 
caps and brasses, all that is necessary being some con- 
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venient place to sling a small pair of blocks from. 
Beyond the outer bearings an oil catcher or thrower must 
be fixed to prevent oil travelling along the shaft and 
escaping. In many earlier engines, and, in fact, some 
now running, ordinary stuffing-boxes were fitted to the 
crank shaft at each end of the frame to prevent escape 
of oil; but this is not at all necessary, as a simple oil 
thrower will do all that is required. A common design is 
shown in Fig. 12, It is very effective, and com- 
pletely prevents oil passing along the shaft, even with the 
most copious system of forced lubrication adopted. This 
little detail is very important, as the escape of oil 
along the shaft would in many instances be quite serious, 
independent of the loss of oil incurred. 

As regards the base little can be said, except that it 
must be completely enclosed and of rigid design, and so 
arranged as to drain all the oil towards a common well, in 
or near which should be placed the oil pump for supply- 
ing the oil to the working parts of the engine. 

The bearings should be fitted with loose cast iron shells 
lined with white metal. Bearings in halves only are 
required, and no side adjustment need ever be fitted. 
Fig. 13 shows a suitable design of main bearing for a 
medium size engine, fitted with oil connections, and 
showing the method of grooving the brasses. The 
grooves for all journals in forced lubrication engines 
should always be staggered, as shown, to avoid getting 
made up and wearing ridges. The shells should be made 
round, as shown, to enable them to be taken out without 
lifting the shaft. The size of the journals should be kept 
large for bearing surfaces, and it will be found that the 
diameter of the shaft will require to be greater than 
required for strength for this reason. Little further need 
be said concerning the bearings with special reference to 
high-speed engines, except that it is not at all necessary 
to fit liners at the joints of the brassesor shells, but better 
to let them be pulled up hard, metal to metal, as very 
little wear will take place, even after several years’ 
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Fig. 13-MAIN BEARING 


running, with a properly-designed bearing. It is always 
advisable to fit lock nuts or pinching screws to the main 
bearing nuts. 

When high-speed engines are used for rope or belt 
driving, separate adjustable bearings should be fitted on 
each side of the wheel, to take the side thrust off the 
engine bearings, except in the case of very small plants. 

The general points of the cylinders, with pistons and 
valves, the frame, and base, having been dealt with, the 
motion work will now be considered. 

In the early engines the details were made as for the 
slow-speed engines at that time in use, and wedge and 
cotter adjustments were introduced, and are in some 
cases still adopted for crosshead and connecting-rod 
bearings. Owing to the excessive speeds and the number 
of reversals of direction, all nuts, wedges, and cotters tend 
very soon to work loose unless securely locked; therefore 
the fewer cotters and wedges, &c., that can be used, so 
much the better. The first engines by most builders were 
light in construction, and, although somewhat surprising, 
the tendency has been all round to increase the strength 
of all motion work, and, so far, very little trouble has been 
found due to the inertiaeffects. All bearing surfaces need 
to be ample, and owing to these ample surfaces and 
copious lubrication supplied, very little wear takes place, 
and the need for expensive means of adjustment disap- 
pears. Engines havenow been running for years without 
any adjustments being made—see THE ENGINEER for 
April 29th—so it is not at all startling to see that practi- 
cally all the engineering firms manufacturing this class of 
engine have adopted the simplest design of crosshead and 
connecting-rod. As the bored guide and distance piece 
is self-centering on its cylinder, so is the turned cross- 
head shoe correct when turned on its own rod or its 
equivalent. 








NEW VAUXHALL BRIDGE. 
BO. 7%" 

Tite first permanent work in connection with the building 
of the new structure, was that undertaken for the purpose of 
making due provision for the discharge of the storm waters 
carried by the Clapham and Efira relief sewers into the river 
Thames. It included the demolition of a certain length of 
them, not, however, to any great extent, the substitution of 
new culverts for those demolished portions, and the erection 
of new outfalls, aprons, and minor accessory works in the 
foreshore of the river. Although under different departments, 
the preparation of the plans and the supervision rested with 
the same chief authcrity. The necessity for interfering with 
the local drainage conduits arose from the fact’ that, owing 
to the considerably larger quantity of land occupied by the 
new Lambeth abutment, the foundations could not have 
been got in until they had been removed. In addition, it 
was not considered advisable to bury the new outfalls and 
their channels in the concrete of the foundations, so the 
Council availed itself of the opportunity, and built them 
clear of all standing work connected with the future bridge. 

t is true that there are side entrances to both the Effra and 
the Clapham sewers or culverts, and that they are partially 
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built in the abutment, and, therefore, in some sense do con- 
nect with it. But they are at a much higher level, and the 
whole arrangement, which will justify the statement, will be 
quite apparent, we hope, from a perusal of our article. 

The construction of the new Effra and Clapham storm 
relief sewers was commenced by the diversion of the former. 
It will be seen from Fig. 1 that the old course of the sewer 
was vid Upper Kennington-lane, which forms the approach 
on the Surrey side of the new bridge. It continued, as indi- 
cated by the broken lines, under the Lambeth abutment, of 
which Fig. 1 represents a block plan, to the eastern outlet at 
the point O. In order to prevent any disturbance of the 
work while building the new culvert, the portion of the dam 
for the abutment on the down-stream side of the same, and 
also the temporary dam, were first constructed, and the ex- 
cavation for the sewer and culvert subsequently proceeded with. 
The existing sewer was not in any way interfered with until the 
new work was completed to its junction with the old, close to 
the line BB in Fig. 1. From this point the new Effra culvert 
is carried in a direction parallel to the back of the abutment, 
rounds the corner of the wingwall, and ranges along the down- 
stream side of the abutment to its outlet at O,. Part of the 
existing Effra sewer, from the large chamber to the apron, 
was maintained until the Clapham sewer was finished. A 
temporary diversion of the latter—A A in Fig. 1—was made 
in connection with the old Effra culvert, while the new work 
for the Clapham sewer was in progress. Both the site and 
the course of the two Clapham sewers are nearly identical, 
the junction occurring near the line H H. The western out- 
let of the old culvert was at O,, and that of the new is at O,. 
So soon as the temporary diversion of the old Clapham culvert 
was made, by connecting it with the remaining portion of its 
neighbour, the existing sewer on the foreshore was demolished. 
At the same time, the piles constituting that part of the dam 
of the Lambeth abutment, on its up-stream side, were driven 
so as to prevent any shaking of the new work, which might 
take place had it been built before the piles were got into 
position. It should be mentioned here that an alteration 
has been made in the abutments since the first drawings 
were prepared. Further drawings have been supplied, in 
which there is no archway in the Westminster abutment, 
and the arched recess is done away with on the Lambeth 
abutment. Tbe rear portion, moreover, is faced with 
granite, only for so much of the surface as is exposed 
to view. Upon the up-stream side the ground slopes 
from the road level at the rear of the abutment to the 
coping of the river, and on the down-stream the abut- 
ment wall is partly covered by the stairway leading to 
the foreshore. Both the stairway and its parapet are also of 
granite, and the general character of the masonry and other 
details of construction conform to the conditions laid down in 
our preceding articles.* 

In the elevation, Fig. 2, the broken lines extending along 
its whole length represent the level of the centre of the road- 
way. Where the coping of the stairway apparently intersects 
the moulded string course, the latter is discontinued along 
the face of the wingwall. A longitudinal section of a part of 
the Effra sewer marks its position with respect to the 
Lambeth abutment, and in Fig. 3 a portion of the Clapham 
sewer is shown in its similar relation to the up-stream side 
of the same abutment. It will be noticed in both the eleva- 
tions that there is an embankment along the Surrey shore. 
Upon the extreme right of Fig. 3 there is a dotted curved 
line, struck from a radius of 20ft., and delineating the soffit 
of a concrete arch, carrying the wingwall over the made 
ground. There are also three side entrances, one of which is 
placed at E E. Each of them is to be built up to the level 
of + 28°0 above Ordnance Datum, the covers and frames 
replaced, and the ladder lengthened to suit. 

A plan of the relief sewers in Figs. 4 and 5, with small 
portions of the Lambeth abutment terminated by the lines 
A Band C D, indicates very clearly the position of the out- 
falls which are constructed in the foreshore of the Thames. 
Where the culverts are above the level of the foreshore, piles 
12in. x 12in. are driven, the sides of the trench protected 
by 2in. boarding, and the tops of the piles held together with 
long bolts ifin. in diameter. The discharge ends of the 
culverts at the aprons are built of timber, and protected all 
round their outer edges by 6in. creosoted piling and walings. 
All enclosed spaces are filled up with 6 to 1 Portland cement 
concrete, and the upper surfaces covered with granite setts. 
These setts were taken up from the existing aprons, properly 
cleaned and relaid, and grouted with 2 to 1 cement 
mortar. At the outlets to the river new river walls were built. 
At the outfall of the Clapham relief culvert a timber groyne 
of planking G G, 9in. by 3in., was framed together to protect 
the barge beds of the South MetropolitanGas Company. The 
relief sewers are also protected from accidents by the barge 
traffic by piles of creosoted pitch pine of whole balks. It may 
be mentioned that the new Effra sewer passes under the 
site of Francis and Co.’s cement works, which were acquired 
by the County Council for part of the site of the new bridge. 
There was some small amount of tidal work incurred in 
building the sewers. The Effra culvert was continued in the 
— for a distance of 45ft., and the Clapham for a length 
of 87ft. 

Longitudinal sections of the Effra and Clapham sewers are 
given in Figs. 6 and 10, commencing at the junction of the old 
work with the new, and terminating at their river outfalls. 
Previously to describing them, it should be stated that 
although the dimensions differ, they are both constructed 
upon the same general lines, of the same materials, and fulfil 
the same duties. The foundations of the culverts, chambers, 
side entrances and minor accessory works, are all formed of 
Portland cement concrete in the proportion of 6 tc 1. 
All inverts are struck to the various radii required, after 
which the brick inverts were laid and the brick sides or lining 
of the sewers, and the concrete backing carried up simul- 
taneously. The whole of the brickwork is set in cement 
mortar, and pointed as the work progressed. 

At the point where the new work of the Effra sewer com- 
mences, for a distance of 30ft. to the valve chamber, the 
section—Fig. 7—is rather smaller than in the main body of 
the culvert. The span of the culvert is 7ft. 6in., the height 
of the side walls 8ft., the rise of the arch 2ft., and dip of the 
invert 12in. A backing of concrete 18in. in thickness is 
lined with brickwork Qin. thick; the arch is struck from a 
radius of 43ft., and the invert with one of 7}ft. A section of 
the valve chamber—Fig. 8—taken through JJ, in the longi- 
tudinal section, and a cross section—Fig. 9—at A A, in the 
preceding figure, give all the particulars of the large valve 
chamber. It is encased in cement concrete and brick 
similarly to that lining the rest of both the culverts until 
they reach the river walls RR, at the foreshore. In Fig. 8a 
glazed stoneware pipe, 12in. diameter, connects the upper 
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part of the valve chamber with the culvert, close to where 
the cross section is taken at B B. A lin. special eyo 
bolt is built into the side wall of the chamber on the 
opposite side to the flaps to enable a tackle and fall to be 
fixed to raise the flaps off their seatings when required, 
After the chamber was completed to the levels shown, the top 
opening was covered over with timber and the existing cast 
iron grating removed and stored, as it was intended to 
utilise it in the second contract. Upon the river side of the 
valve chamber the dimensions of the culvert are increased to 
12ft. 3in. by 7ft. 6in., as also seen in Fig. 9. The chamber 
is 10ft. by 10ft., and the rise of the arch 2ft. 6in. It is 
struck from a radius of 6ft. 3in., and is 1ft. ldin. in 
thickness. 

The same section of the Effra culvert is constant until the 
river wall at R is gained, which is similar in construction to 
that for the Clapham sewer, of which there is a longitudinal 
section in Fig. 10, but is 1ft. higher. At the outlets to the 
river new river walls were built, of which there is an eleya- 
tion in Fig. 11, and a cross section at right angles to it in 
Fig. 12. In the latter it is seen that the culverts are 
recessed in the wall to a length of 5ft., as also appears in 
Fig. 3. The existing cast iron frames already built into the 
river wall and abutment for the sewer outlets were removed 
and built in, as described further on, for the large chamber, 
In both instances thirty new lewis bolts, 3ft. din. long and 
igin. in diameter, were used for the purpose, and twenty- 
eight, of the same diameter and 16in. in length, with the 
necessary washers, held together the flaps to the new timber 
outlets at the aprons. The retaining wall on the down-stream 
side ofthe watermen’s new steps was built contemporaneously 
with the Effra storm relief sewer, and faced with granite for 
the lengths and heights given in the drawings. Where the 
retaining wall joins up with the river wall the arrises of the 
granite are rounded off to a radius of 6in. Under the fore- 
shore that length of both culverts is covered with cast iron 
plates. In the case of the Clapham outfall the old plates 
were taken up and relaid, but new plates were procured for 
the Effra conduit. The cast iron cover plates are of the 
ordinary ribbed pattern, 8ft. 8in. in length, including a Tin, 
bearing on each side wall of the Effra culvert. Where the 
two storm-water courses pass through the river walls and 
abutments the old wrought iron gratings were used in the new 
work, 

A cross section at EE, in Fig. 6, will answer for one 
through D D, in Fig. 10, with a few explanations. In Fig. 13 
the dimensions are 7ft. 6in. by 4ft. 6in. for the Effra outfall, 
which are reduced to 5ft. 6in. by 4ft. 6in. for the Clapham 
outlet. The 12in. by 12in. supporting piles, the 2in. pro- 
tective planking, and other details of construction are 
common to both examples. At FF in Fig. 6 the section 
Fig. 14 shows the construction of the aprons, consisting of 
a bed of 6 to 1 Portland cement concrete, enclosed by sheet 
piling 12in. by 6in., 7ft. long, and connected together by 
walings Yin. by 44in. The old granite apron and bed were 
relaid and grouted in cement. A comparison of Fig. 15 with 
Fig. 7 will point out the few particulars in which the two 
storm-relief sewers differ from one another. Both conduits 
are virtually embedded from their junction with the existing 
sewers to the river walls, in a compound matrix composed of 
two thicknesses, the one of cement concrete, and the other 
of brickwork. All bricks for facing purposes were specified to 
be of A quality High Brooms, and for back rings B quality, 
or, in their place, other red bricks equal in quality to the 
former. Mention has already been made of the side 
entrances to the Effra sewer, in which the steps consist of 
York stone flagging of the best quality 3in. thick, set in 
cement on a bed of cement concrete with tooled surfaces. 
A longitudinal section of the side entrances to the Efifra 
sewer, and a cross section, are shown in Figs. 16 and 17 
respectively. The dimensions of the side entrances—for 
there are three of them—are 8ft. 6in. by 3ft., terminating in a 
semicircular arch, with a flooring of flagstones 3in. thick, 
tooled smooth. It remains to complete the side entrances by 
raising them to the present ground level. 

In constructing the large chamber for the Effra rain-flood- 
ing sewer, cast iron was used, Figs. 18—20, for the iron 
double flaps and frame. The frame was built into the brick- 
work, and secured to the same with long bolts din. in 
diameter, as in the cross section in Fig. 19, special care being 
taken to secure a thoroughly water-tight joint. All the pins 
—2in. diameter—seen in the elevation and section were 
turned, and the lugs bored and faced. A couple of iron lugs 
are cast on the flaps, and fitted with shackle bolts for lifting 
them. At the centre the flaps are 8in. deep, and the thick- 
ness of metal varies from lin. to I4in. For bolts 1gin. in 
diameter, the holes in the cast iron frames are drilled, and all 
bearing surfaces on valve seats and valve are machined. All 
others of the new cast iron frames and flats, and also the 
existing ones—which were refixed—were paved over with an 
approved composition of pitch tar and lime, with a small 
quantity of mineral asphalt, laid on hot, 

The stairway, shown in longitudinal section in Fig. 21, 
communicates with the river landing-place. It is 
carried upon a couple of flying concrete arches, 19ft. 6in. 
and 14ft. 9in. in span respectively, with a pier 6ft. wide 
between them, are segmental in form, and struck from radii 
of 25ft. and 17ft. 6in. In both instances the difference of 
level is 8ft. 3in. between the springings of each arch. At the 
shore end of the section, embedded in concrete, is the Effra 
sewer, showing the bend that occurs at the point where its 
course passes from the side to the back of the abutment, as 
in Fig. 1. Coursed granite work is used in the parapet walls 
of the stairway, and the walls are coped with stones of the 
same kind, measuring 2ft. 6in. by 12in., both kinds being 
fine axed. In order to protect the parapet wall of the stair- 
case, a granite stringcourse, weathered and moulded, pro- 
jects Tin. upon the inside of the wall. It is just cleared by 
the gun-metal hand rail, 14in. in diameter, fitted and fixed 
to the wall, 18in. in thickness, by suitable brackets, in 
Fig. 22. The former of these figures is a cross section through 
the line F F, passing through the axis of the pier, common 
to the two relieving under arches in Fig.21. Both stairs and 
landings are of granite, 10ft. wide, and fine axed on top and 
face, paved with stones of 6ft. and 4ft. in length, arranged 
so as to break joint, and the whole set in cement. At the 
right of the stairway is the side entrance to the Effra culvert, 
and a part of the sewer is seen on the left. Details of the 
side entrance to the Effra relief sewer are given in Fig. 23. 
The vertical line A B divides the work relating to this par- 
ticular item under a couple of heads. That on the left, to 
the level of + 18:00 above Ordnance Datum, was built under 
Contract No. 1, and it therefore remains for the rest to be 
completed to the level of 34:00 by the contractors for the 
second contract, C. Wall, Limited. The term ‘‘ existing 
work’? signifies such as was executed under the first 
contract. 
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At the Westminster abutment the concrete and granite 
had at the time of writing reached to + 18, which is quite 
up to springing level. It should be mentioned that 
the overhead gangways have bean made continuous over 
all the spans excepting those nearest the shore, where 
for reasons already given, the same headway is not 
required for the river traffic. One of the chief items of 
‘plant ’’ has been removed. The Blondin has disappeared, 
its services being no longer needed. In our next article we 
shall describe and illustrate the steelwork comprised in the 
superstructure of the bridge. It may be briefly stated that 
the total quantity in the arched ribs and bracing, in the 
spandrils and framings of the arches, in the decking, the 
parapet cantilever and stringers, and in the built-up skew- 
backs and forged steel hinge pins, amounts to 3743} tons. 
There are, in addition, 100 tons of cast steel work, 1104 tons 
of wrought iron, and 1664 tons of cast iron. The whole of 
the steel and ironwork will be supplied and fixed by the 
contractor. At the date of writing the state of the works is as 
follows :—The Westminster abutment and intermediate pier 
are carried up to springing level, the steel skewbacks are 
fixed, and the granite and concrete work made good to the 
same height. In the course of another week the Westminster 
and Lambeth centre piers will be in the same advanced con- 
dition. The Lambeth intermediate pier has kept pace, pari 
passu, with its neighbour upon the other side of the eentre 
of the stream, and the granite, concrete, and setting of the 
skewbacks are completed on the Lambeth abutment. 








RECENT LOCOMOTIVE WORK ON THE 
LONDON AND NORTH-WESTERN RAILWAY. 
By CHARLES Rovus-MARTEN, 

No. I. 

In entering upona series of notes as to the manner in 
which the time-table promises which I have set forth in 
my articles already published in Tue ENGINEER are carried 
out in actual practice by the respective railways mentioned 
—in other words, as to their locomotive work—I find it 
convenient to depart from my usual pian of dealing with 
the various lines in their “ Bradshaw ” order of precedence. 
But I shall not pretend to treat the British railways in their 
order of merit; I shall simply take each railway in the 
order that fits in most suitably with the sequence of my 
observations, some of which have still to be completed. 
Thus the work on each railway will stand onits own merits, 
without any attempt being made or implied to compare it 
with that of other British lines on the basis of meritorious- 
ness. 

For several reasons it is convenient to begin with the 
railway which is in more than one sense Britain’s greatest 
—the London and North-Western. Particular interest 
attaches to this railway at the present time, not merely in 
virtue of the very fine service of trains that it has brought 
in between London on the one hand and Birmingham, 
Manchester, Liverpool, and Glasgow on the other, but also 
in respect of its important new departure in locomotive 
engineering. One may remark in passing upon the good 
fortune and good management that have given to the 
London and North-Western the shortest and easiest road 
to each of the four most populous cities in Great Britain. 
Birmingham, Manchester, Liverpool, and Glasgow can be 
reached more quickly and easily from Euston than from 
any other London terminus. And in booking its best 
expresses from London to those important centres of 
manufacture and population in 2h. 5min., 3h. 30 min., 
3 h. 45 min., and 8 h. respectively, the London and North- 
Western still “keeps up its sleeve” a large amount of 
readily feasible acceleration, as will appear later. 

In Tue Enorveer of the 14th ult. the principal dimen- 
sions were given of the new locomotive type recently 
introduced on the London and North-Western by Mr. 
George Whale, the present able chief mechanical engineer 
of that line. Glancing down that dimension list and over 
the very clear illustrated diagrams which are appended, 
several points of interest are immediately noticeable. In 
the first place, Mr. Whale has taken a striking new depar- 
ture in respect of what may be almost termed first prin- 
ciples, so far as the London and North-Western is 
concerned. For more than twenty years no new express 
engines have ostensibly been built for that railway which 
have not been designed upon the compound principle. I 
say “ ostensibly,” because, as a matter of fact, most of 
the numerous so-called “ re-buildings” that have taken 
place during the same period have been, to all practical 
intents and purposes, a construction of new locomotives 
virtually within the old dimensions of the machines that 
were professedly “re-built.” Thus, the ninety-six very 
excellent 6ft. 6in. four-coupled engines designed and built 
by Mr. John Ramsbottom in the “ sixties” and “ seventies ” 
have all been converted into Mr. Webb's “ Precedent” 
design, which he brought out in 1875. Similarly, the 
ninety smali 6ft. coupled engines, with 16in. by 20in. 
cylinders, which were constructed respectively by Mr. 

xamsbottom and Mr. Webb, haveall beennominally re-built 

as “ Precedents,” with slightly smaller coupled wheels— 
sometimes called 6ft., sometimes 6ft. 3in., just as the 
wheels of the “ Precedents ” are sometimes officially given 
as “6ft. 6in.,” sometimes “6ft. 9in.,” the latter being 
their present nominal diameter with new 3in. tires. In 
like manner, most, if not all, of Mr. Ramsbottom’s beau- 
tiful little single-wheelers have been nominally re-built, 
but, I believe, in reality almost constructed anew during 
the period under notice. These, too, with driving wheels 
nominally 7ft. 6in. in diameter, are stated now to have 
7ft. 9in. wheels with new 3in. tires. But as regards 
ostensible new building, Mr. Webb nominally had ceased 
to construct new non-compound express engines ever since 
the year 1882. All his admittedly new express engines 
built since then and up to the time of his final retirement 
have been compounds of one or another of his various 
designs—of the three-cylinder type up to the year 1897 
and of the four-cylinder order subsequently. 

It is unnecessary at the present stage to discuss the 
merits or demerits of the Webb compounds. That will 
necessarily arise in some degree later, when I come to 
deal with their recent work; but I need not remind 
readers of THE EncrineeEr that I have been able to give 





many striking instances of most creditable performances 
on the part of these much-discussed engines, while, at 
the same time, I have never hesitated to admit that in 
my opinion the particular plan of compounding employed 
was open to certain criticisms and had drawbacks. It 
will be seen from what I shall have to say later, in how 
remarkable a degree a relatively trifling touch of the 
skilled hand, directed by the skilled brain, has sufficed 
almost to double the value of certain engines of the com- 
pound class. Meanwhile, I content myself with remark- 
ing that the salient feature of Mr. Whale’s new departure 
is his absolute abandonment of the compound principle. 

It has long been thought anc often said by engineers 
that Mr. Webb, when he brought out his engine 
Precedent in 1875, arrived at what might be styled a 
climax. It is questionable whether any engines yet 
designed in any country have ever given quite such good 
results proportionately to their small size, light weight, 
and limited tractive force, as have those 6ft. 6in. coupled 
engines of Mr. Webb’s “ Precedent” class. Ofthese, inclu4d- 
ing the ninety which have slightly smaller coupled wheels, 
there are no fewer than 266 now in regular work on the 
London and North-Western Railway. They possess not 
only surprising swiftness—all the London and North- 
Western speed records have been achieved with this 
type—but also a haulage power which has often 
seemed astonishing, almost incredible, as being exerted 
by such diminutive machines. During the twenty years 
and more of what may be termed experiments in com- 
pounding, the aspiration has often been heard that Mr. 
Webb would try an enlargement of these marvellously 
efficient little‘ Precedents.” It is nodetraction from the 
high merit of Mr. Whale’s new design to say that this 
may be regarded, at any rate, as its germ, from which 
has been evolved the very fine class known as the “ Pre- 
cursor” type, that name, originally given by Mr. Webb 
to his first novelty—the 5ft. 6in. wheeled expresses, long 
since converted into tanks—being borne by the pioneer of 
this new order. 

The second important feature in the new engine is of 
a duplex character; it involves another abandonment, 
and also an adoption.. Mr. Whale has promptly cut 
adrift and flung overboard the old and bad tradition 
which the London and North-Western, like too many 
other British railways, so long fondly cherished, that a 
large boiler was unnecessary. No candid engineer will 
deny that much more may be achieved by smaller heat- 
ing surface, well-planned and judiciously disposed, than 
by a far larger heating area less skilfully placed, or that 
very good work has occasionally been done with 
apparently inadequate heating surface. The cases of the 
London and North-Western “ Precedents” themselves, 
with their 1083 square feet of heating surface, of Mr. 
Johnson’s Midland “2591” class with 1193 square feet, 
and of Mr. Ivatt’s 7ft. 6in. singles and “1321” 
class of 6ft. 6in. coupled, each of which has 1250 
square feet of heating surface may be mentioned. 
But these are the exceptions which do not establish a 
rule, and even they are by no means immune from criti- 
cism on the score of occasional performances. Still, in 
any case, the 1379 square feet which Mr. Webb gave to 
his first forty four-cylinder compounds, the “Jubilee” 
class, and the 1557 square feet—including the area yielded 
by the water bottom to the fire-box—possessed by the last 
forty, the “ Alfred the Great”’’ class, cannot be deemed 
sufficient to ensure safety as to efficient performance of 
the work prescribed for them. Such, at any rate, would 
be the a priori theory of an unprejudiced outsider. How 
far such a theory may be held to have been verified in 
practice by the necessity experienced of ordering that 
every train exceeding seventeen coaches in length—com- 
puted on the basis of a six-wheeler equal to 1, an eight- 
wheeler equal to 14, a twelve-wheeler equal to 2—should 
have a second or assisting engine, will be seen in the 
sequel. What Mr. Whale thinks about the matter may 
reasonably be inferred from the fact that he has given to 
each of his “ Precursors ” a boiler such as had never before 
been seen on the London and North-Western, measuring 
no less than 5ft. 6}in. in extreme diameter outside the 
lagging, 5ft. 2in.in the outside diameter of the actual 
barrel. The plates being jin. in thickness, it will be seen 
that the internal diameter is 5ft. Ofin. This is a very 
respectable barrel; thé length, 11ft. 9%in., is, of course, 
not remarkable, but it is still a moot point whether great 
length really makes for efticiency, and with such a diameter 
containing 309 tubes, which give 1848-4 square feet of 
heating surface, and a fire-box which yields 161°3 square 
feet additional, making a total of 2009-7 square feet, it is 
at once obvious that the new engine ought to possess 
ample boiler power. Here, again, the working results 
which I am about to give strenuously support the theory. 
The fire-grate area, 22°4 square feet, appears to be 
sufficient to ensure satisfactory fuel combustion. 

In deciding upon his cylinder dimensions Mr. Whale 
has adopted those which may be said to be in most 
general favour at the present time, namely, 19in. diameter, 
26in. piston stroke. He has wisely avoided the tempting 
snare of a 20in. cylinder, which size does not seem to have 
ever yet given entirely favourable results in this country. 
Mr. Churchward, indeed, maintains that he can get the 
best results out of cylinders only 18in. in diameter, and 
the work done by his engines assuredly goes a long way 
toward warranting his claim. But there are so many 
instances of good and eflicient engines with 19in. by 26in. 
cylinders, that no justification was needed for their adop- 
tion in the locomotives under notice. I am dealing now 
with principal features only, and must leave to another 
occasion any comment upon the numerous details of more 
or less importance in the design of these fine engines. 
It is not the smallest of their merits that they are “ simple.” 
I donot mean in the sense of being non-compound, for 
some compounds are among the finest engines in the 
world, but in the sense of their freedom from what I 
heard one eminent engineer rather felicitously call 
“parlour tricks;” in other words, from fads and freaks. 
They are, in short, plain, straightforward, well designed, 
well proportioned, thoroughly British locomotives. 





ed 


Through the courtesy of the superintendent of the line 
which I desire most cordially to acknowledge, I have had 
the opportunity of making a considerable number of 
experimental journeys with the new engines, and my 
review of recent London and North-Western locomotive 
work will be devoted largely to their performances 
Obviously their most interesting work has been with those 
express trains which are both heavily loaded and fast. 
timed. It is necessary to bearin mind this point. Much 
has often been said about the great weight of the London 
and North-Western expresses, this being urged as a 
justification for the express speed on that railway being 
much lower than that of certain French lines. It has 
been generally overlooked that up to a relatively recent 
date the very heavy North-Western expresses that were 
adduced in support of this contention were either booked 
at a comparatively low speed, or else were invariably 
hauled by two engines, a prominent instance being the 
2p.m. Anglo-Scottish corridor express ex-Euston. But a 
great change has taken place. When the Euston 
authorities resolved at last to accelerate the London— 
Manchester and London — Liverpool services, average 
start-to-stop speeds of 54°2 to 55°2 miles an hour were 
involved on the first stage out of London, namely, Crewe 
or Stafford respectively. The trains habitually loaded up 
to “204 coaches ’—the fixed limit—and last year this 
limit became expanded to “25 coaches.” I travelled a 
number of times experimentally with these trains, usually 
with a four-cylinder compound as the train engine, 
always with a pilot in front, and the result was that in no 
case did I tind time even approximately kept with the 
full load, 25, or with 24 or 23, only once with 22, although 
two engines were employed in every case. Itis true that 
two or three years earlier I recorded a run to time by No, 
1912, Colossus, hauling “22 coaches’ and unpiloted, but 
that train weighed from 50 to 60 tons less than the modern 
22-coach train, and, moreover, the time allowed from Eus- 
ton to Crewe was 15 minutes longer. Again, as touching 
the matter of speed alone, the fastest train on the London 
and North-Western system—the 9.31 a.m. Willesden to 
Coventry—was run on its first day by a four-cylinder 
“Jubilee’’ compound, unpiloted, and lost 8 minutes, 
although the load was only reckoned as 12 coaches. Sub- 
sequently it was—always in my experiences, which were 
numerous, and, I believe, invariably — worked by two 
engines, though the load was so light. It is booked at an 
average speed of 57°7 miles an hour from start to stop— 
88} miles in 92 minutes. 

The mission of Mr. Whale’s new engines has been to 
“change all that,” and, so far as they have gone, they 
most certainly have done so. Of course, there being only 
ten as yet at work, of which the last one came out a month 
or so ago, there has not been the opportunity to make 
anything like so extensive an observation of their doings 
as was possible in the case of the four-cylinder compounds, 
which number no fewer than eighty, and of which a con- 
siderable proportion have been at work from three to seven 
years, but even during this short time they have been in 
service, Mr. Whale’s “ Precursors” have given results 
which, in some respects, are wholly unique—so far as 
British locomotive work has come under my own observa- 
tion. To realise fully what is now being accomplished, it 
is necessary to understand clearly what is meant by a 
London and North-Western train of twenty-two to twenty- 
five coaches. On the South of England railways, that 
would mean a load of 220 to 250 tons behind the tender; 
on the Midland Railway, until a comparatively recent 
date, it would mean 260 to 300 tons; but on the London 
and North-Western a “22 coach” train made up, as are 
the Euston—Manchester and the Euston—Liverpool ex- 
presses, weighs, according to official details which I have 
received from headquarters, no less than 402 tons empty 
behind the tender, or at least 420 tons loaded; while a “ 25 
coach ” train weighs as much as 480 tons empty, or fully 
500 tons, with passengers, staff, luggage, and stores. 
Even the “ 20} coach” train, which was the outside load 
permissible under the previous regulations, weighed over 
880 tons empty, and fully 400 tons loaded behind the 
tender. The duty, therefore, prescribed for the new 
engines is to take, unassisted, these monster trains at 
average start-to-stop speeds of from 54 to 55°4 miles an 
hour, and this on a road which although relatively easy— 
if I exclude the short bit of 1 in 70 out of Euston, up which 
assistance in the rear can always be applied—nevertheless 
has a large amount of fairly arduous “ collar work,” such as 
the ascent to Tring, which, if by no means steep, 
is at the same time almost continuously on a rise of 
of about 1 in 350. Ascents at a similar rate, or, at any 
rate, ranging between 1 in 330 and 1 in 365, are met with 
approaching Tring from the North, also past Roade, and 
on each side of the Kilsby Tunnel and near Nuneaton, 
while coming southward from Crewe there is a continuous 
climb of 10} miles, of which three miles rise at 1 in 177, 
the rest being mostly at 1 in 250 to 1in 330. Thus the duty 
provided for the new engines is manifestly the reverse of 
easy, combining as it does very high average booked 
speeds with enormous loads quite unprecedented in 
English practice, and gradients steep enough to form an 
appreciable difficulty. 








THE SANITARY INsTITUTE,—A conference on school hygiene has 
been arranged by the Institute in the University of London, by 
permission of the Senate, tu be held in February, 1905, Sir 
Arthur Riicker, M.A., D.Se., UL.D., FLR.S., Principal of the 
University, has consented to act as president. The meetings of 
the conference will be arranged as follows :—Tuesday evening, 
February 6th: Address by the President. Wednesday, Feb- 
ruary 7th: Subject, Scholars--11 a.m. to 1 p.m., ‘‘ Physical and 
Mental Development” ; 2 p.m. to 4 p.m., ‘* Physical Inspection.” 
Thursday, February 8th: Subject, Schools—11 a.m. to 1 p.m., 
‘* Building and Equipment”; 2 p.m. to 4 p.m., ‘‘ Sanitary Iaspec- 
tion and Control.” Friday, February 9th: Subject, Training in 
Hygiene—11 am. to 1 p.m., ‘‘ Training of Teachers” ; 2 p.m. to 
4p.m., ‘‘ Training of Scholars.” An exhibition of school building 
and furnishing appliances will be held in connection with the con- 
ference in the University, Tickets and further particulars of these 
meetings can be had on application to the secretary, Parkes 
Museum, Margaret-street, W. 
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HIS MAJESTY’S FIRST-CLASS BATTLESHIP 


KING EDWARD VII. 











H.M.S. KING EDWARD VII. 


Tux battleship King Edward VII. is now rapidly approach- 
ing completion, and is regarded with special interest at this 
critical juncture, when she may be called upon, at a very 
short notice, to take her part in maintaining the sovereignty 
of the seas for the British Empire. We are enabled to 
reproduce above an excellent photegraph of this battleship, 
which was built at Devonport, taken by Mr. West, of South- 
sea. The engraving speaks for itself. 

The King Edward VII. is quite a new departure in battle- 
ship construction, presenting many features which give her 
originality in design, Hitherto the main and secondary 
batteries of guns upon our war vessels have been carried at a 
higher or « lower level, as compared with the sea level, when 
the ship is loaded at her normal draught, according, it would 
appear, to the taste or fancy of the authorities at the 
Admiralty, and without any fixed system being adopted. 
The King Edward VII., on the other hand, has her two for- 
ward 12in. guns, which would presumably require the highest 
“command ’’ when approaching and sighting an enemy at a 
considerable distance, placed aboss 234ft. above sea level ; 
the pair of 9-2in, guns, which support their fire, being the 
next in point of altitude. The corresponding pairs of-12in. 
and 9-2in, guns, whose normal position is pointing astern, 
are at a lower level, as never likely to fire at excessive ranges 
in that direction. But the whole of the ten 6in. guns are 
placed upon the main deck, about 8ft. or 9ft. below the main 
armament, as they require considerably less command. 
only value of high command to them would be to keep them 
clear of the water when the vessel rolled, and ample provision 
is made for this in the King Edward VII. 
her 6in. guns are 12ft. 9in. above sea level, and the angle of 
heel required to bring the centres of their muzzles to the 
water-line would be 14 deg. 15 min. High command is 


The | 





stem to stern, being unbroken by anchor beds or cumbrous- 


looking superstructures. The only breaks in the line are the 
six giant turrets containing the eight heavy guns ; and they 
carry dignity in the formidable character of their protruding 
guns. The self-canting anchors are seen at the hawser holes, 
all except their heads and flukes being withdrawn into the 
stem of the vessel, a most neat and appropriate arrangement. 
The spacing of the funnels is most harmonious. The diffi- 
culty as to their connections with the several uptakes has 
been got over, and instead of two hideous fat and lean funnels 
as seen in the Queen and the Prince of Wales, the thin one 
appearing almost to be leaning up against the foremast for 
support, two of approximately equal dimensions and well 
spaced between the masts, add beauty to the ship instead of 
destroying it. 

Unfortunately, the greatly increased extent of armour 
plating upon the new battleship is not observable in the 
engraving. But it is very striking as we stand alongside the 
vessel, whether she is in dry dock, so as to see it all, or afloat 
in a basin, when you can only see that which is above the 
water-line, On board, too, it is most conspicuous, the 
admiral’s and captain’s state rooms being roofed with lin. 
armour plate, as well as the other officers’ cabins. The 
9°2in. casemates, or rather turrets, for they can swing round, 
so as to have a most extensive arc of training, are very con- 
spicuous objects as we come upon the upper deck. Thesides 


| are upright, so as to afford room for the crew within to work 


the gun, but the front. portion, which is of 6in. steel, slopes 
upwards at an angle from the deck. The arrangements for 


| loading and traversing or elevating the guns is of the simplest 


The centres of | 


wasted on them, as it would carry the projectile beyond the | 
| ammunition can be drawn frcm the hoist, which is within 


effective range. There is, of course, another very important 


reason why the excessive elevation of the heavy gun positions | 
should be confined to those forward, which are essentially | 


for those guns requiring the longest range. It is that every | 
effort has to be made in these gigantic battleships to keep the | 


centre of gravity low down, so as to secure the fair meta- 
centric height of 3ft. 9in., which is, we understand, apprexi- 
mately that ot the King Edward VII. So the ‘‘ command ”’ 


of the forward pair of great guns is somewhat less than that | 


of the forward guns of the Majestic and other types, which 
partly helps in the arrangements made for carrying the four 
9°2in. guns and their casemates at so highan elevation. It is 


needless to say that the extra displacement and beam of the 


new vessels also assist in the same direction. 

The King Edward VII. is a remarkably hatidsome ship, as 
will be seen by a glance at the engraving, Thé sheer, some- 
What less than that of the Majestic, forwardruns clear from 


character. A small overhead railway brings the projectiles 
and cartridges into a convenient position over the loading tray, 
which is swung round to the breech of the gun by a few turns 
of ahand wheel at the side. 


A ready rack for projectiles is | 











been made very clear by the fact that its prsence on the 
Triumph saved that ship from serious accident. 

On the 31st July last year we published a somewhat detailed 
description of the ship, to which we would refer our 
readers desirous of further information. It will be enough to 
say here now that the displacement is 16,350 tons, and that 
the main engines will indicate 18,000 horse-power, giviny a 
speetl of 18°5 knots. The boilers are partly Scotch, partly 
Babcock and Wilcox. 








THe New CHINWANGTAO.—More than one visitor to Peitaiho or 
Shanhaikwan has found it worth while to turn aside to Chin- 
wangtao and observe the striking developments which are taking 
place at the new port. The main stimulus is the emigration of 
coolies to South Africa.’ In this connection buildinzs are being 
run up with great speed, at a rate positively never before seen in 
China. Twelve buildings are nearly finished for the accommoda- 
tior of coolies, and a sort of camp has been arranged and enclosed, 
with an exit toward the 45 beach. Each building is 95ft. by feet 
measurement, Four more are in course of erection, making 
sixteen houses in all. Health and convenience are fully con- 
sidered. The walls and floors are plastered with cement, and 
plank bunks are fitted up for sleeping, in two tiers, provision being 
made for stoves in winter. A large building has been erected for 
the examination of cool‘es, with bath-room, large cement bath 
heated by steam, a counting house in which the emigrants receive 


| their advance of wages, doctors’ rooms for medical inspection, 


| halls are in one building with cement flooring. 


continued within the recesses of the revolving circular turn- | 


table beneath the gun, and when that is exhausted the | g a ic W 
| holding sufficient ‘‘chow ” for 150 men. 


the turret on the left side of the gun. 
with which a range of 14,000 yards can be covered, are secured 
to the immovable trunnions on the gun’s recoil jacket. This 


The telescopic sights, | Buildings and sleeping quarters for native clerks have also been 


| put up, and a good-looking foreign house has been built for the 


is a most excellent arrangement, as it obviates all the | 


difficulty which arises from the shock of recoil to the ordinary 
bar sight as employed previously. The turntable and its 
accompanying gear, together with the gun, revolve upon a 
gigantic pintle, which descends into a circular space beneath 
the upper deck, and is securely fixed to the deck below, as 


ing.’ The whole security of turret and gun, depend upon this 
pintle. : "ee , 

The structural changes which have been carried out in the 
building of this battleship are very numerous, but we have 
not space in the present paper to enumerate them. The 
value of the thin armour over the counter of the vessel has 


‘the for¢es brought to bear upon the turntable are very strain- | 


emigration agents’ office and embarkation office from which the 
coolies will step into the train to be shipped in lighters to the 
breakwater where the steamer awaits them. ll these offices and 
If the emigrants 
were paying for their passage and bringing in a large revenue to 
some steamship company the arrangements for their convenience 
could not be more satisfactory. Four large cook-houses of approved 
design have been constructed, with sixteen large cauldrons each, 
A hospital is in course «f 
erection, and two go-downs are nearly completed for camp stores, 


camp manager. All this work has been carried out, in addition to 
the usual construction work in connection with the breakwater, 
since July 7th. It has been done under the supervision of Mr, W. 
R. Hughes, the mining company’s resident engineer at Chinwang- 
tao, who has surprised even those acquainted with his work by the 
rapidity and energy with which the building operations have been 
pushed forward. He has been indefatigable in hisattention to 
details, and has earned high praise from those concerned. Th 

site of these buildings is at the eastern part of what was at one 
time the island, and was nothing but a waste of sand hills and 
pools, The conversion of this tract ‘into a busy scene of human 
activity is improvement in its real sense. The transformaticn 
made in so short a time astonishes not only the visitors who bave 
seen it, but most of all, perhaps, the handful of residents them, 
selves. — The China Times, 
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INSTITUTLION OF CIVIL ENGINEERS. 


ADDRESS OF THE PRESIDENT, SIR GUILFORD LINDSEY 
MOLESWORTH, K.C.LE. 

On Tuesday evening the 1904-1905 session of the 
Institution was opened by the President. His address 
was very long, very good, and largely devoted to India. 
We give copious extracts. Having expressed his thanks 
for the honour done him. He said :— 


Fifty years azo, when I joined the lustitution, the total number 
of all classes was 773. It now amounts to 7633, almost a tenfold 
increase, and the material and intellectual advance has quite kept 
pace with the numerical progress. During this period it has been 
the policy of the Institution to encourage the development of 
engineering science, and to raise the status of the profession by 
means of its publications, its debates, its committees, its confer- 
ences, and especially by that system of examination which tests 
the qualitications of those who enter its ranks, This system, 
inaugurated in 1897, has proved eminently successful. Satisfac- 
tory, however, as the progress has been, we must be content with 
nothing short of the best. Sixty-thre2 years ago Sir John Rennie 
expressed the opinion that a civil engineer ‘‘ must furnish his 
hands as well as his head,” and that ‘‘ his experience as a workman 
will prove his best friend and assistant in raising him to eminence, 
and make him feel that confidence in his own resources which has 
enabled so many engineers, whose name and fame stand high in 
the annals of the profession, to raise themselves to the highest 
grade.” 

a fully endorse this view, and I trust that the time is not far 
distant when the Institution will insist upon workshop training as 
an essential qualification in the education of a civil engineer. 

It has been the practice of many of my predecessors in their 
presidential addresses to review that branch of professional practice 
to which they have devoted special attention. Following this 
precedent, I propose to make a few remarks on the public works 
of Ceylon and India, with which I have been connected for more 
than thirty years of my professional career. They afford not only 
a large field, but also a valuable training ground for the civil 
engineer. 

‘Those who have not lived in India fail asa rule to realise its magni- 
tude and importance. India is generally represented in an atlas 
on a small scale, about one-fifth or one-sixth of that to whicha 
map of England is drawn. Hence the common impression that 
Ceylon is about equal in size to the Isle of Man, whereas it is 
actually in length and breadth equal to Ireland, though not quite 
so large in superficial area. Some idea may be formed of the 
magnitude of India from the fact that it has a population of more 
than 300,000,000, and an area of 1,870,000 square miles. This is 
equal to the combined population and area of Great Britain, 
France, Germany, Austria, Hungary, Norway, Sweden, Denmark, 
Belgium, Holland, Switzerland, Italy, Spain, Portugal, Turkey, 
Greece, Roumania, Servia, and Bulgaria. India is, in fact, a vast 
aggregation of countries, inhabited by races of various customs, 
manners and religions, having no less than forty different languages 
in common use. India possesses enormous natural wealth and 
resources, agricultural, mineral or industrial, but they are to a great 
extent undeveloped. Her coal fields, so far as they have been ex- 
plored, cover an area of 35,000 square miles, and are estimated to con- 
tain 20,000,000,000 tons. Some of the seams are from 70ft. to 100ft. 
thick. In Bengal and Assam there is coal nearly equal in evaporative 
power to medium Welsh steam coal, though inferior to Aberdare. 
{n some parts of India the supply of iron ore is on a scale of extra- 
ordinary and unparalleled magnitude, whole hills and ranges of it 
being of the purest varieties. There is chrome iron, capable of 
making the finest Damascus blades, manganiferous ores, magnetite, 
splendid hematites in profusion, peat, petroleum, gold, silver, 
aluminium, lead, tin, copper, plumbago, lime, magnesia, mica, 
gypsum, salt, soda, and asbestos, There are immense forests of 
valuable timber. There are food grains of every description, soft 
wheat equal to the finest Australian, hard wheat rivalling the best 
Kabanka, oil seeds, rubber, tobacco, tea, coffee, cocoa, sugar, 
spices, dyes, cotton, jute, hemp, flax, coir, and fibres of every 
description ; in fact, products too numerous to mention. There 
are also available in India millions of potential horse-power, in the 
form of water flowing from the mountain ranges, capable of being 
converted into electrical energy at generating stations in the hills, 
and conveyed, with slight loss in efficiency, to centres even at a 
distance, where it can be utilised for industrial purposes. The 
natives of India are frugal, thrifty, and industrious ; capable of 
great physical exertion, docile, easily taught, and skilful in work 
requiring delicate manipulation. Labour is absurdly cheap, and 
the soil in many parts fertile. 

This huge and important country is administered by a handful 
of Europeans. To use the words of Lord Curzon, ‘‘ We are 
attempting to run this empire with a staff that would be inadequate 
for a second-rate European kingdom.” 

The present public works policy of India may be said to have 
bgen inaugurated by Lord Dalhousie, about fifty years ago. For 
many years it had to struggle against the adverse pressure of those 
short-sighted critics who have denounced it as plunging the 
country into debt and inevitable ruin. There can be no doubt 
that at first, and for many years, the interest on the capital 
required for the construction of the large irrigation works and 
railways put a Leavy strain on the revenues of India, and it is only 
of late years that it has emerged successfully from the ordeal. 

Although some of these works produced an immediate return, 
many of them, having been constructed for political or strategical 
purposes, or as a protection against famine, were not expected to 
be remunerative; but now that a large number of them have 
developed and come into full operation, they have, as a whole, 
yielded a revenue to the State, which amounts to about 24 millions 
sterling. 

The net earnings of the Indian railways, treated as one system, 
amounted in 1903 to about 12} millions sterling, or about 54 per 
cent. on the capital expended, but this does not represent the gain 
to the State. 

Telegraphs were introduced into India, under Lord Dalhousie’s 
réjimez, in 1852, by the construction of lines between Calcutta, 
Agra, Peshawar, Bombay, and Madras, Further extensions were 
made in 1857 to Mysore, Ootacamund, and Calicut, making about 
1500 miles in all; but 760 miles were destroyed during the Mutiny. 
There are now about 190,000 miles of telegraph lines in India. 

The incidence of taxation only amounts to 23 pence per head of 
population, although the Administration has had to contend with 
plague, famine, war, and exchange difficulties, 

These great improvements in the material and moral progress of 
India have been mainly due to the liberal and enlightened policy 
pursued in the extension of irrigation works and railways, . Before 
the commencement of railways, fifty years ago, the ngeans of 
transport and communication in India were in a deplorable condi- 
tion. With the exception of that magnificent work, the Grand 
Trunk Road, from Calcutta to Delhi, there was scarcely a road 
worthy of the name. Travel was then accomplished in native 
boats on such rivers as were navigable, or by palanquins borne on 
the shoulders of men ; baggage was carried by coolies and goods 
by pack bullocks. Few of the great rivers were bridged, and 
traffic and business were at a standstill during the monsoon rains, 
which generally last from June to September. Letters, if not lost 
in transit, required weeks for their delivery ; and the risk to life 
and property was so great that it was generally necessary to travel 
in the company of well-armed caravans or with a strong escort, 

Some idea may be formed of the difficulties of communication 
from the fact that, after an officer had landed in Calcutta, the 
usual time allowed for joining his regiment at Mirut was three 
months, although the journey may now be accomplished in less 
than two days, 





After referring at some length to the climate and 
famines, the speaker went on to deal with irrigation :— 


Sir Emerson Tennent, in his work on Ceylon, states that no 
other people in any age or country had so great practice and 
experience in the construction of works for irrigation ; and so far 
had the renown of their excellence in this branch reached that 
in the eighth century the King of Kashmir sent to Ceyloa for 
engineers to form a lake. ‘There is scarcely a district in which 
there is not a large number of old tanks, the restoration of which 
would convert waste lands into fertile cultivated fields, Ruins of 
such works have been found in all parts of Ceylon. There are 
records of the construction of a large tank by a king of Ceylon 500 
years before Christ. The Tissewewa tank has been described by 
Sir Henry Ward in 1858 as ‘‘one of the noblest monuments of 
ancient enterprise and science we have ever seen ;” ithad formerly 
irrigated the whole country between the Great Dagoba and the 
sea. The original tank is supposed to have contained about 
4000 acres, and even after the lapse of 2000 years he found 1400 
yards of the embankment in a fair state of preservation, There 
were many traces that the district had been the scene of a thriving 
cultivation ; but the dam across the Karinda River, a chief source 
of supply of the tank, had disappeared, and a large tract of country 
had relapsed from a flourishing and populous condition to one of 
solitude and sterility. The great Kalawewa tank, between 
Anarajapura and Dambool, constructed in the fifth century, had a 
circumference of 40 miles, and an embankment 12 miles in 
length, with a dressed granite spill. The Giants tank, also made 
in the fifth century, had an embankment that has been traced for 
15 miles in dense jungle. Several of the old tanks were restored 
by me during my tenure of office as Director of Public Works in 
Ceylon, but shortly after I left Ceylon Sir Hercules Robinson, the 
Governor, who had takén great interest in irrigation works, was 
succeeded by other rulers; the interest in the work waned, the 
irrigation branch was neglected, many of the schemes proposed 
were ill-considered, and even the small budgets that were voted 
for irrigation were not spent. It is only of late that, under the 
energetic administration of Sir West Ridgway, the question has 
been revived ; the Giants tank and others have been restored, and 
£330,000 have been set apart for irrigation works. Many of the 
tanks in Ceylon have lapsed into ruin since the abolition of the 
Raja-Kariya—a system of forced labour under which they were 
formerly maintained. This system was repugnant to British 
sentiment; but its abolition, though dictated by motives of 
humanity, entailed ruin on the inhabitants of some districts by 
allowing the tanks, on which their subsistence depended, to decay 
for want of proper maintenance. Such results often follow well 
meaning, but misdirected, acts of legislation, tending to force on 
an Eastern race modes of life possibly adapted to more civilised 
communities, but utterly unsuited to Oriental conditions. In con- 
trast to this the tanks on the Temple lands, over which the Crown 
exercised no right of taxation, had been maintained in such con- 
dition that these lands, which probably amount to one-third of the 
cultivated land in Ceylon, were invariably the most fertile. In 
Southern India, the Poniari tank, near Trichinopoli, had an area 
of 60 or 70 square miles, with an embankment 30 miles in length ; 
and there were in the Madras Presidency, before the British rule, 
about 50,000 large and small tanks with 30,000 miles of embank- 
ment. A large number of these are still maintained by the State. 

The amount of land irrigated in British India is about 44 million 
acres. Of these 17 million are irrigated by canals, 8 million from 
tanks, and 19 million from wells and other sources. 


After describing in general terms the history of a large 
number of irrigation works, Sir Guilford Molesworth came 
to river irrigation. 

Deltaic irrigation has been carried out under very favourable 
conditions on the East Coast of India. The deltas have been 
formed by the detritus brought down by the great rivers which have 
their source in the Western Ghats, and they abound on the East 
Coast, the principal being those of the Godaveri, the Kistna, and 
the Cauveri. These rivers vary from 350 to 700 miles in length, 
and drain an area of about 300,000 square miles. Their water is 
held up at the head of each delta by headworks, consisting of low 
weirs, with scouring sluices, and also regulating sluices which 
admit the water to canals radiating over the deltas. The construc- 
tion of the Grand Anicut, or dam, across the river Cauveri is said 
to date from the second century. It was restored by Sir Arthur 
Cotton in 1836 at a cost of £150,000, and now brings in to Govern- 
ment a revenue of £66,000. Sir Arthur Cotton also designed the 
great works of the Kistaa and Godaveri deltas, which irrigate more 
than 1,000,000 acres. The total width of the river Godaveri at 
the headworks is about 24 miles; but advantage is taken of three 
small islands, which divided the river into four channels, the weir 
resting ou the islands, ~The river rises about 28ft. in flood, and 
the weir cost £85,000. It is 130ft. wide, with a massive flooring of 
rubble and dressed stone, sloping between two lines of wall, which 
rest on wells sunk into the river bed. There are about 500 miles 
of main and branch canals in the (iodaveri delta, and about 
1700 miles of distributing channels. The largest canal is 184ft. 
wide at bed-level, with adepth of 10ft. The net revenue is about 
£157,000, or more than 12 per cent. on a capital expenditure of 
£1,273,000. 

In Northern India irrigation is chiefly carried out by inundation 
and perennial canals, 

Inundation canals are those which have no permanent head- 
works, and are only suited to those rivers in which the flood level 
is higher than the level of the surrounding country. Such canals 
are cut from the rivers for a considerable distance inland to 
water the lowlands, but they then follow the general slope of the 
country. 

Perennial canals differ from inundation canals in having per- 
manent headworks. They are generally constructed to irrigate 
those portions of land which are at too high a level to be served by 
inundation canals, and to bring into cultivation lands which must 
otherwise remain waste and barren. The most important of the 
perennial canals is the Ganges Canal. The magnitude of its works, 
the difficulties of construction, the extent of its operations, and the 
originality and the boldness of its design are unsurpassed in the 
annals of engineering. 

It has been subjected to much criticism, and cannot be regarded 
as absolutely free from defects. It was the first perennial irriga- 
tion scheme on an enormous scale, and the experience gained in its 
construction has been of incalculable value in later irrigation works, 
which have been based more or less upon it as amodel. The canal 
serves a huge tract of country, extending 360 miles from its head- 
works. A dam at the intake, 500ft. in length, extends across a 
branch of the river Ganges, where it debouches from the Himalaya 
Mountains, near Hurdwar. The dam is supplemented by fifteen 
scouring sluices, each 10ft. wide. The canal at the headworks has 
a bottom width of 140ft. and a depth of 10ft., but it diminishes 
gradually as the water is drawn off by distributing channels. At 
mile 180 the main canal is 80ft. wide, and is divided into two 
branches, each branch having regulating sluices at the point of 
bifurcation. One branch, 170 miles in length, discharges itself 
into the Ganges, near-Cawnpore ; the other, of equal length, into 
the Jumna, at Haripur. ~:: 

Many pages, which we have not space to reproduce, of 
the address are occupied by descriptions, more or less 
detailed, of irrigation works. 

Before taking leave of this portion of the address, we 
may mention that a generating station has been erected 
at the Cauveri Falls, with a head of 380ff. The turbines 
drive six generators, each of 1000 electrical horse-power, 
and the current is transmitted at a pressure of 30,000 
volts, for a distance of 91 miles, to the Kolar goldfields, 
with an efficiency of nearly 80 per cent. At the cordite 





factory, Wellington, in the Nilgiri Hills, an effective fall 
of 660ft. is employed to work a turbine and alternators 
generating about 1000 horse-power at a pressure of 5000 
volts. 

Sir Guilford Molesworth devoted large portions of his 
address to the subject of railways in India. The ques. 
tions mainly discussed are, however, administrative and 
political, and not of any special engineering interest, and 
we content ourselves with the reproduction of certain 
pertinent criticisms. 

The administration of Indian railways has passed through the 
following successive phases, At the outset, the railways were con. 
structed and worked by companies under a guarantee from the 
State. In 1870 the Government took over the construction and 
management of all new lines, purchasing existing lines from the 
guaranteed companies as their contracts expired. Before all these 
contracts had fallen in came a third change of policy, of State 
ownership of railways managed by companies. This policy involyes 
all the evils of dual control and divided responsibility, ‘The 
Government has its interests at stake, and iaust guard them ; con. 
sequently, the administration is seriously hampered by State 
centralisation. The directors in England are not in touch with 
the country, and delays, arising from the necessity of reference to 
the Government, or to England, are innumerable. The agent or 
manager in India has no freedom of action. The railway officers 
complain that they are impeded by those officials, appointed to 
guard the interests of the State, who are not responsible for the 
working, and are not brought into contact with the minuti of 
practical detail, and that thelr Board does not assist them in 
opposing the restrictions laid upon them. The State officials 
on their part, complain that the Government does not sufficiently 
support them in their efforts to enforce economy, 

y the present arrangement the companies receive a share of 
the profits of those State a which they work. During the last 
twenty-four years, the East Indian Railway has received from the 
State, in the shape of surplus protits, nearly three millions sterling, 
in addition to working expenses, interest, annuities, and cost of 
administration of every description, whether in England or India, 
The price paid by the State, on the purchase of the East India 
Railway alone, amounted to £6,500,000 in excess of the orizinal 
capital expenditure ; and most of the other guaranteed railways 
have been taken over by the State ata heavy premium. These 
appear to be a high price to pay for the doubtful advantage of 
so-called ‘‘ private enterprise.” 

The question of gauge is one that has given rise to more discus- 
sion, misapprehension, and greater waste of maney than any other 
subject connected with railways, It is a question on which every 
amateur feels fully qualified to express an authoritative opinion, 
although in reality it involves many complex considerations, : 


Sir Guilford Molesworth is entirely in favour of uniform 
gauges. There are now in India four different gauges— 
5ft. 6in., 3ft. 3zin., 2ft. 6in., and 2ft. There have been two 
others, 4ft. and 3ft. 6in., but these have been altered to 
agree with the gauge of those railways which they feed. 

The advantages to be gained by a reduction of gauge have been 
greatly exaggerated. There is not much difference between the 
general cost of working on either gauge. For light bulky truatlic 
the broader gauge has some advantages, whilst for dense compact 
articles of freight the narrow gauge is preferable. When the 
traffic is of both types, the broader gauge has the advantage of 
being capable of accommodating either. The smaller gauge 
affords greater facilities for ing round sharp curves; but as 
the curves on the majority of Indian lines are few and of large 
radius, this advantage is not of great importance. 

If the question of cheap construction be analysed, the advantage 
to be gained by a decrease in gauge will be found to be very 
small. A large number of those items which make up the cost of 
a railway are unaffected by the gauge. For example, preliminary 
expenses, survey, land, fencing, level crossings, stations, work- 
shops, staff quarters, station machinery and telegraphs, are the 
same in either case. The length of sidings and the cost of engines 
and rolling stock on the narrow gauge will be rather greater for 
the same traffic. Should, however, the line be isolated, as in a 
short branch, the break of gauge will entail a much larger 
expenditure in rolling stock and workshops than would be necessary 
if those of the main line could be used. 

In earthwork the only alteration is in the width of the forma- 
tion, the slopes being the same in both cases: The difference is 

sroportionately smaller in large earthworks, and would probably 

about 3 per cent. in the extreme case of a cutting Soft. deep 
with tat slopes. 

In culverts the faces and aprons wil) be the same for both 
gauges, the length of the barrel being only increased by the 
difference of formation width. 

In bridges, for equal wheel loads the difference is hardly 
appreciable ; in fact, it has been of late the practice in India to 
construct all large bridges of metre gauge railways so as to be 
capable of taking a standard gauge train. 

he greatest difference is in ballast and wooden sleepers. 
With steel sleepers, however, the difference of cost is small ; and 
with cast iron sleepers, such as those which have been adopted on 
the East Indian, Great Indian Peninsula and Madras railways, the 
only difference is in the increased length of the tie bar. For 
equal loads the weight of the rails is unaffected by the gauge. 

Sir Guilford Molesworth considered at some length the 
question of railway construction in India, more particularly 
the crossing of rivers, about which he supplied some 
curious information. Jacobabad, for example, lies about 
40ft. below the level of the Indus, and although 40 miles 
distant, was, a few years ago, in danger of being washed 
away. Formerly this river must have discharged into the 
Rann of Kach, about 100 miles away from its present 
mouth. At another time it flowed round by the Muncher 
Lake, and it is quite within the bounds of possibility that 
it may in the future abandon the Sukkar channel, over 
which an expensive bridge has been constructed, and 
resume its old course. One river near Peshawar lies so 
high above the adjoining country that the railway runs up 
to it with a gradient of 1 in 100 for about a mile; the river 
is then crossed by four spans of about 40ft. each, and the 
line descends at once with a similar gradient for another 
mile. 

Many of the valleys in the Himalayas are liable to huge 
slips, forming temporary lakes of enormous size, and when 
these burst they give rise to terrible floods. Many yewrs 
ago one of these caused a sudden rise of 90ft. above the 
ordinary level of the Indus, at the point where the railway 
crosses it at Attok. 

The silt bearing and erosive properties of these rivers 
are enormous. 

At the junction of the Brahmaputra with the Ganges, the 
Goalundo Station, the terminus of the Eastern Bengal Railway, 
was threatened with destruction by erosion of the river bank. A 
large stone groyne was thrown out to protect the station, This 
huge mass of stone, originally on the south bank of the Ganges, 
was, when J last saw it, on dry land more than a mile to the north 
side of the river; a silent witness of the erosive power of Indian 
rivers, and of their tendency to wander. The groyne itself had 
stood well, but the river rapidly eroded its banks in flood, some- 
times cutting away eeveaat hundred feet in the course of a few 
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jays, until it foreed a channel behind the groyne, which then 
, stoned the destruction of the station by intensifying the current 
between itself and the shore. In dealing with such rivers it is 
hoa ssible to lay down any hard-and-fast rule. The conditions 
im P*jissimilar in every individual case, and each river must be a 
aady in itself. In some cases it is possible at once to put down 
‘ermanent training works; whilst in others temporary training 
. -;s must be undertaken, and future operations based on their 
party for unexpected consequences often follow any change 
the course of a channel, even far above the sphere of opera- 
nok Sometimes a mass of brushwood and trees, brought down 
hoe And ids, may form the nucleus of a sandbank, which will com- 
let ly alter previously existing conditions. Insome rivers, where 
cold weather channels meander about in a wide bed, each channel 
requires careful study, especially in the earlier operations. 

After considering training works of various kinds, he 
took up foundations :— ; oe 

The method of forming foundations by sinking wells has been 
in general use in India from time immemorial. Originally these 
wells were formed on wooden curbs, the curb being laid on the 
hed of the river in proper position, and the well built upon it. 
The first few feet were excavated by native spades, the well 
descending as the sand or clay was removed from beneath the curb, 
When the depth became greater, a ‘‘ jham,” or tool shaped some- 
what like an adze, attached to a rope, was lowered into the well, 
and a native diver descended and pressed it into the sand. The 
jham was then hauled up, bringing with it the material excavated. 
‘This process was improved by the use of a pole instead of a diver 
the jham into the sand. This, again, was superseded by 


a al pump, which, however, was slow in its action ; and in its 
turn gave place to the ‘“‘grab” dredger of the ‘‘Fouracres” or 
“Bull” type, which, when lowered, closes on the sand or other 
material. In large bridges, when the magnitude of the work 
justifies such expenditure on plant, the work of well-sinking is 
greatly accelerated by the use of ‘“‘grab” dredgers of large 


vacity worked by steam hoists. 
\lthough rectangular blocks have been for many years used in 
irrigation works, the well foundations in the earlier years, of 
railway construction were, almost always, composed of cylindrical 
wells, either single, or in groups of two or more. But of late 
years, double octagon and hexagon blocks have been used with 
satisfactory results, It is generally necessary to protect the wells 
from scour, by locse stones heaped around them, otherwise the 
current impinging on the well is deflected downwards, scouring 
more deeply on the upstream than on the downstream side. In 
the Chenab Bridge, where the piers consisted of a group of three 
cylindrical wells, the engineer, surprised by an unexpected flood 
during construction, had not time tocarry out his orders for the 
protection of the wells; and the scour was so great that the 
unprotected wells fell, although sunk toa depth of nearly 7Oft. 
below the bed of the river. ‘The upstream well fell first. The 
quantity of stone protection around some of the piers in the 
Punjab averages about 40,000 cubic feet; and, in some cases of 
excessive scour, the amount is as much as 50,000 cubic feet. 

On well-managed railways in India the rates contrast very favour- 
ably with those charged in England, the latter being higher in the 
following proportions : 


ca} 





First-class passengers .. . oo eo es 5# percent. 
Second ,, ” oe ee 1S os ns 
Third ,, ” TH. wz 
Ordinary goods.. = 4 


pe ee ee ee eee ee So ale 
On some of the Indian lines, the cost per passenger mile is as low 
as one-sixteenth of a penny ; and the average rate per ton-mile of 
freight is less than a halfpenny. Taking twogreat Indian railways 
as examples:—The East Indian Railway, constructed on the 
ft. 6in. gauge, is worked under conditions exceptionally favour- 
able to economy. The average lead per unit is great, the terminal 
charges small, the gradients generally good ; the curves few and of 
large radius ; and, as the railway has its own collieries, its fuel is 
cheap. It carries 24} millions of passengers annually, of whom 
204 millions are of the third, or]. west, class. The lead, or average 
distance each passenger is carried, is about 58 miles; and the 
average cost per passenger mile is about one-fifteenth of a penny. 
The rate ch. ‘ged is less than a farthing. The average lead of 
goods is about 200 miles ; the cost per ton-mile is about one-eighth 
of a penny, and the average rate charged a little more than one- 
third of a penny. These rates might have been still lower if the 
capital had not been inflated by the heavy premium paid on its 
purchase by the State. The Government has statutory powers of 
reduction, but has not exercised thein. 

The Rajputana Railway—metre gauge—carries annually more 
than 124 million passengers, of whom 12 millions are of the lowest 
class. The average lead is about 48 miles, the cost per passenger 
mile about one-eleventh of a penny, and the rate charged between 
one-fifth and one-sixth of a penny. The average lead of goods is 
about 200 miles, the cost per ton-mile a little more than a farthing, 
and the rate charged a little more than a halfpenny. 

To turn from the question of internal communications to that of 
sea-borne trade, I may remark that India is singularly deficient in 
harbour accommodation. 

On the whole of its coast between Calcutta and Bombay there is 
not a single port in which large vessels can lie alongside a wharf, 
so as to load and unload without the intervention of barges or 
lighters ; and, during the monsoon, the landing of goods is a costly 
and dangerous undertaking. On the East Coast the deltaic 
formation at the mouths of the great rivers causes shoal water for 
a considerable distance from the shore; and vessels, even of a 
moderate size, have sometimes to lie several miles away from the 
port, Until the East Coast railway was made this portion of India 
was practically closed for trade during the monsoon. 

The great Madras breakwater is little better than a “‘ white 
elephant,” as it affords no protection from the waves, and the 
heavy harbour dues prevent vessels from touching at that port ; 
but there would appear to be no difficulty in forming docks inland, 
with an entrance from the present harbour. 

At Vizagapatam, on the east coast, there are great facilities for 
the formation of a harbour and docks ; which, in connection with 
the Vizagapatam-Raipur and the Kast Coast railways, would 
develop the country and open out valuable coalfields. 

Un the west coast of India there are numerous ports available 

for small vessels; but little has been done, except at Marmagoa 
and Karachi, to protect them from the effects of the south-west 
monsoon, 
_ In Ceylon the construction of the breakwater has greatly 
increased the importance of Colombo as a port of call and a coal- 
ing station; but there are no docks or facilities for the direct 
handling of goods, although the construction of an inner harbour 
with docks would not appear to be a difficult matter. Even for 
landing by barges the wharfage area at Colombo is quite insuffi- 
cient, and the congestion of traffic is often excessive. 

There is a magnificent naturally land-locked harbour at Trin- 
comali, but it is only used as a naval base and coaling station. 
The harbour is perfectly calm in ali winds, and there is deep water 

close alongside. By a small expenditure on wharves great facilities 
could be obtained for the direct handling of freight, while the 
Space available for future extension is unlimited. 

It is surprising that this magnificent harbour should be neglected, 
but it is completely disconnected from the railway system of 
Ceylon, the nearest point of which is almost 70 miles away. 
A railway to Trincomali presents no engineering difficulties, and 
would be of inestimable value also in the development of a country, 
which, once fertile and prosperous, has now lapsed into unin- 
habited jungle. It would pass through a district devoid of 
facilities for transport, though irrigated by a ‘chain of tanks, some 
of which have been lately restored. It would probably be years 
before such a railway would be productive, as the development 
must necessarily be slow; and it is difficult to induce Colonial 
Legislature to take a broad far-seeing view of the general improve- 


ment of the country, which is often sacrificed to a policy of 
immediate and direct returns, 


The President had something to say very much to the 
purpose about the Public Works Department. 


The Public Works Department in India was originally officered 
by military engineers, of whose practical ability we have brilliant 
instances in Sir Arthur Cotton, Sir Probyn Cautley, and others ; 
but, with the large extension of irrigation works and railways, it 
was found necessary to import into the department a number of 
civil engineers with special technical experience. The ‘‘ Stanley ” 
engineers, as they were termed, proved to be remarkably excellent 
officers, but considerable difficulty was experienced in inducing 
good men to come out to India on the terms offered by the 
Government. It was therefore decided to establish the Royal 
Engineering College at Coopers Hill for the supply of officers. 
There has been much discussion on the necessity for this 
college, as it has been thought that there would have been 
no difficulty in obtaining able and experienced men under the 
Stanley regulations if the terms offered to them had been 
equivalent to those enjoyed by the Coopers Hill men, and that 
such men would have the benefit of practical experience, outside 
India, in addition to their college training. On the other hand, 
Coopers Hill has turned out very able and well-educated officers, 
and has imparted to them a valuable esprit de corps. With regard 
to native officers, Lord Curzon has windy decided that the highest 
ranks of the Civil Service in India must, as a general rule, be held 
by Englishmen. They possess, partly by heredity, partly by 
bringing up, and partly by education, the knowledge and prin- 
ciples of government, the habits of mind and the vigour of 
character which are essential for the task. This principle must 
be extended to those special departments in which scientific or 
technical knowledge is required, or where there is a call for the 
exercise of particular responsibility. With every desire to increase 
the number of native officers in the public works of Ceylon, I found 
it, in practice, inexpedient to promote them to the more responsible 
posts, as it proved to be unfair to the Government and injurious to 
the individual so promoted. I have known good native officers, 
who have done very well in the less responsible positions, ruined by 
promotion. 

The manufactures and trade of India are steadily improving. 
Statistics show that between 1880 and 1902 imports and exports 
have nearly doubled. The cotton manufacturing industry has 
increased fourfold, and in 1902 there were 200 mills, giving employ- 
ment to 178,000 persons, while the smaller industry of jute 
manufacture employed 118,000 persons, 34 times as many as in 
1880, and the output of coal has increased 74 times.: 

Nevertheless, the development of the latent wealth and indus- 
trial resources of India falls very far short of the magnificent 
potentialities of the Empire. 

There is plently of capital in India. The amount of wealth now 
hoarded is estimated at £550,000,000, but neither this nor British 
capital will flow to a market in which its operations are checked, 
and struggling industries are swamped, by unlimited foreign com- 
petition. The imports of India are large, and a moderate duty 
on them, which would not be felt by the masses, would not only 
materially aid the development of India’s industries, but would 
raise a revenue that would afford a much-needed relief from the 
dead weight of taxation on the land. Such a policy, at the out- 
set, and during the stage of development, might involve slightly 
increased cost, but there can be little doubt that eventually it 
would be prcductive of considerable economy and _ general 
prosperity. Lcerd Curzon has pointed out that, whatever may be 
the merits of free trade as a system suited to these or those 
national circumstances, it probably carries with it a defect of its 
qualities in inducing too great apathy towards the exertion of 
governmental action in trade matters. Non-intervention and 
laissez-faire may easily degenerate from a conservative prin- 
ciple into an indolent attitude of mind, and then it is politically 
vicious, 

I cannot agree with those who argue that there is no market for 
the produce of Indian industry. As regards internal consumption, 
statistics of our imports show that there is a large and increasing 
demand, and the very development of industries would increase 
that demand. Sugar, for instanze, is one article which India is in 
a position to supply as cheaply as any country in the world ; yet 
in 1902 sugar, probably bounty fed, to the value of £4,000,000 
sterling has been imported into India. 

Twenty years ago the wheat crop of India was nearly 36,000,000 
quarters, or about 14,000, in excess of the total imports of 
wheat into Great Britain for the year 1902; and in the Punjab 
alone there is cultivable waste land sufficient to produce 12,000,000 
quarters, besides large tracts in Burma and other parts of India, 
only requiring irrigation or population to bring them under the 
plough. If India had, by preferential treatment with regard to 
foreign wheat, the inducement of a steady and certain market to 
grow wheat, there can be no doubt that her cheap labour and low 
railway rates could enable her to supply England with all the 
wheat she requires at rates as low, if not lower, than those at 
which the United States now supplies it. 

India was originally the parent of the cotton industry—the very 
name calico is derived from Calicut, the place from which the 
famous longcloths originally came. She can grow cotton in such 
abundance that in 1901-02 she exported it in its raw state to the 
value of £9,600,000 ; yet during that period manufactured cotton 
goods were imported into India amounting in value to more than 
£20,000,000. India formerly produced excellent cotton, but it has 
degenerated, and is short in staple. The Inspector-General of 
Agriculture declares that our knowledge of indigenous cotton is in- 
complete, and its degeneration is not due to inferior cultivation or 
to exhausted soil. The black cotton soil is very fertile, and he 
attributes the deterioration to the continuous use of unselected 
seed. Others say that the short staple is due to a great extent to 
careless and improper cropping. Be this as it may, there can be 
little doubt that if the cotten-growing industry in India had been 
fostered, the quality would have improved and the quantity 
increased, and Lancashire would not now have been dependent on 
the speculations of the American cotton rings for its supply. 

Again, with regard to the demand for iron and steel, the London 
and North-Western Railway, with its few hundred miles of line, is 
able to manufacture its own steel rails, chairs, and other per- 
manent-way materials, as well as its bridges, locomotives, and 
rolling stock. Surely India, with its 27, miles of railways, 
ought to afford a demand sufficient to justify the manufacture of 
some of these in the country. 

It is now the accepted policy of the State to render India practi- 
cally independent of external supplies, as regards her army, by 
establishing Government factories in various parts of the country 
for the manufacture of arms, ammunition, clothing, equipment, 
and munitions of war. There is no reason why this policy should 
not be extended to her State railways and other public works, and 
to the needs of the country in general. A broad-minded policy 
on these lines would open up the great but undeveloped wealth of 
India. 


In conclusion, Sir Guilford said :— 


I have only been able to lay before you a hurried and imperfect 
sketch of some of the results of the Public Works policy in India 
during the last fifty years. What will the next half-century bring 
forth’ India is yet in a backward condition, and her public works 
incommensurate with the magnitude and importance of the 
Empire. Although much has been done, far more yet remains to 
be done—in opening up the country, in the prevention of famines, 
in the regulation of the water supply, in the installation of works 
and factories, in the transmission of power generated by the hill 
falls to those centres where it cau be rofitably utilised, and in the 
genera] development of the resources of the Empire. The 
prosperity of India must in the next half-century, as in the past, 








depend upon public works, initiated and carried out, in the future, 
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mainly by members of this Institution of Civil Engineers, whose 
mission it is, in the words of our charter, to direct the great 
sources of power in Nature to the use and convenience of man. 








FIRE PRECAUTIONS ON ELECTRIC 
RAILWAYS. 


TuE Railway Department of the Board of Trade has been 
in communication with the London County Couricil on the 
subject of the precautions to be taken in regard to the pre- 
vention of fire in underground tube electric railways, with a 
view to the formulation of conditions to be complied with by 
the promoters of these lines on their being submitted for the 
inspection of the department. As a result of correspondence, 
a series of requirements has been agreed upon, and it has 
also been mutually arranged that the Board may, on the 
inspection taking place, call upon the railway companies 
concerned to produce an expression of opinion from the chief 
officer of the London County Council Fire Brigade as to the 
sufficiency of the provision made in compliance with these 
requirements, The minimum requirements, which have 
been communicated by the Board to the promoters of tube 
railways by means of a circular letter, and which are pro- 
posed, provided the stations are of reasonable dimensions, 
are given below :— 

(1) A hydrant of the Fire Brigade pattern is to be fitted at 
each end of each platform, and such hydrant is to be pro- 
vided with sufficient hose and #in. nozzle to reach the whole 
length of the platform and of the longest train in use on that 
particular line. (2) At least six buckets of water and six of 
sand are to be available on each of the several platforms. 
(3) An extincteur is to be supplied to each carriage and to 
each lift. It is also recommended that provision should be 
made for (4) some experienced person to be responsible to the 
owners of the railways to periodically inspect and report tv 
the companies on the fire appliances and test the extincteurs, 
and the owners are to be responsible for the good order of all 
such appliances and for seeing that the railway staff is 
stationed and drilled; and that (5) all waste and dirt are to 
be removed at least daily. The next requirement (6) submits 
that it must be clearly understood that, unless overcrowding 
in the lifts and carriages is prevented and the gangways of 
the latter kept clear, the extincteurs in the lifts and carriages 
will probably prove to be useless in case of fire. The final 
requirement (7) states that it should be borne in mind that, 
in the event of fire obtaining any hold in a tube railway, the 
London County Council Fire Brigade could be practically of 
no avail, and therefore the railway authorities must rely upon 
their own resources. 

The foregoing minimum requirements are to be accepted 
as sufficient if the appliances are maintained efficiently and 
used promptly by the railway staff. They only relate to rail- 
ways built in accordance with the requirements issued by the 
Board of Trade last May, to the tube itself, the trains, the 
platforms and the lifts which descend to that level, but the 
booking-offices and other parts of the railway above the line 
level are not included, on the-ground that they need special 
arrangements. An attempt has been made by the Fire 
Brigade Committee of the London County Council to induce 
the Board of Trade to make it a condition that the motors 
should be contained in separate compartments made of non- 
combustible material, but the advisers of the Board are of 
opinion that this requirement is hardly practicable. The 
form in which the chief officer of the Fire Brigade will 
express his opinion as to thé sufficiency of the fire appliances 
has been settled by the Fire Brigade Committee, and has been 
approved by the Board of Trade. 








TEN MONTHS’ CLYDE SHIPBUILDING. 


Wirs the October launches on record it is now possible to 
compute approximately the whole year’s output of new 
tonnage on the Clyde and other Scottish rivers, and it is quite 
apparent that the aggregate for the twelve months will fall 
considerably below the corresponding figures for a number of 
years past. During October Scottish shipbuilders launched 
27 vessels of 43,490 tons, which compares with 21 vessels, 
totalling 46,800 tons, during the month of October last year. 
In the latter case, however, two large armoured cruisers con- 
tributed fully 21,000 tons to the aggregate. The most notable 
single production of the past October was the Anchor liner 
Caledonia, of 9500 tons, launched from the yard of D.and W. 
Henderson, of Meadowside, Partick. Adding the VOeto- 
ber output to that of the previous nine months we have a 
total of 265 vessels of 355,770 tons. This compares with 242 
vessels of 377,000 tons for the corresponding period of last 
year; 446,270 tons for 1902; 443,560 tons for 1901; and 
398,180 tons for 1900. The output for the ten months of the 
present year is, in fact, the lowest since 1897. The new 
contracts, however, reported during October, conjoined to 
the work already in hand, give a total considerably larger 
than the corresponding figure pertaining to this time last year. 
Altogether about 44,000 tons of new shipping were booked by 
Scottish builders during October, the contracts being fairly 
well distributed, although in the upper reaches of the Clyde 
several of the yards are still open to fresh contracts. The 
battleship of the ‘‘ Lord Nelson ’’ class—in itself 16,000 tons 
displacement—which the Admiralty have placed with 
William Beardmore and Co., is the principal factor in 
swelling the tonnage ordered during October. Next in 
importance is an order for four steamers, each of 3700 tons, 
which the Clyde Shipbuilding and Engineering Company, of 
Port Glasgow, has received from Copenhagen owners. Other 
Port Glasgow firms have been commissioned to build goodly- 
sized vessels, and adding contracts just booked to vessels 
already on the stocks, there are about forty in hand and to 
begin with. Russell and Company, who have shared in the 
recent orders, contrive to keep their building berths—thirteen 
in number—constantly occupied. One of the recent Port 
Glasgow orders is that received by Ferguson Brothers from 
the Government for a self-propelling, bucket-ladder hopper 
dredger, to be employed by the Commissioners of Public 
Works for the maintenance and improvement of the harbours 
of Ireland. A contract to which more than ordinary interest 
attaches, and which, after much conflicting rumour, if not 
vacillating decision, has at last been settled. It is that 
for ten of the small passenger steamers forming part of the 
fleet of thirty vessels which the London County Council are 
ordering for Thames traffic, reported to have been given 
to Napier and Millar, of Yoker. The'machinery for these ten 
vessels, as well as for other ten, placed with Thornycroft 
and Co. on the Thames, will be supplied by Scott’s Ship- 
building and Engineering Company, Greenock. 
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HIGH-SPEED 104-INCH LATHE. 


FoLLowinG up the success that has attended their 84ip 
centre high-speed lathe, Messrs. J. Parkinson and Son, of 
Shipley, Yorks., have designed and are now building 103in. 
centre high-speed lathes on similar lines, but with wider 
ranges of speed and feed, and one of these on a 12ft. straight 
bed is illustrated below. 

It will be noticed that the American practice, now being 
adepted by some British makers, of driving the sliding and 
surfacing feeds from a shaft at the front of the bed, has not 
been followed. This, however, must not be regarded as 
insular prejudice, because Messrs. Parkinson did actually 
adopt and use for many years the front feed shaft on lathes 
that were also for screw-cutting, but have now, for reasons 
which they know to be very good, discarded this drive for their 
heavier lathes and reverted to the older plan of driving the 
feeds by ‘‘ back shaft,’’ but with a difference. The first 
advantage claimed for this construction is that a portion of 
the gearing is carried at the rear of the saddle, and thus a 
better distributicn of the weight on the bed of the lathe is 
secured, and at the same time the overhang of the saddle and 


made in both cases on a shaft 5in. diameter, and in each 
case the cutting speed and reduction of diameter were the 
greatest the belt would drive. 

A preliminary test only has yet been made on the 10}in. 
lathe while it was standing on the erecting floor and not on 
a proper foundation, and with only a temporary countershaft 
drive, but 5 lb. of mild steel cut per minute from a shaft 
8in. diameter at }in. feed was the result. The tests made 
prove conclusively to Messrs. Parkinson that if the object is 
to remove metal, the most economical way of using the 
driving power is by moderate reductions of diameter and 
coarse feeds, and to do this successfully calls for strong feed 
mechanism. This need has been realised and provided for 
in the lathe under notice. 

The fast headstock is fitted with a spindle running in 
adjustable parallel phosphor bronze bearings. It has a four 
step cones of large diameter, also single and double gear, 
which with a two-speed countershaft give twenty-four spindle 
speeds, ranging from 402 to 7°7 revolutions per minute in 
approximately correct geometrical progression, so that it is 
always possible to get within 10per cent. of the correct speed. 
The completeness of the range of speeds provided is shown by 














PARKINSON’S 10!-INCH HIGH-SPEED LATHE 


saddle apron at the front of the bed is reduced; but the 
greatest advantage is that there is more room for larger 
diameter and coarser pitch feed gears in the apron and for 
a large diameter leading screw, necessary factors where 
smooth and even saddle movements under heavy cuts at high 
speeds are required, and where coarse pitch worms are to be 
cut. The construction adopted is somewhat more costly 
than the usual method, but this is justified by the advantages 
secured, and along with these advantages, which are common 
to the European practice in lathe construction, has been 
embodied the handiness and convenience of the American 
type saddle. All the saddle movements are controlled by 
handles and knobs placed just where the workman can best 
use them, and both sliding and surfacing feeds can be 
instantly reversed on the apron without stopping the cut. 

_ It will be understood that Messrs. Parkinson do not con- 
sider that merely fitting a large and powerful driving head- 


stock constitutes a high-speed lathe; this is needful, but | 
ample strength in the feed gears is equally so. This conten- | 
tion is borne out by tests made on their Sin. high-speed | 


lathe, the forerunner of that now described, when it was found 
that four times the weight of metal that was removed with 
the lathe running at j,in. feed could be cut at Hin. feed, or 
14 oz. and 341b. per minute respectively ; the tests being 


| spindle of large diameter. 


the fact that surface speeds varying from 10ft. per minute on 
a diameter of lin. to 5in. and from 400ft. to 500ft. per minute 
with diameters from 5in. to 20in. may be obtained. 

The single and double gears are moved into their respec- 
tive positions by turning a hand wheel in front of the head- 
stock, and the back gear wheels are thrown in and out of 
gear by a quick threaded worm and worm wheel within easy 
reach of the operator. The cone lock consists of a tool-steel 
plunger fitted to the front gear wheel, and engaging in a 
series of holes drilled in the flange of the cone, and may be 
instantly pushed in or withdrawn by finger and thumb, 
being held automatically in either position until the next 
change is required. The loose headstock is constructed to 
give great strength and rigidity, and is clamped to the bed by 
two bolts. It is adjustable for taper turning, and has a 
The gantry is square edged, and 
has a square edge projection on the front shear to act as a 
saddle guide. 

The saddle has a long bearing on the bed, and adjustment 
for wear is by a taper slip ; the cross feed screw is fitted with a 
micrometer adjustment in graduations indicating j,in. in 
the diameter of the work turned. The swivel slide rest has 
a graduated base. There are four rates of positive quick- 
change feeds, viz., 4, 8, 16, and 32 cuts per inch. 


All gears | 


are cut from the solid, the rack and pinions being stcel. 
Travelling and stationary stays, pump and circulating pipes, 
to give a copious supply of cutting lubricant, are fitted. 








EXTENSION OF THE GREAT WESTERN 
MOTOR COACH SERVICES. 


DvurinG the past summer the system of rail motor coaches 
on the Great Western Railway, to which we called attention 
in THE ENGINEER of May 6th, has been very greatly developed. 
The company is still extending their use; in fact, almost 
every month sees them put on fresh portions or branches of 
that immense undertaking. 

In the London district considerable changes have been 
made. The original service of fourteen trips each way on 
week-days between Westbourne Park and Southall, and of 
nine each way on Sundays between Paddington and Southall, 
over the Park Royal line, has been reduced to nine and six 
respectively. There are, however, not fewer, but more trips 
on the new line on week-days than at first, for on July Ist a 
separate service commenced between Park Royal and Acton, 
reaching the latter by the main line froni West Ealing. Ten 
trips each way were made on week-days, eight on Sundays, 
the latter not beginning till the afternoon. In each case the 
first journey to Park Royal was made direct from Southall, 
the same way as the Westbourne Park service, whilst the 
last trip from Acton was straight home along the main line. 
The cars are all shedded at Southall. From October Ist the 
whole of the Sunday portion of this service has been discon- 
tinued, and the following alterations made as to week-days :- 
The car first runs to Willescen Junction and back, each way 
by the main line, and then goes there again over the samc 
route. Leaving Willesden for the second time, it runs to 
Park Royal by West Ealing, which, in fact, is the only way 
it could go. Two trips are made during the forenoon from 
there to Acton and back, followed by four to Willesden 
Junction, out and home. The first of these is from Park 
Royal at 12.56 p.m., the last at 5.28. Returning from 
Willesden at 6.25, it makes an excursion to Greenford 
and back, one to Park Royal, from there to Actor, 
going home direct by the main line, and finishing :t 
3.3, after being away 13 hours and 10 minutes, during 
which its longest rest was 45 minutes. With regard tu 
Greenford, this station was opened on October Ist, and tle 
whole of the motor coach trips have been extended to it. 
Only the down platform is in use. A third junction, cf 
course, now has to be used, the signal-box being called 
‘* Greenford Station East.’’ Four minutes extra are allowed 
between Perivale and Castle Bar Park for going to Greenford, 
making 8 or 9 minutes now. The direction of the coach 
changes at Greenford, which is a regular permanent station 
and not a mere ‘‘ halte ’’ or rough platform. 

From the beginning of August a service of motor coaches 
has been run.over this line, on Sundays only, between 
Kensington—Addison-road—and West Ealing. The idea was 

| to compete with the electric tramcars, especially as the latter 
| have lately got to Uxbridge and hurt the Great Western not 
| a little there. Of course, the tapping of the immense traffic 
| brought.to Shepherd’s Bush by the Central London Railway 
| was considered, Uxbridge-road Station closely adjoining it. 
| Though little, if any, notice was given, the experiment proved 
a great success at once, aided, of course, by the fine weather. 
| A couple of coaches, run singly, proved quite inadequate 
during most of the day, so four were employed, made up as 
| two trains, with the engine compartments outwards and a 
| six-wheeled third-class saloon between for smokers. Both 
motors put on steam at starting, but the rear one generally 
| shut-off after a while. During August and September so 
| many as twenty trips each way were made vid Park Royal, 
| leaving Addison-road about every half-hour from 10,35 a.m. till 
9.38 p.m. In addition to this running, the coaches worked 
up from Southall in the morning by the main line, returning 
| the same way at 10.15 p.m. and 10.55 p.m., calling at all 
stations both ways. Running so late being unnecessary with 
the shortening days, the last five runs were discontinued on 
October 2nd. There are now thirteen up trips vid Park Royal 
and fifteen down, the motors coming up by the main line as 
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pefore, in the morning, but going home by Park Royal, revers- 


ing at 


ing of which varies very greatly with the hour of the day. 


is much the most popular, It is near Horsendon Hill, which 
not only presents fine views over an extensive range of 
peautiful country, but possesses a commodious inn and tea 


cardens. Further than Greenford the new Wycombe line is 


not yet open. ; 

~ The success of these Sunday trips has turned largely upon 
the question of fare. A counter attraction to the tramcars 
must possess their cheapness, so from both Addison-road and 
Uxbridge-road only 6d, return is charged to any station as 
far as West Ealing, inclusive: The tickets, however, are 
available at any ‘“‘halte”’ or station on the way, either going 
or returning, thus imitating one of the most popular points 
of the Central London practice, namely, allowing the passen- 
ver to arrange his plan en route. 
‘Acton, and West Ealing, the motors finishing a trip only wait 
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two or three minutes before starting back, so as to block the 
line aslittle as possible. On three occasions, however, at West 
Kaling they remain from 8 to 16 minutes, to fit in with main 
line trains, but this on Sunday, when there is not so much 
traffic. 

The run from Addison-road to West Ealing, or vice versd, 
vid Greenford, takes 32 minutes, calling at seven places. The 
guard ascertains where you are going, so that if there is no 
one to set down, or waiting to be taken up at a ‘‘ halte,’’ it is 
run through at about a walking pace. The motors never 
call at St. Quintin Park (Wormwood Scrubbs), though we 
should have thought it was more likely to yield traffic than 
such solitary places as Park Royal and Castle Bar Park. 

On the Brentford branch the only alteration made in the 
motor coach service since its inauguration on May Ist has 
been the increasing of the Sunday service to half-hourly, 
instead of hourly, during the afternoon and evening. This 
began with July, a ‘‘halte’’ being opened at the same time 
at Trumper’s Crossing, convenient for the growing popula- 
tion of South Hanwell. At first the fare to it was the same 
as the through fare Southall and Brentford, viz., twopence, 
but a month later it was lowered to the popular penny. 

The other principal centres of motor coach activity at 
present are Plymouth and Wrexham, In the former district 





Of all the stations and ‘‘haltes ’’ on the new line Perivale | 
direct without going there. 


——-—- 2) 4/ sa aa a at 


West Ealing. Single coaches are run now, the load- | 


Both at Westbourne Park, | 








a number of the local trains between Plympton, Plymouth 
(Millbay terminus), and Saltash were replaced by motors on 
June Ist. At the same time, many extra journeys were put 
on, mostly into Millbay and out again, but a few are made 
With 5 minutes stop at Millbay 
the journey takes 32 to 35 minutes, there being eight other 
stops. ‘‘ Haltes’’ have been built at Lipson Vale and Laira 
in the direction of Plympton, and at Wingfield Villas, Ford, 
and St. Budeaux towards Saltash. Some trips do not cover 
the whole distance, whilst one is made, on the other hand, 


to St. Germans, the next Station below Saltash. A portion | 


of the Plymouth and Yealmpton train service is now per- 
formed by motor coaches, serving the Plympton line as far 
as Lipson Vale. On Sundays a motor makes one trip to 





‘‘halte’’ at Willersey. The same coach also makes three 
double trips down the West Midland main line to Evesham, 
and two to Stratford-on-Avon and back, along a different 
branch from Honeybourne. 

Some of these vehicles, all of which have been built at 
Swindon, have a small compartment for luggage, parcels, cr 
light goods, between the boiler-room and the passenger saloon 
or body of the coach. There is no doubt they are extremely 
comfortable and pleasant to ride in, the extended view alone 


| being a great advantage. 


Tavistock and back, and there is a good local service between | 
Plympton, Millbay, and Saltash, but no motors run to | 


Yealmpton on Sundays. 
service is competed with successfully. As was stated in THE 
ENGINEER on July 1st, motor coaches began on that day to 


At several points the tramcear | 








HIGH-SPEED 12}-INCH LATHE. 


Tue lathe illustrated below and on page 442 shows the latest 
design adopted by Miley’s Machine Tool Company, Limited, 
of Keighley. The machine has been got out especially for 
high-speed cutting, and has a total gear ratio of 11:64 tol, 
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run upon the Ruabon and Dolgelley branch, 45 miles in length. 
They were stationed at Wrexham, and between them worked, 
besides a trip up the main line to Gobowen, one to Dolgelley, 
two to Bala, and two to Llangollen, and home to Wrexham. 


This has been altered now to one trip to Gobowen, one to | 


Llanuwehllyn, 13 miles short of Dolgelley, four to Corwen and 
two to Llangollen. The short branches from Wrexham to 


Rhos, and to Coed Poeth, have since October 1st been | 
| by Tin. long. 


exclusively worked by motors. 


The Lambourn Valley Railway, extending 124 miles from | 





| tained :—6°7 ; 





























with cone step 5in. wide, and 11, 15}, 194, 233, and 28in. 
diameter. Using a two-speed countershaft running at 200 
and 260 revolutions, the following spindle speeds are ob- 
8-8; 11; 14°2; 17-2; 22-4; 26°8; 34-8; 
43°8; 102; 128°4; 166°8; 200; 260; 311°5; 


57; 78°5; 


| 405 ; 509, and 660. 


Newbury, having been lately taken over by the Great | 


Western, is now worked in this manner. It is a light single 
line, some of the stations being even more primitive than the 
‘‘haltes’’ in the London and Plymouth districts. During 


the summer a motor coach stationed at Helston, Cornwall, | 


performed part of the service on that branch, and also made 
several trips on the main line between Hayle and Redruth, 
94 miles. This, however, has been withdrawn and sent to 
work the Totnes and Ashburton branch, where it does all the 
passenger traffic both on week-days and Sundays. 


The newly-opened branch from Honeybourne to Broadway, | 


the first portion of a new line to Cheltenham, is worked by a 


motor coach. Nine trips are made each way, taking fifteen | 


minutes; there is a permanent station at Bretforton and a 


The spindle bearings are of gun-metal. The front neck is 
Gin. diameter by 10in. long and the back neck 4in. diameter 
The thrust is taken on a tail pin. 

The loose headstock has a spindle 4in. diameter. It is 
held down by three bolts, of which the two in front are taken 
to the top of the barrel. 

The saddle has, of course, full self-acting and reversing 
motions. The feed gear is positive, the box being placed at 
the back of the headstock and coupled to the feed shaft by 
a chain, as shown in the end view. The feeds are 3, 5, and 
gz per revolution. A section of the bed is given, and speaks 
for itself. It is 2lin. across the vees by 14in. deep in the 
centre, and is provided with slip for carrying the suds tray. 








Tue French Government have given orders at Cher- 
bourg Arsenal for the immediate commencement of the construc- 
tion of six new submersible boats. 
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RAILWAY MATTERS. 


{ue Kurunegala-Anuradhapura section on the Northern 
R silway in Ceylon is expected to be open for traffic early this 


month. 
Tye new coaching stock for the Ceylon Government 
Railway are being fitted with roof ventilators—six to each 


vehicle. 
Tur board of directors of the Southern Mahratta Rail- 
way Company have placed orders for twenty locomotive engines 


and tenders. 

Tur first section of the Agra-Delhi Chord from Delhi 
Sadr to Kosi will be ready for traffic about the middle of the 
present month. 

Revurer’s correspondent at Shanghai telegraphs that 
the Canton merchants have raised a sufficient sum of money to 
purchase the American interest in the Canton-Hankow Railway. 


ue board of directors of the Madras Railway Com- 
pany have elected the Right Hon. Lord Sandhurst, G.C.S.L., 
(.C.LE., as a director in place of the late General Mullins, R.E. 

Tur railways of the Wrexham, Mold, and Connah’s 
Quay Company and of the North Wales and Liverpool Committee 
will be transferred to the Great Central Railway Company on 
January Ist next. 

Last Friday midnight the Great Central Railway Com- 
pany ran a special train through from Manchester to Plymouth—a 
distance of over 300 miles. This is the first time that one engine 
has made the round journey from Manchester to Plymouth and 
b ack, 

Tur system of electric tramways in Bath, as originally 
co itemplated, was completed on August Ist last. Up to the 12th 
ult. 5,349,000 passengers had been carried, which was 70-4 times 
the population of the city. It is expected that the traffic all the 
year round would average £730 per week. 


AccorpING to the last report of the Commissioners of 
Railways for Western Australia, there were, at the end of June 
last, some 316 locomotives, 204 passenger vehicles, and 5581 goods 
and mineral vehicles in regular operation on the Western Australia 
Government Railways, a network of some 1516 miles of track. 


Tur transfer of the tramways to the Leith Corporation 
bas been completed, and plans relating to the reconstruction for 
electric traction have been forwarded for approval to the Local 
Governmeut Board, and also to the Corporation of Edinburgh, the 
latter being the road authority in respect of a portion of the system. 


With the construction of a railway line joining 
Kherson to Nicolaieff, the former port will be put in connection 
with inland sources of supply. It was believed that this line 
would be begun and finished next year, but experience of the 
ordinary routine of railway construction in this country induces a 
certain hesitation in accepting so sanguine a forecast, 


Tur Mansion House Association on Railway and Canal 
Traffic has arranged to convene a meeting of traders early in 
December, for the purpose of considering the proposals of its 
executive committee for placing canals and inland navigations 
under the control of one authority, and the advisability of seeking 
legislation to that end in the next session of Parliament. 


On Monday last the Birmingham City Council 
authorised the Tramway Committee to proceed with a Parliamentary 
Bill to extend and electrify the city tramways, thé existing portions 
of which have already been acquired. The cost of the scheme will 
be over a million sterling. One important suburb, Harborne, is 
left out of the scheme, in consequence of opposition by the 
inhabitants to the proposal. 


Tue present rail standard of the nine chief English 
railways is as follows:—London and North-Western, steel rails, 
90 lb. per yard, 60ft. long; Great Western, 97} lb.; Midland, 
steel, 100 Ib., 36ft.; North-Eastern, steel, 90 Ib., 30ft.; Great 
Central, steel, 96 lb., 36ft, and also steel 86 lb., 30ft.; Great 
Northern, 961b.; Great Eastern, 851b.; Lancashire and Yorkshire, 
86 lb.; London and South-Western, 901b. 


As the result of a recent report handed in by Prince 
Hilkoff, the Russian Minister of Ways of Communications, it has 
been decided to lay downa second track on the Siberian Railway 
as far as Lake Baikal at a cost of 100,000,000 roubles, and also to 
lay down a second line of rails on the Baikal Ring- Railway and the 
Manchurian Railway at a cost of another 100,000,000 roubles. 
Prince Hilkoff estimates that these new tracks can be laid down 
within two years’ time. 


Tue construction of a railway in Togoland from Lome 
to Palime, near Misahihe, has been definitely decided upon and 
the route surveyed. The line will be 76 miles in length, and of 
metre gauge, the capital for its construction being provided by a 
loan made by the German Empire to the Protectorate of £392,000, 
bearing 34 per cent. interest, and redeemable, according to a fixed 
plan, in thirty years. This arrangement has already obtained the 
consent of the Reichstag. It is hoped that this railway will 
greatly increase the production and exportation of cotton and palm 
oil products, 

At the close of the year ending 30th June last South 
Australian railways had open 1229 miles of 3ft. Gin. and 507} of 
5ft. 3in. gauge, being the same as in the previous June, ‘The 
capital cost on miles open and completed was £13,517,727, or equal 
to £7785 per mile, and the net revenue was equal to3-59 per cent., 
against 3-37 in 1903, on the capital cost on the average of miles 
open, In other words, the earnings, after paying working 
expenses and interest on capital, gave £14,362 to be carried to the 
credit of profit and loss. The gross revenue was £1,160,639, 
against £1,076,612, and the expenses £675,395, against £624,511, 
and the rate of working 58-19, against 58-01 per cent. 


Tue draft Bill of the Birmingham Corporation, to 
authorise the construction and working of new tramways, has been 
issued. The preamble of the Bill contains an estimate of the cost 
of the proposed works amounting to £1,018,350, made up as 
follows :—For and in connection with the construction of the tram- 
ways by this Act, authorised £295,530; for the construction of 
existing tramways and electrical equipment of corporation tram- 
ways, including the purchase of land, and the construction of 
generating and transforming electrical works, and tramway depéts 
and works, £554,820; for and in connection with the purchase of 
land for and the execution of street widenings and other street 
works, £168,000. 


A pxant is in use on the Pittsburg and Lake Erie Rail- 
road for removing the foul water from locomotive boilers, The 
heat is saved, and used in heating the water for refilling, and the 
boiler is refilled with water having a temperature of about 300 deg. 
Fah.; the whole operation requiring from twenty to thirty-five 
minutes, depending on the size of the boiler. If the condition of 
the boiler at the commencement of the operation showed steam 
pressure of 1001b. to 125 1b. per square inch, and if the fire were 
banked, which is desirable, the steam pressure during the process 
wili not have fallen below about 75lb. per square inch, says the 

tailroad Gazette. This water change is made without allowing any 
steam to escape into the atmosphere, and also without discharging 
any water on to the floor of the round-house orinto the pits. While 
this work is being done the temperature changes in the boiler are 
very slight, being not more than 30 deg.; from 350 deg. Fah. to 
320 deg. Fah, 





NOTES AND MEMORANDA. 


Tue beginnings of metallurgy are of unknown antiquity. 
tecent discoveries in Mesopotamia show that people who inhabited 
the Euphrates valley 6000 years ago knew how to work metals. 


OrpERs have been issued by the Admiralty that mar- 
garine is to be used on launching ships when new vessels are to be 
launched, in place of the Russian tallow which has hitherto been 
used for the purpose, It is considered that margarine has superior 
qualities to tallow. 


France's exports to the United Kingdom amounted in 
value to £47,680,000, being a falling off of £3,500,000 compared 
with 1902; still they were in excess of those to Belgium—the next 
on the list—by £25,000,000. The imports from this country 
amounted to £22,276,000, and from the U.S.A. £21,564,000. 


CxoseE estimates put the production of pig iron in the 
United States for the nine months ending with September at 
11,903,500 tons. This is about 88 per cent, of the output for the 
corresponding period of last year. Should no unforeseen changes 
take place, the output of the American blast furnaces for 1904 
will be approximately 16,000,000 tons, or about 2,000,000 tons less 
than in 1903, 


PropaBLy the greatest weights carried on the backs of 
men for any distance are the loads of ore brought up from the mines 
of the Andes by the miners of Chile. In a copper mine ina ravine 
leading from the main range of the Cordilleras, all the ore is carried 
a vertical distance of 450ft., and the average weight per man is 
250 lb, This load, says the Hngineering and Mining Journal, is 
carried up ladders made of notched trunks of trees, set almost 
upright, one touching the other. 


Tue total average daily supply of water by the Metro- 
politan Water Board in September amounted to 227,612,000 gallons. 
The number of houses, &c., supplied was 994,229, and the total 
estimated population was 6,583,094. The supply per head per day 
was 34-5 gallons (mean), The water in store in impounding 
reservoirs at the end of the month amounted to 3188 millions of 
gallons, and, in addition, there were 3300 millions of gallons in 
store in the Staines reservoirs. The quantity of coal consumed 
was 13,420 tons, Lambeth alone using 3113 tons. There were 2036 
additional supplies laid on, while 9780 yards of new mains were put 
down. 


At a meeting of the Paris Academy of Sciences, held on 
October 17th, a paper, on a new system of micrometers, was read 
by M. G. Millochau. The wire micrometer, which is attended 
with certain inconveniences, is replaced by an instrument based on 
the principle of the heliometer. Two identical plates of glass with 
parallel faces are placed in a plane perpendicular to the optical 
axis of the telescope employed, between the objective and the eye- 
piece. The plates turn round a common axis, and give rise to a 
double image of the star, the distance between the two images 
being practically independent of small displacements of the 
telescope. 


At the St. Louis World’s Fair is a coal-testing plant 
erected and maintained by the United States Government for 
determining the composition and testing the fuel vaiae of American 
coals. The a includes machinery for the manufacture of 
briquettes, The Government made an appropriation of £12,000 to 
cover the cost of erecting and maintaining this plant. The object 
of the tests is to put on record a mass of carefully compiled data 
that shall have all the weight that comes from Government super- 
vision, and shall serve to establish certain standards for comparison 
of chemical composition and fuel value. Itis now suggested in the 
Engineering and Mining Journal that its value would be enhanced 
by tests of coal) dust. 


From final returns just issued by the French Customs 
Department it appears that the gross movement of the trade of 
France with her colonies and foreign countries in 1903, imports 
and exports combined, is estimated to have reached a total of 
£166,280,000, being an increase of £14,440,000 on the previous 
year and £24,120,000 compared with the average of the quin- 
quennial period prior to 1903. The gross imports represented a 
value of fos, ,000, thus showing an increase of £15,240,000 on 
the preceding year and £13,400,000 compared with the five years’ 
average. The exports, on the other hand, amounted to 
£233,120,000, being a falling off of £760,000 compared with 1902, 
but an increase of £10,760,000 compared with the quinquennial 
average. 

SuccEssFUL experiments have recently been conducted 
with a view to the production of magnetic alloys from non-magnetic 
metals. It has been found that with the same manganese that 
obtained a practically non-magnetic iron alloy a magnetic copper 
alloy may be produced, says the Western Electrician. The non- 
magnetic metals, copper, aluminium, and manganese, combined in 
certain proportions, produce an alloy having considerable magnetic 
properties, but no combination of copper and aluminium produces 
a magnetic alloy ; hence the presence of magnetic properties must 
be ascribed to the manganese. The manganese was submitted to 
the temperature of liquid air, but no change was found to occur, 
the metal remaining non-magnetic. This was also found to be the 
case with the copper and aluminium, 


Ir appears from statistics of the ‘“ Association of 
Central Stations” in Germany that in cities with a population of 
over 200,000, in which storage batteries are used, the losses 
occurring in the batteries amount on the average to 33-5 per cent. 
If the cost of production of the kilowatt-hourat the dynamo terminals 
be 10pf., it is increased by the losses in the storage batteries to 
13-35pf.; and on account of interest and depreciation on the 
invested capital by 14-7pf. additional, a total of 28-Q5pf. Of 
course, the increase of price applies only to that part of the output 
which has passed through the storage batteries. In the cities 
above referred to this amounts on the average to 12 per cent. of 
the total energy produced, so that the storage batteries cause an 
actual increase of 21-6 per cent. in the price of the total production 
of current. 


A PAPER was read some time ago before the Dresdner 
Bezirksverein by Herr Meng, in which is given an interesting 
account of the electrical welding of a cylinder of 1000 horse-power 
engine. The cylinder is 1250 mm. diameter, and is the low- 
pressure cylinder of a compound engine. A crack 700 mm. 
long was noticed, and it was decided to treat it by Slavianoff’s 
method of welding and casting, and apparently the treatment was 
successful. But a second crack developed, about 530 mm. long 
and parallel to the first. On the preliminary heating up to close 
this crack the original crack opened ; so it was decided to heat 
them through over the entire thickness of the material—40 mm.— 
and the parts were welded in 44 hours in twelve sections, The 
result is quite satisfactory, and the total cost was under £50, 
while a new cylinder would have cost about £400, 


In the Del Proposto system for the propulsion of ships 
power is generated by internal combustion engines driving a 
generator, and an electric motor is arranged in the same line of 
shafting, and also the screw propeller. Normally, for ordinary 
speeds, to avoid the losses of the electro-mechanical transmission, 
the screw is driven direct by the Diesel engines, the whole system 
being interconnected by means of electro-magnetic clutches. 
When a slow speed or reversing is required these clutches are 
disconnected, and the screw worked by the electric motor sup- 
plied with current from the generator. It is claimed that for a 
ship supplied with engines of 1000 indicated horse-power (1) the 
weight and cost of the machinery would be 20 per cent. less ; 
(2) the weight of fuel 14 to 15 per cent. less, or the radius of 
action increased 25 to 27 per cent. for equal weight. 





MISCELLANEA, 


Ir is fortunate for Manchester, in view of the scarcity 
of water there, that the second pipe line from Thirlmere is just 
ready for use, It has already been tested, and will shortly be 
able to furnish 10,000,000 gallons per day. ; 


WE are informed that the Farnley Iron Company, of 
Leeds, has been awarded a gold medal for its exhibit of ‘ Best 
Yorkshire ” iron, which was displayed in Group 118 in the Mines 
and Metallurgy Building at the St. Louis Exhibition. 


Tue Woking, Aldershot, and Basingstoke Canal was 
offered by auction last week, but failed to elicit a bid. The canal 
was constructed in the reign of George IIJ., and cost between 
£150,000 and £200,000. It is thirty-seven miles long and has 
twenty-nine locks, 


WE understand that Messrs. Harland and Wolff have 
secured the contract for the construction of the machinery and 
boilers for one of the new first-class cruisers which are to be built 
in the dockyards. The engines are designed to develop nearly 
30,000 horse-power. 


A TELEGRAM from St. Louis states that the Baldwin 
airship on Monday made an ascent of 2000ft. at St. Louis. The 
dirigibility of the machine was successfully demonstrated, as after 
manceuvring for half an bour it returned to the spot whence it 
started in the teeth of an eight-mile wind. 


Tue Carlisle Corporation have failed to come to terms 
with Lord Carlisle with regard to his claims in respect of land and 
damage in connection with the Geltsdale water scheme, The 
committee who have the matter in hand have decided to proceed 
to arbitration. Lord Carlisle offered to accept £15,000. 


THE new refuse destructor and electricity works of the 
Stoke-on-Trent Corporation, which have been erected at a cost of 
£30,640, were opened this week. The site of the works is in the 
centre of the town, fronting upon Bagnall-street and Booth-street, 
and there is sufficient space to allow of the erection of a fire 
station and a sanitary depét and other conveniences. 


Tue Mansion House Association on Railway and Canal 
Traffic has arranged to convene a meeting of traders early in 
December for the purpose of considering the proposals of its 
Executive Committee for placing cavals and inland navigations 
under the control of one authority, and the advisability of seeking 
legislation to that end in the next session of Parliament. 


THERE has recently been published by the proprietors 
of the Cycle and Motor Trader a publication called ‘‘ Abstracts cf 
British Patents,” covering abstracts the first half-year of 1904, 
and including all patents granted dealing with cycles, motor 
vehicles, and accessories and appliances. ‘The volume deals with 
782 abstracts, illustrated by 280 line drawings, and the fully 
classified index, containing no less than 98 classifications, contains 
over 1860 references. 


Ar the meeting of the Metropolitan Water Board held 
last week the question of the supply of water to motor vehicles 
came up for discussion, and it was recommended that as a tenta- 
tive measure licences to sell water for the use of motor vehicles 
should be issued to any persons who might be already supplied by 
meter or who might be willing to be so supplied, a charge of 10s. 
per annum being made for any licence issued, such licences to be 
revocable at the pleasure of the Board. - 


In the Chancery Division last week, Mr. Justice Farwell 
concluded the hearing of an action by the firm of H. Baxter, 
Limited, of Leeds, against Mr. H. R. Marsden, of Soho Foundry, 
Leeds, seeking to restrain the defendant from infringing the 
plaintiff's patent for improvements in stone-breaking and ore-crush- 
ing machines, by manufacturing machines for the same purpose, 
similar or only clourably differing from the plaintiff's patented 
machine, which is worked by a top drive. The action was dis- 
missed, with costs. 


At a meeting of the Preston Town Council, held last 
Thursday, it was decided to take the necessary steps to promote 
and introduce in the ensuing session of Parliament a Bill for the 
borrowing of £200,000 for training walls, dredging plant, and 
equipment for the purposes of the Ribble undertaking. Mr. 
Forshaw, chairman of the Ribble Committee, said that the great 
increase in trade at the dock justified this action being taken. In 
1902 the imports showed an increase over the preceding year of 
6826 tons, in 1903 an increase of 54,379 tons, and in 1904 an 
increase of 67,520 tons. 

Tue district magistrate at Linchingchou has projected 
a scheme for utilising the empty granaries within the walled city, 
which for many years have been utterly useless; they are to be 
turned into cotton factories, and machinery from Japan has 
already arrived for converting the raw cotton into cloth, says the 
North China Herald (Shanghai). This region is noted for the 
cotton grown over a wide extent of territory, and as unskilled 
labour is to be had there almost as cheaply as in any part of the 
empire, the hope is that when such labour becomes skilled it may 
not be too expensive to compete with that in foreign lands. 


Mr. Justice Bray, Lord of the Manor of Shere, attended 
a Local Government Board inquiry conducted recently by Colonel 
Durnford, into the application of the Guildford Rural Distric‘ 
Council for sanction to borrow a further loan of £2890 for works of 
sewerage and sewage disposal at Shere. The drainage of Shere 
was carried out some years ago, but the sewersin parts were found to 
be leaky, and the district council desired a further loan, chiefly to 
re-lay some 1200 yards of defective sewer. Witnesses were cross- 
examined with a view to showing that there was faulty workmanship, 
and contended that the district council were to blame for the present 
state of affairs, and that the expense of remedying defects should 
be borne by the whole district. Mr. Cullerne, who represented the 
dtstrict council, submitted that the Local Government Board had 
no power to make such order. 


In the last report of the Metropolitan Water and 
Sewerage Board of Boston it is stated that on 90 linear feet in a 
48in. pipe in Cambridge, U.S.A., 5225 pittings were observed, 
varying in depth from ;;in. to 3in. In parts of two lines of 36in. 
cast-iron pipe under the Charles River 11 pittings from 2in. to 6in. 
in diameter and Zin. to #in. in depth were found. The pipcs in 
the river are being destroyed very rapidly. At other rive: 
crossings damage was noted. For instance, in the city of Chelsea, 
a 24in. cast-iron pipe line in 280 square feet of pipe surface showed 
250 pittings from ;in. to in. deep. In Lynn, on 175 square feet 
of the surface of a 12in. pipe, were found 387 pittings from in. to 
yzin. in depth. An insulating joint with a connection made of 
a rubber gasket 0-5in. in thickness placed between two flanges, has 
been found helpful in preventing the flow of electricity. 


THE excellent harvest of 1903 reacted, as was natural, 
on the sale of agricultural machinery, and a very large business 
was done in South Russia in this branch of industry. Many port- 
able engines and steam threshing machines were sold, and this 
was markedly the case in the southern part of the Kherson 
Government. Steam threshing sets were, for the most part, sold 
in two sizes of 10 and 8 horse-power, at prices of about 530 and 
470 guineas respectively. Some 200 sets of British make—includ- 
ing a few of 12 and 6 horse-power—were sold during the year in 
the governments of Bessarabia, Podolia, Kherson, and Taurida, 
and probably about the same number in Kharkov and the lon 
Cossack territory. German manufacturers, by copying British 
models, have become serious competitors in this line, and, accord- 
ing to the British Consul at Odessa, probably disposed of as many 
sets last year in South Russia as British manufacturers, 
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FOREIGN AGENTS FOR SALE OF THE ENGINEEB. 


—F. A. Brocknans, 7, Kumpygasse, Vienna, 
ELLY AND WALSH, LimiTED, Shanghai and Hong Kong. 
BoyVEAU AND CHEVILLET, Rue de la Banque, Paris. 
Y.—ASHER AND Co., 13, Unter den Linden, Berlin. 
F, A. BrockHaus, Leipzic ; A. TWEITMEYER, Leipzic. 
_A. J. COMBRIDGE AND Co., Railway Bookstalls, Bombay. 
LoESCHER AND Co., 307, Corso, Rome ; Bocca Frergs, Turin. 
KELLY AND Wats, Limitep, Yokohana, 
yz. P. Manuva AND Co., 14, Nihonbashi Tori Sanchome, Tokyo. 
RUSSIA.—C. RickER, 14, Nevsky Prospect, St. Petersburg. 
g, AFRICA.—WM. Dawson & Sons, Lruiren, 7, Sea-st. (Box 489), Capetown, 
‘i Gorpon AND Gotcu, Long-street, Capetown. 
R. A. THOMPSON AND Co , 83, Loop-street, Capetown. 
J. C. Jura anp Co., Capetown, Port Elizabeth, Johannesburg, 
East London, Grahamstown, King Williamstown, Stellenbosch. 
Hanpvev Hovuss, Limitep, Kimberley. 
Apams AND Co., Durban and Maritzburg. 
AUSTRALTA.—GoRDON anp GorcH, Melbourne, Sydney, and Brisbane. 
R. A. THOMPSON AND Co., 180, Pitt-street, Sydney; Melbourne, 
Adelaide and Brisbane. 
TURNER AND HENDERSON, Hunt-street, Sydney. 
NEW ZEALAND.—Upton anv Co., Auckland ; Craia, J. W., Napier. 
CANADA.—MONTREAL News Co., 386 and 888, St. James-street, Montreal. 
Toronto News Co., 42, Yonge-street, Toronto. 
UNITED STATES OF AMERICA.—InTERNATIONAL News Co., 88 and 
85, Duane-street, New York ; Susscription News Co., Chicago. 
STRAITS SETTLEMENTS.—KeEt.y anp Watsu, Limirep, Singapore. 
CEYLON.—WiJavaRTNA AND Co., Colombo. 





AUSTRIA. 
CHINA.—K 
FRANCE. 
GERMAN 


INDIA. 
ITALY. 
JAPAN.— 














SUBSCRIPTIONS. 


{ax Evoivsen can be had, by order, from any t in town or 
country, at the various railway stations; or it can, if preferred, be 
supplied direct from the office on the following terms (paid in 
advance) :— 

lf-yearly (including double number) .. ~ £0 14s, 6d. 
so a caine ro double numbers). . £1 9%. Od. 

Quorn Reapine Cases, to hold six issues, 2s. 6d. each, post free 2s. 10d. 


If credit occur, an extra charge of two shillings and sixpence per annum 
will be made. 
Foreign Subscriptions will, until further notice, be received at the rates 
given below. Foreign Subscribers paying in advance at these rates 
will receive Tue ENGINEER weekly and post free, Subscriptions sent 
by Post-office Order must be made payable to Toa EncingeR, and 
accompanied by letter of advice to the Publisher. 


Tun Parger Copies. Trick Parsr Coprms. 


-yearly .. .. £0 188. Od. | Half-yearly .. .. £1 Os. 8d. 
= wo « &1 16s. Od. ius os ae Os. 
difference to cover extra postage.) 
ADVERTISEMENTS. 


“7 The charge for advertisements of four lines and under is three 
shillings, for every two lines afterwards one shilling and sixpence ; odd 
lines are charged one shilling. The line averages seven words. When 
an advertisement measuresan inch or more, the charge is 10s. per inch. 


TO CORRESPONDENTS. 





4% =6In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 

42 All letters intended for insertion in Tok ENGINEER, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications. 

42 Wecannot undertake to return drawings or manuscripts ; we must, 
therefore, request correspondents to keep copies. 


REPLIES. 


K. T. R. (Cheltenham). —You might try ‘‘ Modern Machine Shop Tools,” 
by Van Dervoort, published by Crosby Lockwood and Son. Price 21s. 
B.—(1) In all new boilers the Board of Trade rul-s insist that the safety 
valves shall be bolted directly on to the boiler. (2) Lloyd's special 
survey takes place every six years. 
P. Mriier (London).—(1) You can obtain the book you inquire about 
from Messrs. Reeds, of Sunderland. We believe the price is 5s. (2) 
For all particulars regarding engine-room artificers in the Navy you 
should apply to the Admiralty, spring-gardens. 
J. T. (Stafford).—When a jet of water under pressure is delivered below 
the surface in a large tank or pond, it raises the level of the water 
above the place of delivery in a kind of wave or heap, which augments 
the head against the jet and reduces the quantity delivered. 
H. B. (Hastings).—So far as we know Grover's rule is fairly safe, but 
there is really very little settled as to the proper dimensions of any of 
the parts of motor cars. No two makers use crank shafts of the same 
diameter, and, under the circumstances, we can only refer you to 
drawitgs, many of which have been published at various times in our 
pages, for information as to actual practice. 
G. (Hoylake).—The clearance varies with the character of the piston ; 
why, it is not quite easy to say. Thus, an ergine with a 20in cylinder 
will have in practice a clearance of gin. at the crank and sin. at the cover 
end. A piston 100in in diameter would have a clearance of lin. at the 
crank and jin at the cover end, cold. The clearance at the top end 
will be a little more when the metal is hot 
C. H. H. (Rochester).—(1) Worked out on Gandy’s horse-power calculator, 
the belt to do the work you detail should be 10in. in width for a ten- 
ply belt. You will, in any case, be wise to use the greater width 
because your drive is on the top. (2) You do not say on which system 
the power is to be transmitted, whether by electricity, belt, cotton or 
wire rope, steam gearing, or hydraulics. If you will let us know 
which, we wil] do our best to help you. 


INQUIRIES. 
MOVING HOUSES BODILY. 
Srr,—I should be much obliged if any of your readers could inform me 
whether there are any firms in this country which undertake the moving 
of houses bodily from one site to another. H. H.P. 
November 2nd. 


MEETINGS NEXT WEEK. 


Tue INstTrTuTION OF ELECTRICAL ENcInEERS.—Thursday, November 10th, 
at 8 p.m., at the Offices of the Institution. Inaugural Address by the 
President, Mr. Alexander Siemens. 














All single advertisements from the country must be panied by 
a Post-office Order in payment. Alternate advertisements will be 
inserted with all practical regularity, but regularity cannot be guaran- 
teed in any such case. All except weekly advertisements are taken 
subject to this condition. 


Advertisements cannot be inserted unless delivered before 
Six o'clock on Thursday evening; and, in consequence of 
the necessity for going to press early with a portion of the 
edition, ALTERATIONS to standing advertisements should 
arrive not later than Ten o'clock on Tuesday morning in 
each week. 


letters relating to Advertisements and the Publishing Devartment of the 


Paper are to be addressed to the Publisher, Mr. Sydney White; all other 
letters to be addressed to the Editor of Tus ENGINEER. 


Telegraphic Address, ‘‘ ENGINEER NEWSPAPER, LONDON.”’ 
Telephone—No. 13352 Central. 








PUBLISHER’S NOTICES. 


*," With this week's number is issued a Sixteen-page Machine Tool 

Supplement, dealing with High-speed Lathes. j sad copy as issued 
by the Publisher includes a copy of the Supplement, and subscribers 
are requested to notify the fact should they not receive it, 





*,* If any subscriber abroad should receive THE ENGINEER in an 
imperfect or mutilated condition, he will oblige by giving prompt 
information of the fact to the Publisher, with the name of the 
Agent through whom the pa is obtained. Such inconvenience, 
if suffered, can be venellad ty obtaining the paper direct from 
this office. 
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STEAM TRACTION ON COMMON ROADS. 


For more than half a century traction engines 
were used to a limited extent on the highways and 
byeways of Great Britain, and during all that time 
very few improvements were made or developments 
took place. As far back as 1862 Aveling of 
Rochester, and Smith of Coven, had fixed the 
type of traction engine. It sprang from the self- 
propelling portable engine, and it has endured to 
this day. Burrell of Thetford, Fowler, and 
McLaren of Leeds, Clayton and Shuttleworth and 
Robey of Lincoln, all followed the lead set for them 
by the pioneers in this branch of engineering. 
Such sporadic efforts as those of Boydell and Thom- 
son do not count. Essentially the dominant struc- 
tural features were that of a portable engine which 
by chains or gearing made the hind wheels revolve. 
The cylinder was always on top of the locomotive 
type boiler. The attempts to depart from these 
characteristics have been few and far between. 
Smith, of Coven, a village near Wolverhampton, 
built a self-propelled ploughing engine about 1860, 
which had cylinders in the smoke-box like a railway 
locomotive. Years afterwards, Marshalls, of Gains- 
borough, exhibited at Smithfield a beautiful traction 
engine modelled on very similar lines. It has been 
found, however, that this type is too expensive, and 
little more has been heard of it. The normal design 
answered its purpose very well. The speed was 
slow, and the use of steam haulage on highways wus 
limited almost entirely to country roads or manufac- 
turing districts. Improvements or developments, 


ipurposes prohibited by repressive legislation. It 
was useless to make engines which could not be 
used without breaking the law; and so this branch 
of mechanical engineering remained almost station- 
ary, the construction of traction engines being 
confined to a very few firms, who for the most part 
did not find it very remunerative. 

Then came the Light Locomotives Act, and the 
curtain has gone up on a new scene. . Invention 
has been at work. Firms that never dreamed of 
touching the traction engine trade have begun to 
manufacture motor vans. Thousands of pounds of 
capital have been invested in works for making 
these vans, and steam traction has undergone an 
enormous development, with no trace of evidence 
that it is nearly complete. The motor van under 
various guises is now a familiar—indeed, a too 
familiar—object in our streets, and we are not sur- 
prised that it has called forth much animadversion. 
Indeed, steam on common roads is to large 
numbers of people quite as objectionable as the 
petrol motor car, and this is saying not a little. 
There is a tendency to claim for the motor van an 
immunity from censure and repression, which is 
unwise, if not worse. The proper course to pursue 
is to ascertain the cause of complaint, and then, if 
possible, remove it. Now it is quite clear that the 
average motor van gets on without giving 
off smoke or steam, and it leaves no objec- 
tionable smell behind it. It is offensive in 
two ways. In the first place, it is  intoler- 
ably noisy; in the second, it sets up earth tremors 
and causes vibrations, which are distinctly 
unpleasant at all times, and may now and then 
imperil the safety of dwelling houses. The duty of 
the mechanical engineer is to eliminate both 
defects. As for the last, it seems likely that 
vibration can be largely reduced in amount by 
fitting the vehicles with adequate springs. A good 
spring wheel has yet to be found; but a very 
moderate use of india-rubber in the hubs of the 
wheels will be found to reduce vibration consider- 
ably. But vibration is quite a secondary evil as 
compared with noise, and to the avoidance of noise 
all builders of steam motor vans should direct their 
best mental work. That improvement is possible is 
demonstrated every day. It would be invidious to 
give names. There are firms whose motor vans, if 
not noiseless, at least run in a comparative silence 
in strong contrast to others whose progress through 
the streets is like that of a wagon loaded with 
iron bars. The noise is of two kinds. We have, 
first, that produced by the grinding of gravel on the 
surface of the road under the tread of the wheels. 
This is comparatively endurable. It would be 
wholly eliminated by the use of rubber tires, which 
are unfortunately much too costly for work of the 
kind performed by the motor van. But wheels the 
treads of which are made of wooden blocks have 
been used with great success in ordinary traction 
engines for many years; and there does not seem to 
be any valid objection to their use in motor wagons 
and vans. The blocks are put into pockets, with 
the end of the grain bearing on the road. Mr. I. W. 
Boulton, of Ashton-under-Lyne, was, we believe, 
the first to make a commercial success of these 
blocks in contractors’ traction engines; and they 
have been used with satisfaction by Burrell and 
Co., of Thetford, and others. 

By far the worst noise, however, is that made by 
the machinery and its accessories. If only sheet 
iron enough is used in the shape of guards for the 
engine and about the footplate, with the aid of 
shovels, prickers, and a bucket or two, an astound- 
ing uproar can be secured with very little trouble. 
But without adventitious aids the engine and gear- 
ing are the principal offenders. We have heard it 
argued that if a steam engine has to proceed along 
a high road it must be very noisy, and that, as there 
is no law against noise, no law is broken. But the 
reply is very simple, direct, and quite unanswerable. 
Some of the best motor vans in use are fairly silent ; 
indeed, on a wood pavement they are scarcely 
heard, while others on the same road are an intoler- 
able nuisance. If only one motor van in Great 
Britain ran silently, the fact would prove that noise 
is really not an essential characteristic of haulage 
by steam on common roads. 

If the reader will put his watch on the bottom of 
an inverted drawer of thin dry wood, he will get a 
lesson in acoustics which can be applied at once to 
motor vans. It must be that metal will strike 
against metal, and that various hammerings and 
poundings will occur, but the resulting amount of 
noise depends entirely on the presence or absence 
of some sonorous medium to be. thrown into 
vibration, and intensify the sound just as the 
bottom of a drawer will magnify the ticking of 
a watch. India- rubber or even hard wood 
might be used with advantage much more freely 
than it is. For example, the interposition of a 
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a side frame will do much to reduce noise and 
vibration. Our purpose in writing, however, is not 
to suggest improvements on existing methods of 
construction, but to call attention to the possibility 
of making these improvements and the urgent 
necessity for them. Makers of motor vans are 
watching with some anxiety for the outcome of 
new legislation; but they may rest assured that if 
the new system of. traction becomes too objection- 
able the public will take very effective steps to abate 
a nuisance. A petition has been presented by 156 in- 
fluential inhabitants of the parish of Marylebone to 
the Council asking that steps may be taken to reduce 
the noise in the streets, special reference being 
made to traction engines, motor vans, and motor 
cars. The Street Noise Abatement Committee of 
the Betterment of London Association is pursuing 
its campaign on behalf of the abatement of un- 
necessary and objectjonabie street noises through- 
out the metropolis. A petition has been prepared 
for presentation to the Home Secretary, and it is 
hoped to secure a hundred thousand signatures. 
The petition states that during the last few years 
these noises have greatly increased, until they have 
now reached a stage at which it becomes impera- 
tively necessary that stringent regulations should 
be adopted and enforced, and the opinion is ex- 
pressed that the police of the metropolis and of the 
city of London should be authorised to suppress the 
nuisance. The engineer who wishes to make his 
machines popular will make them silent. It is to 
this end that designers should now work. The 
modern steam lorry or motor van is reasonably 
efficient. It does not break down, and, to judge by 
the numbers now in regular use, it must be cheaper 
than horse-power. Let builders be content, then, 
with the measure of success they have so 
far achieved, and cast about for expedients 
which will reduce noise. Nothing much can 
be done in this direction, however, without 
an exhaustive study of the whole subject. 
Unfortunately, the cause of noise is too often 
obscure. Abundant examples of this are familiar 
even in ordinary household life. Something will, 
of course, depend on the condition in which the 
mechanism is kept ; but it is easy to see that what 
is bad to begin with will become worse to a far 
greater extent than that which began well. The 
absolute well-known certainty that much of the 
noise now made is unnecessary will only strengthen 
the hands of those who would prohibit steam 
haulage altogether in residential portions of large 
towns. There is ample room for improvement ; but 
no improvement will be effected until builders of 
steam motor vans have had it forced into them 
that noise can be diminished, and that to work 
successfully in this direction will be found 
to pay. Silence is now of more importance in 
steam motor vans for town work than economy of 
fuel, or, indeed, any other quality that we could 
name. Lacking silence, unpopularity will set in, and 
legislative restrictions will again become the rule. 
Then we shall hear denunciations of a narrow- 
minded public opposed to all progress. Progress 
has nothing to do with the matter. Steam motor 
vans are used instead of horses because they do 
their work for less money; but the peaceable 
inhabitants of large districts are not concerned 
with this, and they have a right to insist that noise 
and vibration shall not disturb their lives. For- 
tunately the two conditions are not incompatible ; 
but it rests with the builders and users of steam 
vans and lorries to reconcile them, and see that they 
give no just cause of offence. 


AMERICAN PUMPING ENGINES. 


WE have had occasion more than once to publish 
duty reports of pumping engines which showed a 
very small steam consumption. The conditions 
under which the steam is used in a high duty 
pumping engine are peculiar, and the fact that a 
consumption of steam of under 11 lb. per indicated 
horse-power per hour has been reached is very 
suggestive if dealt with in the proper spirit. It has 
come to be regarded by some people as an irre- 
fragable truth that a high piston speed is essential 
to economy; while others, more moderate, admit 
that piston speed is an important factor in deter- 
mining the consumption of steam. But the high 
duty pumping engine seems to set these theories at 
defiance. The piston speed is always very low— 
not over 200ft. per minute—and yet, as we have 
said, the economy is very great. Again, high 
pressures and triple expansion give very little better 
results than moderate pressures and compound 
engines; and so we at last arrive at the conclusion 
that the conditions making for economy must be 
sought for elsewhere than in high speeds and the 
multiplication of cylinders. 

With a very few exceptions the greatest duty 
attained by pumping engines has been reached in 





the United States, or, at all events, by United 
States engine builders. A paper was read at St. 
Louis last month during the International Engi- 
neering Congress by Mr. Irving H. Reynolds on 
‘Pumping Machinery,’ which supplies a great 
deal of information concerning the work actually 
done in the United States by waterworks pumping 
engines. Nothing like a very good duty is to be 
expected from mine pumps, because the conditions 
vary and are constantly adverse. High economy 
can only be secured by excellent machinery 
kept in perfect order, and worked steadily 
under the most favourable conditions on a 
constant load. In mining work the quantity of 
water to be dealt with varies continually; the 
boilers are not properly clothed. In short, none of 
the refinements essential to success are present. 
But the pumping engines of a big municipality are 
regarded as machines to be proud of, joys and 
delights to be sumptuously housed and most care- 
fully attended. Steam, in a word, is given fair play 
and even coaxed to do its best. Out of experience 
acquired under such conditions certain designs 
have crystallised themselves, and it is interesting to 
note precisely what things it is that most make for 
economy in practice, although it is not easy to 
explain why they augment efficiency on any theory 
of thermodynamics. We find from a table given by 
Mr. Reynolds that a vertical triple - expansion 
engine, constructed as far back as 1893 bythe Edward 
P. Allis Company for Milwaukee town supply, has 
worked at the rate of 11°68 lb. of steam per 
indicated horse-power; no superheat; the power 
was 574 horses; the boiler pressure 121 lb. But 
a Leavitt compound engine, built in 1894 for 
Louisville, with a boiler pressure of 137 lb., 
requires only 12-15 lb. per indicated horse-power 
per hour. This may be compared with a quad- 
ruple-expansion engine ard a boiler pressure of 
200 lb., which requires 12:26 lb. The performance 
of these three engines goes far to show how small 
is the influence exerted by the boiler pressure and 
the number of cylinders. The compound engine, if 
worse than the triple, is better than the quadruple- 
expansion engine. In truth, it seems, as we have 
said, that other conditions of working are far more 
important than those just named. Among these influ- 
ences are particularly the valve gear. After much 
experimenting we find that in the United States 
Corliss valve gear is in practically universal use on 
all high-duty pumping engines of recent construc- 
tion, the exceptions being principally the engines 
designed by Mr. Leavitt, which are fitted with cam- 
operated gridiron valves. On the larger vertical 
engines it is now customary to use poppet exhaust 
valves in the low-pressure cylinder, and on the very 
largest machines poppet valves are used for both 
the steam and exhaust of the low-pressure cylinder, 
as well as the exhaust of the intermediate cylinder. 
These valves are of the “single seat” poppet type, 
set directly in the cylinder heads, the exhaust valves 
opening directly into the cylinder, all the valves, 
when seated, being flush with the cylinder heads. 
The Corliss valves are in vertical engines also 
usually placed in the cylinder heads, this arrange- 
ment reducing the clearance in the case of Corliss 
valves to 1 or 1} per cent., and in low-pressure 
cylinders, where poppet valves are used, the clear- 
ance is brought down as low as 4 of 1 per cent. 
The use of poppet valves not only reduces the 
clearance, but ensures absolute tightness. For the 
high-pressure cylinder the rotating Corliss valve 
appears to be always used. All the cylinders are 
in general jacketed. When the valves are placed 
in the cylinder heads only the barrels are jacketed. 
How far this jacketing is really useful seems to us 
to be an open question. Experiments carefully 
made go to show that just as good duty can often 
be got without as with steam in the jackets. It is 
impossible, however, on the data available, to arrive 
at a definite valuable conclusion on this point. 

Mr. Reynolds makes statements concerning the 
use of live steam for feed-water heating which are 
very interesting, We have referred above to a 
quadruple-expansion engine. This engine was built 
by the Nordberg Manufacturing Company, and 
indicates about 700 horse-power. We have said 
that it uses 12°26 1b. of steam per indicated horse- 
power per hour. But, curiously enough, its duty 
expressed in foot-pounds per 1,000,000 B.T.U. is 
the highest recorded, namely, 162,132,500 foot- 
pounds. Itrequires only 186 B.T.U. per indicated 
horse-power per hour, the thermal efficiency 
being about 22°8 per cent. We are told that these 
remarkable results were obtained principally by the 
use of feed-water heaters placed in the exhaust pipe, 
third, second and first receivers, taking the feed- 
water from the condenser and passing it through 
the heaters, in the order named, on its way to the 
boilers. This arrangement caused considerable con- 
densation in the receivers (about 15 per cent. of 
the total steam used by the engine), and the gain in 





economy was due to the utilisation of the latent 
heat in this 15 per cent. condensed. 

Many years ago Mr, James Weir took steam 
from the intermediate receivers of compound marine 
engines and used it to raise the temperature of the 
feed-water. He secured an economy of about 8 per 
cent. in the boilers, and he lost about 4 per cent. in 
the engines, being a net gain of 4 per cent. We 
have never before heard of feed-water being taken 
through intermediate receivers. The usual practice 
is, of course, to raise the temperature in them and 
not to lower it. The heating of feed-water in the 
way stated presents a very pretty little problem for 
consideration. We take it for granted that all the 
water of condensation was carefully withdrawn from 
the receivers, and that being done, the temperature 
of the steam in them would probably remain un. 
altered. The steam is as efficient per pound as before, 
but the weight of steam would be reduced 1 per 
cent. Economy resulted for the same reasons— 
whatever these may be—that render feed-watey 
heating by live steam a means of economy in the 
Weir, Kirkaldy, or Halpin systems. It is worth 
while to add that no more engines have been con- 
structed in this way, because, while exceedingly 
interesting from a theoretical standpoint, the 
system apparently involved so much complication 
as to bar its general introduction. 

The use of superheated steam for pumping engines 
has not, so far, met with much favour in America, 
It has been tried experimentally with Worthington 
high-duty engines at Chicago, when with a boiler 
pressure of 147 lb. and 87 deg. Fah. superheai, the 
steam per indicated horse-power per hour was onl 
10 lb., the pumping duty being 149,000,000 per 
100 lb. of coal. 

Taken as a whole, it is certain that the United 
States pumping engines are the most economical of 
fuel in the world. We are not certain that their 
pumps are equally excellent. That further 
economies may be effected in the use of steam is 
possible, but there is good ground, we think, for 
saying that 10 lb. of steam per indicated horse- 
power per hour must be very near the lowest limit 
consistent with commercial practice. 


SHIPBUILDING IN GERMANY. 


Tue shipbuilding industry in Germany has been 
developed to such a large extent in recent years 
that it is highly probable it will be amply sufficient 
to meet all the requirements of the country in the 
course of a year or two, even if it has not already 
reached that position at the present time. Indeed, 
in some quarters it would be contended that the 
Teutonic builders are now able to cope with any 
possible demand that may arise on the part of 
native shipping companies ; and apparent confirma- 
tion of this opinion is afforded by a comparison of 
the constructional work completed in the Father- 
land for other countries, and the building of ships 
by foreign yards for the account of German ship- 
owners. For instance, if sailing vessels are left 
out of consideration as being of less importance 
than steamships, it will be found in round figures 
that the tonnage of steamers purchased by Germany 
in 1903 amounted to 27,000 tons, represented by 
seven vessels, as compared with a tonnage of 
approximately the same volume in the preceding 
year, when the number of ships bought was four. 
On the other hand, the steam tonnage built in the 
Fatherland for foreign account totalled 15,000 tons, 
as contrasted with 20,000 tons in 1902. It will be 
seen that on deducting the volume of sales from 
purchases, the German shipbuilders show a 
deficiency in production in relation to the demand 
to the extent of 12,000 tons for 1903, as compared 
with merely 7000 tons in the previous year. The 
Jatter adverse balance demonstrates how closely the 
industry has approached the actual position of self- 
sufficiency, and as the tonnage in question represents 
only a single large steamer, it may be said that for 
all practical purposes the German shipbuilding 
trade is already capable of meeting the needs of 
the nation in the matter of new shipping. It is 
important to note that in striking contrast to pre- 
ceding years, not a single foreign warship was con- 
structed in Germany during 1903. 

The development of the German shipbuilding 
industry is entirely due to the large naval pro- 
gramme and the enterprise shown by the shipping 
companies in their endeavour to obtain a greater 
share of the passenger and freight business in 
different parts of the world. It is possible, not- 
withstanding the extensive scheme of warship con- 
struction which was decided upon in 1900, that a 
further project may be brought forward at an early 
date, as a result of suggestions which have been 
made in certain quarters for some time past, 
although the 1900 programme will not be 
completed until 1916 if it is proceeded with as 
was originally arranged. It remains, however, to 
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hether any fresh Government programme 
be fr elaborated a the near future, although any 
- nsion would probably concern the State yards 
gg ae extent than those under private owner- 
ee “Tt is therefore to be assumed that the 
eral shipbuilding companies and firms will mainly 
have to depend for their prosperity in the next two 
or three years upon the orders which they may 
receive from the native shipping companies, unless 
they seek to extend the export trade, upon which 
they have already embarked in the delivery of both 
sailing vessels and steamers. If, however, reliance 
be placed solely upon the German shipping com- 
anies for orders, the fact must be remembered that 
these ocean traders have already acquired large 
fleets which, if they have not outstripped the actual 
requirements of the present day, are, at all events, 
fully capable of dealing with the passenger and 
freight business of the immediate future ; while with 
a continuation of the existing depression in freights 
the new tonnage under construction for the principal 
German companies will not tend to improve the 
situation of the international market. This is, of 
course, quite apart from the question of the steamers 
which have been sold or are believed to have been 
disposed of to Russia ; but any transfers under the 
present circumstances of ocean travel and freights 
do not necessarily imply replacements by the con- 
struction of new vessels in view of the super- 
abundance of tonnage at the present moment. It 
seems more than probable that, on the completion 
of the ships now building, the German shipping 
companies will endeavour to find full and profitable 
employment for their fleets rather than proceed with 
further extensions, which would increase their 
financial obligations without any prospect of securing 
adequate compensation. 

If any conclusion can be drawn from the fore- 
going facts and assumptions, it is that the German 
shipbuilding yards will scarcely be able to rely 
upon such a degree of prosperity in the next two or 
three years, as they have attained during the past 
few years unless they begin to cater more largely 
for other countries. It is true that, including war- 
ships, the total output of steamers and sailing 
vessels in 1903 exceeded 305,000 tons, or 34,000 
tons in excess of the tonnage produced in the pre- 
vious year; but this progress coincides with the 
attainment of what may be regarded as a limit in 
the development of the German merchant marine 
for some time to come. That this assumption is 
correct is shown by the tonnage under construction, 
which at the beginning of 1904 amounted to 
183,000 tons, as compared with 255,000 tons at the 
commencement of 1902, and 317,000 tons at the 
corresponding period of 1901, and 321,000 tons at 
the equivalent date of 1900. Even the free im- 
portation of shipbuilding materials, including plates 
and angles, is not assisting the shipbuilding 
industry at the present time, because both the 
quantity and value have heavily declined. This is 
illustrated by a statement issued by the Association 
of German Shipbuilding Yards, which represents 
thirty-seven yards out of the forty private works, and 
which shows that the value of the free imports has 
receded from £775,000 in 1898 to £345,000 in 1903. 
In fact, the German shipbuilders are utilising native 
materials to a larger extent, and they hope eventually 
to be able to dispense with materials procured from 
other countries. It will therefore be surprising 
if they do not devote more attention to other 
nations for shipbuilding contracts in order to com- 
pensate for the slackening in the home demand. 
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THE L.C.C. AND THAMES STEAMBOATS. 


We recently considered at some length the scheme of 
the London County Council for establishing a passenger 
steamboat service on the Thames. The more fully the 
proposals are considered the worse they appear. The 
estimated cost of the service is not far short of £100,000 
a year, which is nearly double the amount taken by the 
companies who have previously tried to make a profit on 
the Thames. At the moment, however, the interest 
centres in a dispute as to the policy of giving some of the 
orders to works in London. Indeed, at the meeting of 
the County Council held last Tuesday, an attempt was 
made to discuss the whole question as one of “Free 
Trade and Protection.” The Rivers Committee recom- 
mended the acceptance of the tenders for the construc- 
tion of ten boats in each case :—Of Messrs. J. I. Thorny- 
croft and Co., Limited, Chiswick, at the price of £5950 
per boat; of Messrs. Napier and Miller, Limited, of 
Yoker, near Glasgow, at the same price; and of the 
Thames Tronworks, Shipbuilding, and Engineering Com- 
pany, Limited, at £6500 per boat, passing over the 
tenders of Palmer's Shipbuilding and Iron Company, 
Limited, of Jarrow, at £6297 per boat, and Sir W. G. 
Armstrong and Co., Limited, of Newcastle-on-Tyne, of 
£6400 per boat. In the course of discussion it was men- 
tioned that Messrs. Thornycroft and Co., were their 
tender accepted, would endeavour to arrange for the 
construction on the Thames of the hulls of five of the 
ten steamers included in their contract. Mr. Torrance, 
OWever, would not have the report. He maintained 





which bears his name; by its aid he showed that substances 





that the Committee wanted to “ bolster up” the commerce 
of London. Mr. John Burns deplored the “ unreasoning 
rectitude” of Mr. Torrance, and declared that Free 
Traders on the Council were being exploited in the 
interests of Scotiand, while London had a special claim 
owing to dearth of employment. Mr. E. White said 
frankly that he was in favour of the recommendation, as 
he thought the work should, especially in existing cir- 
cumstances, be given to London workmen, but Mr. 
Radford stigmatised the proposal as “ Protection of a 
kind to which Mr. Chamberlain had never soared.” The 
amendment was lost, however, on a division, only 
twenty-five voting in its favour, and the Comuinittee’s 
recommendation was adopted. We think that this is as 
it should be. If the taxpayers of the metropolis are to 
lose money, better that it should be spent here in London 
than on the Clyde or the Tyne districts, the taxpayers in 
which would look with small favour on the spending of 
their money to help London workmen through a hard 
winter. So far the question is settled; about the boats 
we shall have more to say by-and-bye. 


THE DYNAMICS OF A SHIP LAUNCH. 
QuEsTIons are often asked as to the work done when a 
ship descends the ways. They are seldom answered. 
Occasion was taken, however, during the launch of the 
United States battleship Nebraska, on the 7th of October. 
It is interesting to add that the ship “launched herself,” 
starting away eleven minutes before she .was intended to 
go. In every way, nevertheless, the launch was a success. 
The ways were laid to a uniform incline of 0°072 of an inch 
per foot. The inclination of the ship was jin. per foot. 
Her launching weight 6719 United States tons. The 
lubricants used were stearine, tallow, and whale oil soap. 
Recording instruments gave the following results :— 
Time of starting to maximum velocity, 23 seconds; 
maximum velocity, knots per hour, 12; distance travelled 
to maximum velocity, 224ft.; coefficient of friction initial, 
‘046; distance travelled to pivoting point, 335ft. The 
pressure on the ways was 5340 lb. per square foot. . With 
these figures before him, the student can work out 
frictional dynamics to his heart’s content. The reason 
why she broke away was not stated, but it was not with- 
out its amusing features. We quote from the Marine 
Review. The ship was built at the yard of Moran 
Brothers and Co., Seattle, Nebraska. ‘Governor Mickey 
had made his address; President Schram, of the Chamber 
of Commerce of Seattle, had given a certified cheque for 
100,000 dols. to Moran Brothers Company, as the con- 
tribution of the city of Seattle to the shipbuilders, to 
equalise the difference in cost which exists, owing to 
freight charges between the building of a ship on the 
Pacific Coast and the Atlantic Coast; Secretary Meikle, 
of the Chamber of Commerce, had spoken; Attorney- 
General Prout had said a few words; and Congressman 
Humphrey was in the midst of his address, when the 
Nebraska, as though impatient at so much ceremony, 
broke her way from her fastenings and plunged into the 
water. At this supreme moment a perfect Bedlam of 
noise was made by the thousands upon thousands of 
persons assembled, assisted by craft of all kinds in the 
harbour. Needless to say everyone breathed a sigh of 
relief when it was learned that the ship entered her native 
element without injuring herself or anyone else.” We 
are glad to be able to add that Miss Mickey was equal to 
the occasion, and succeeded in smashing the bottle of 
champagne on her bows before she got out of reach. 


THE FUTURE OF INDIA, 


WE commend to the consideration of our readers that 
portion of Sir Guilford Molesworth’s presidential address 
which deals with the development of India. While we 
seek openings in all sorts of more or less improbable 
places for the outlay of money, we have ready to our 
hands a country of enormous potential wealth scarcely 
yet touched. Coal and iron, the essential elements of a 
nation’s prosperity, abound in a way only rivalled by the 
United States. Water power is available to any extent. 
There ought to be plenty of work for engineers for many 
years to come, yet how many of the firms who manufac- 
ture machinery ever think of exploiting India? Possibly 
the reason is to be sought in the very immensity of its 
resources. Like the mouse with the cheese in the old 
fable, there is so much that no one knows where to begin. 
The address of the veteran President of the Institution of 
Civil Engineers may do something to stimulate enterprise 
in Hindustan. No more valuable result could be secured 
by any statement of facts, however clear and simple. 
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The Electric Furnace. Henrt Morssan. Translated by 
A. T. p—E Mournprep. London: Edward Arnold. 1904. 
Tue original edition of this book appeared in French in 
1897. Considering the world-wide fame of its author and 
the importance of its subject, one would have reasonably 
expected an English version in less than seven years. 
Now that atranslation has appeared, it may be welcomed on 
behalf of those who know no French, not even enough to read 
the very clear and simple language of the author. But we 
confess to a feeling of disappointment in the translation. 
It has been made conscientiously, and with evident care, 
but the result is poor. Whereas the original is easy and 
convincing, the translation, either because of too great an 
eagerness to be literal or from a want of thorough under- 
standing of the genius of the English tongue, is an un- 
satisfactory production. But the substance of the book is 
an excellent apology for its translation. M. Moissan, in 
the early days when he began to investigate the chemistry 
of high temperatures, had to devise his own methods of re- 
search. He invented the particular form of electric furnace 


ordinarily regarded as fixed—things as non-volatile as 
lime itselfi—are freely dissipated at the temperature 
attainable by an enclosed arc. With the tool which he 
had forged he prepared metals previously known only as 
chemical curiosities of doubtful purity, in masses and 
substantially pure. He brought within common know- 
ledge a whole series of compounds, carbides, borides and 
silicides, unknown before on this earth. Incidentally he 
synthesised the diamond. It is a matter of difficulty to 
give in a review a proper notion of the scope of this 
chemist’s work. A catalogue of his triumphs would be 
to all intents a précis of the book; the selection of the 
more striking is in no way a satisfactory mode of escape, 
because the selection conveys a false impression. It is 
not that here and there a notable feat has been achieved, 
rather is it that a broad road has been made into the 
unknown, definitely cut, solidly based, and leading to 
that invaluable unattainable goal towards which science 
treads. 

The genius for compression and clear statement which 
distinguishes the typically French mind has had its part 
in M. Moissan’s work. The book is such easy reading 
that one is certain it was hard writing. The facts are 
marshalled not merely with clearness but with unerring 
logical sequence not readily to be paralJeled in our 
countryman’s work. For very decency we abstain from 
comment on German lucubrations. We would that 
this great work had been translated more worthily, but it 
is good that it should have been translated at all. 





SHORT NOTICES. 


A Text Book on Steam and Steam Engines. By Andrew Jamieson, 
M. Inst. C.E. London: Chas, Griffin and Co., Limited, Exeter- 
street, Strand. Price 10s, 6d.—The author has recently revised 
and enlarged the fourteenth edition of this work. The book is so 
well known by technical students that it is only necessary here to 
enumerate the more important additions and revisions. The 
latest types of pyrometers and calorimeters and their applications 
have been given. A chapter is added on the Corliss engine, with 
a full and illustrated description of the various gears used in this 
type of engine. The erection of electric light power plants, so 
far as the boilers, engines and condensing plants are concerned, 
are fully discussed. But perhaps the most interesting lecture is 
that on steam turbines. Both marine and land types are given, 
and their steam consumption is treated mathematically, which 
renders the article more instructive and valuable. All questions 
which have been set on steam in the examination for the Associate 
membership of the Institution of Civil Engineers are given, 
together with many other questions set at the more important 
examinations. 

Earth Dams: A Study. By Burr Bassell, M. Am. Soc. C.E. New 
York: The Engineering News Publishing Company.—The author 
has written an instructive and at the same time interesting book 
on the sudy of earth dams. The work is divided intosix chapters. 
The first three deal with the preliminary examinations and investi- 
gations which must be undertaken before the work is commenced. 
These considerations include the study of catchment area, reservoir 
and dam site, physical features, materials, foundations, &c., and 
also an outline study of the nature of soils, Following these pre- 
liminaries is a chapter on the Tabeaud dam in California, which is 
made particularly instructive because the constructional details 
have been given. Chapter V. includes remarks on the different 
types of earth dams. In Appendix I. a long list is given of high 
earth dams, with a few dimensions of each. The book is clearly 
written, and fully illustrated throughout. 

New Streets, Laying out and Making up. By A. Taylor Allen. 
London: The Sanitary Publishing Company, Limited. Price 3s. 
—This book is not written with the object of giving the theory of 
the subject, but to form a reference for carrying out the work 
under the Public Health Act of 1875, and the Private Streets Act, 
1892. It is divided into three sections; the first deals with the 
laying out, with a few notes and data at theend. The second 
describes the necessary course to be followed in making up the 
street, and there is an appendix on the Public Streets Acts, 1892. 
In the last part are given plans, estimates, and apportionments with 
specimen notices. A few illustrations are given to explain the 
descriptions, 

Work and Wages. By Sydney J..Chapman, M.A. London: 
Longmans, Green and Co., 39, Paternoster-row. Price 7s. 6d.— 
This volume is the first one of Professor Chapman’s work, and 
deals exclusively with foreign competition. The introduction is 
written by Lord Brassey, K.C.B., D.C.L., LL.D., commenting on, 
and summarising the chief features of the work. The book is 
clearly written, and the different subjects are each dealt with in a 
separate chapter. The following industries are considered :— 
Shipbuilding and engineering, the cotton industry, woollens, linen, 
silk and hosiery, chemicals and dyes, commercial methods, and 
lastly a chapter on railways, 

The Mechanical World Pecket Diary and Year-book for 
Manchester: Emmott and Co., Limited. Price 6d 
eighteenth annual issue of this pocket-book has just been pub- 
lished; it has been enlarged and revised. Additions to the 
mathematical tables have been made, which include trigono- 
metrical ratios and formule, and also tables giving the square 
roots and fourth powers of fractions, and roots and reciprocals of 
fractions and a collection of powers, roots, and reciprocals of 
factors which are useful for engineers. Data are given on the 
speed of small launches, Additions have also been made to the 
section referring to boilers, 

Sewerage and Sewage Disposal Apparatus. By S. H. Adams.— 
This book is divided into four sections—‘‘Sewage Disposal,” 
‘Sewage Lifting,” and “Sewer Flushing Apparatus,” tegether 
with a catalogue of ‘‘Sewerage Works Castings and Specialities.” 
The primary object of the book is to draw attention to the auto- 
matic apparatus for handiing sewage; but many methods of 
bacterial sewage disposal are both illustrated and described. All 
the different disposal works described in this book have been con- 
structed by Messrs. M. J. and 8. H. Adams, York. 

The Mid-Tyne Link. Edited by A. G. Hood. R. Robinson 
and Co., Newcastle-on-Tyne.—We have recently received the 
second number of this magazine. Many interesting items are 
included in this number, and an especially interesting article has 
been written on inventions by the Hon. Chas, A. Parsons, Some 
notes and recollections of destroyer boat trials make interesting 
reading, and the article is well illustrated. This magazine 
certainly deserves success. 


1905. 
The 


BOOKS RECEIVED. 


Dee Berechnung Elektrischer Leitungsnetze in Theorie und Praxis. 
By Josef Herzog und Clarence Feldmann. Berlin: Julius Springer. 
Price M,. 12 

Electricity in the Service of Man. By R. Mullineanx Walmsley, 
D.Se. (Lond.), F.R.S.E. London, Paris, New York, and Melbourne: 
Cassell and Co., Limited. Price 10s. 6d. net. 

Technische Untersuchungsmethoden zur Betriebskontrolle insbesondere 
zur Kontrolle des Damrfbetricbes. Zugleich ein Leitfaden fiir die 
Ubungen in den Maschinenban’aboratorien technischer Lehranstalten 





von Julius Brand, Berlin: Julius Springer. 1904, 
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SUCTION GAS PRODUCER. 


One of the most serious difficulties in gas producer 


practice lies in the irregular supply of gas due to the forma- | 
This drawback increases with the poorness | 
of the fuel employed, until it was for a long time a problem | 
whether such apparatus could be used at all with advantage | 
in countries like France, where the only fuel available is | 


tion of clinkers. 


usually a poor coke or a small hard coal with a high per- 
centage of ash. If a clinker formation can be avoided it is 
obvious that the efficiency of a producer no longer depends 


and fuel. The upper part of the furnace is lined with fire- 


| brick up to above the level of incandescence, and the charge 


is completed to the top. The producer has only to be filled 
once a day, while if the engine has to run continuously, a 
closed hopper is fitted for replenishing supplies without 
interfering with the working of the producer. 

Another feature of the Pierson plant is the steam admission 
regulator, of which details will be seen in the accompanying 
elevation—Fig. 1. A cast iron receptacle V has a leather 
diaphragm W on one of its flattened surfaces. This is in 
communication with the suction pipe from the coke scrubber 
through a stop valve. With the suctional strokes of the 














300 H.P. PIERSON GAS PRODUCER 


upon the fuel burned, and the cheapest coal or coke will give 
results that compare favourably with those obtained when 
employing fuel of the best quality. This high efficiency is 
obtained by ensuring a slow and perfect combustion, which 
can only be done by maintaining the furnace at a certain 
temperature, even when the engine is taking irregular 
supplies of gas. 

This is one of the primary features of the suction plant of 
Messrs. J. and O. G. Pierson, 54, Faubourg Montmartre, 
Paris. In the sectional elevation herewith, the upper 
part of the cylindrical furnace B carries below it a 
cylinder of smaller diameter with hollow walls A forming a 
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boiler, the water, of course, serving at the same time to 
prevent the burning of the inside wall in contact with the 
incandescent fuel. To the boiler, again, is fixed an inverted 
truncated cone of cast iron, which acts as a support for the 
fuel. This cone can be replaced at small cost, although its 
durability is lengthened by a water circulation on its under 
surface. It will be noticed that the hearth is entirely open, 
so that the fire can be cleaned if necessary without admitting 
sudden draughts of air, The fuel charge is supported not 
only by the conical hearth, but also by the ashes forming a 
cone in the ashpit T.. Through the ashpit is a vertical poker 
Z, which can be pushed up to assist the falling of the ashes 


engine the diaphragm is drawn in, pulling the rod X, hinged 
to the bell crank Y. This crank depresses the stem R, and 
opens a mushroom valve, whereby the boiler is put into com- 
munication with the pipe s, and the steam enters around the 
conical hearth and up through the incandescent fuel. It will 
thus be seen that the supply of gas is strictly proportionate 
to the requirements of the engine. This supply, however, 
may be further regulated, according to the load on the 
engine, by means of the small air cock d, which is provided 
with a graduated segment and pointer, so that the admission 
of air into the receptacle V can be accurately adjusted. The 
air entering by this cock tends to compensate for the partial 
vacuum, and as more air is admitted there is a smaller suc 


————————— 
cooler, and this is also possible with large plants where fl 
space is limited, Special facilities are provided for inspection 
and cleaning by manholes, which are so arranged that e nee 
part of the apparatus can be cleaned in a few minutes, 

As so little is known about the efficiency of gas produe 

: : : M ers 
using very poor fuels, it may be interesting to give g fa 
results of tests carefully carried out with some of the Pierson 
plants now in operation. At the works of Messrs. De Dion 
Bouton et Cie., of Puteaux, France, a 300 horse-power instal 
lation has been continuously at work supplying gas to seve 

' or eight Crossley engines. In the tests made with this plant 
the fuel employed was a small hard coal from the Anzin 
collieries, which has a high percentage of ash, and a low pg 
mercial value, owing to the difficulty of burning it, The 
amount of gas produced an hour was 765 cubic metres Pie 
the quantity of water passing through the scrubber was 1200 
litres. The weight of water evaporated varied from -4og 
kilos. to ‘793 kilos, The purifying was ‘‘ complete.” The 
temperature of gas on leaving the producer was 874 dp 
Fah.; on leaving the cooler 464 deg. Fah ; in the coke gery}, 
ber 81 deg. Fah.; and in the purifier 79 deg. Fah. The heat 
value of the gas varied in the different tests from 1499 
calories to 1470 calories. Taking the density of the air as 1 
that of the gas varied from ‘820 to ‘830. The analyses of 
the gas showed the following composition :—Hy drogen 
18°56 per cent.; oxide of carbon, 21°50 per cent.; ‘carbonic 
acid, 8 per cent.; and oxygen, ‘50 per cent. 

In May last a trial of producers was instituted by the 
Société Technique de 1’Industrie du Gaz en France, when 
the only firm to submit a plant for testing purposes was 
Messrs. Pierson. The producer plant tested was one installed 
at the fireworks factory of M.Goment at Héry, Yonne, where 
it supplies gas to a 35 horse-power Crossley engine, The 
producer is of the usual type for engines of 50 and 60 horse. 
power. The trials were carried out with the lowest quality of 
coke supplied by the gasworks for domestic purposes, and 
also with a very small coke, known as grésillon, from Paris 
and Laroche, the latter being the smaller. The Paris 
grésillon contained as much as 15°59 of cinders. The 
apparatus ran for two days. At the end of the first day's 
test the purifier had to be cleaned, but otherwise the plant 
required no attention. The heat value of the gas was 1126 
calories from poor coke, 1169 calories from Paris grésillon, 
and 1125 calories from Laroche grésillon. Analyses of gas 
from Laroche grésillon showed the following composition :— 
Carbonic acid, 11 to 15 per cent.; oxygen, traces to 1 per 
cent.; oxide of carbon, 15 to 16 per cent. Owing to a 
derangement of the calorimeter, the proportion of hydro. 
carbons could not be ascertained. During the trials nothing 
was observed except a few clinkers, which were easily 
removed, and the judges’ report states that the running ot 
the apparatus was ‘‘remarkably constant.’’ The working 
diagrams were very good throughout. The tests, say the 
judges, have proved that it is possible to manufacture very 
good gas for internal combustion engines even with small coke 
containing more than 15 per cent. of cinders. The report 
supplies some interesting figures concerning the respective 
values of ordinary gas coke and small hard coal and anthra- 
cite for gas production, from which it appears that the 
inferiority of coke is much less than might have been 
expected. The ratio between anthracite and coke is as 1 to 
*8393. In view of the difference in price, there is obviously 
a considerable advantage in employing coke in producers 
capable of satisfactorily using this fuel. 

For some time it was feared that manufacturers of producer 
plants would meet with considerable opposition from the gas 
companies as well as from steam engineers, but in France 
the gas companies are taking « considerable interest in producer 
gas, whilst some of the biggest steam engine builders have laid 


very 


CROSSLEY ENGINES, DE DION BOUTON WORKS 


tional effort on the diaphragm, and, consequently, less travel 
is givento the rod X. The gas passes from the producer by 
the pipe H to the cooler, of which the inside cylinder is ribbed 
externally, and is cooled by water circulation. The heavy tar 
products fall to the bottom at 7. Then, passing by the pipe 
L into the coke scrubber, the gases are further relieved of 
their impurities, which are carried down by the water that 
leaves by the overflow pipe V and the syphon O. The gases 
finally traverse the chemical purifier N. When starting the 
engine the gases are first drawn through the apparatus by a 
fan, actuated by a hand wheel, and their purity is tested by 
lighting the jet h, In small installations the plant is made 
much more compact by placing the coke scrubber inside the 


down producer gas plants where it is found that this can be 
done with advantage. The cost of running engines with 
producer gas is, in fact, so low that installations are being 
laid down in Grenoble, where an enormous capital has been 
| spent upon the creation of hydro-electric plants. It was 
expected that the price at which electrical energy could be 
| supplied by the huge plants in the Dauphiné would allow of 
| electricity supplanting every other form of motive power 
| throughout the entire district. This price has been still 
further cut by producer gas. A few instances of working 
cost may be interesting. One user states that the fuel con- 
sumption for an 8 horse-power engine amounts to 6°55f. for 
sixty-four hours; in another case the total working cost for 
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9s ,.power engine is 4f. a day; while a 22 horse-power 
0 Ba avine, costing Lif. a day, was replaced by a 25 horse- 
pene engine running with producer gas, and the daily 
ee nse was reduced to 8f. In these cases Anzin coal or 
er nracite was employed. These results are so striking that 
sroducet gas plants are attracting considerable attention in 
France, where good fuel is not procurable except at a high 
agure, and further trials with the Pierson suction plant are 
ip be carried out shortly by the French Institute of Gas 
at which trials it is probable that the British 


Engineers, ab ' ee ; 
Institution of Gas Engineers will be represented. 








THE JAPANESE CRUISERS NISSHIN 
AND KASUGA. 


Our readers will remember how that the two cruisers 
Nisshin and Kasuga were navigated from Italy to Japan by 
British crews, and have done good service in the present war. 
These vessels were constructed by Messrs. Gio. ; Ansaldo 
Armstrong and Co., and are sister vessels, each having a dis- 
placement of 7700 tons, and a complement of 525men. Their 
armaments, however, are slightly different, as may be 
gathered from the following table :— 


Nisshin. Kasuga. 
Four Sin. One 10in. 
Fourteen 6in. Two Sin. 


Ten 12-pounders Fourteen 6in. 
Two Maxims Ten 12-pounders 
Two field guns Two Maxims 
— Two field guns 

Each has four torpedo tubes above water, behind Gin. 
armour. Their armour consists of 6in. on the side amidships ; 
4gin. belt at the end; and 14in. on the slopes of the deck, 
and jin. on the main deck. The turrets and bases have 
5gin. armour ; the redoubt bulkheads, 4?in.; the battery, 
6in.; and the conning tower, 4f#in. Their dimensions are 
identical, namely, 357ft. long, 64ft. beam, and 23ft. deep. 

The machinery consists of two main engines, steam being 
supplied by eight cylindrical return-tube boilers Each set 
of engines is placed in a separate engine-room, divided by a 
longitudinal water-tight bulkhead, and each engine-room is 
in all respects exactly similar and entirely independent of 
the other. The boilers are placed in four separate rooms, 
two forward and two after the engine-rooms. The main 
engines are of the three-cylinder triple-expansion type, the 
diameter of the cylinder being * ee 63in. and 93in.; the 
stroke is 46in. The barrels of all the cylinders are steam- 
jacketed. Stephenson link motion is adopted for working 
the valves, which are of the piston type on the high-pressure 
cylinder, and of the double-ported flat design on the inter- 
mediate and low-pressure cylinders. The reversing gear is 
all-round type, fitted with a double-cylinder engine attached 
to one of the intermediate back columns. The screws are 
outward turning, and the starting platforms are in the 
centre of the ship. 

The cylinders are independent castings, and each is 
supported by four cast steel columns. Each crosshead is 
fitted with four slippers, and these have corresponding guides 
fixed on each column. The pistons, cylinder covers, and 
steam chest doors are of cast steel. The piston-rods and con- 
necting-rods are of Siemens-Martin steel. 

White metal is fitted in the bearings of the connecting-rod 

gudgeous and crank pins, and it has, we understand, been 
very successful. The bed-plate is cast steel. The crank 
shafts are hollow, and each consists of three interchangeable 
pieces 16in. in diameter at the journals, and Sin. in internal 
diameter. The crank pins are 16}in. in diameter, with an 
8in. hole 19in. long. There are six main bearings, with an 
aggregate length of 1134in. The propeller shafts are 164in. 
in diameter. The propellers are three-bladed; they have a 
diameter of 16ft. 6in. and a pitch 23ft. 44in. The bosses are 
of gun-metal, and the blades are of manganese bronze. 
. The main condensers are separate, and are placed in the 
wings. They are cylindrical, with shells of steel plate and 
doors and tube-plates of gun-metal. The total cooling surface 
is 14,000 square feet. The water is supplied by two circulating 
pumps, each being driven by an independent compound 
engine. The pumps have a fan 4ft. in diameter, and are each 
capable of discharging per hour 1000 tons of water from the 
bilge. There aretwo main air pumps there worked off the 
low-pressure crosshead, They are 33in. in diameter, and have 
a2lin. stroke. There are also two auxiliary air pumps for 
maintaining the vacuum in the main condensers when the 
main engines are at rest. These are Blake type, 10}in. in 
diameter and Sin. in stroke. The exhaust steam from the 
whole of the auxiliary machinery in the ship is led into the 
uwuxiliary exhaust pipes, which are connected both with the 
atmosphere by auxiliary exhaust pipes carried up the funnel, 
and with their respective auxiliary condensers in either engine- 
room. Each of these condensers has its own air and circu- 
lating pumps entirely independent of those for the main con- 
denser, and they are driven by independent engines. The 
combined cooling surface of these two auxiliary condensers 
is 1620 square feet, and their tube casings, like “those of the 
main condenser, are of steel plate. 

Besides the auxiliary engines already noticed, two double- 
cylinder barring engines are placed on the aft columns for the 
purpose of turning the main engines. This, is effected by a 
set of compound worm gearing. These engines are capable 
of turning the main engines completely round in seven 
minutes, with a steam pressure of 1001]b., and a hand gear 
has also been arranged for the same purpose. 

There are also several auxiliary engines in the main engine- 
rooms. The distilling machinery, for the purpose of furnish- 
ing fresh water for the boiler, consists of two sets of 
Niemeyer’s evaporators, with pumps complete. There are 
four large Weir’s vertical fire and bilge pumps, one duplex 
steam pump for the drain tank service, two bilge hand pumps, 
two oil hand pumps, and two electric fans for the purpose of 
delivering fresh air to the engine-room. 

As already stated, the boilers are of the cylindrical return- 
tube type. There are four double-ended and four single- 
ended boilers, the mean diameter being of 14ft. gin. for all 
the boilers, and the length of 18ft. 9in. for the double-ended 
boilers and 9ft. 9in. for the single-ended boilers. Each of 
the four double-ended boilers has six furnaces, and each of 
the four single-ended boilers has three furnaces. These are 
of Morison’s make, are corrugated, and 3ft. 74in. in internal 
diameter. The tubes have an external diameter of 23in. 
and a length of Gft. 8in. over all. The boilers are entirely 
constructed of Siemens-Martin middle steel, and were 
tested for the working pressure of 1651b. per square inch. 
The total heating surface of the boilers is 23,700 square 
fect, and the total grate area is 872 square feet. There 
are in the boiler-rooms twelve fans for forced draught, four 





in each of the’six stokeholds. These are 5ft. in diameter, 
each being worked by an independent steam engine. 

The forced draught is on the ‘‘closed ashpit ’’ system. 
There are two funnels—one for the four after boilers, and the 
other for the four forward boilers, they are 10ft. in internal 
diameter. Six electric ash-hoisting engines, with electric 
brake and automatic stop gear, are also fitted for removing 
ashes from each of the stoking platforms and discharging 
them overboard. The feed arrangement for supplying the 
boilers comprises a main and auxiliary system of pumps and 
pipes, which are separate and independent of each other. 
The main feed system consists of two duplex pumps, one 
being placed in each engine-room. These pumps draw by 
independent pipes from the feed tanks and deliver by inde- 
pendent branch pipes, one to the after boilers and the other 
to the forward boilers, special connection between the 
delivery pipes making it possible to feed every boiler with 
both the pumps. The auxiliary feed system consists of four 
duplex pumps, placed one in each compartment. These 
auxiliary pumps are also connected to the main feed tanks by 
independent pipes, and in addition have separate connections 
to the reserve fresh water tanks and the sea. Two of the 
auxiliary pumps discharge to the after boilers and two to the 
forward boilers. 

The feed tanks are constructed one in each engine-room, 
and into them all the main and auxiliary air pumps dis- 
charge. They are divided in two compartments by an 
internal sponge filter. There are also two Niemeyer’s filters 
fitted in the delivery pipes of the main feed pumps. 

The main steam supply is conveyed by four lines of steam 
pipes, two lines being arranged on each side of the ship, one 
forward and one aft the engine-rooms, and these are each 
entirely independent of the other, as are also the connecting 
pipes from the boilers of each of these lines. Any boiler ma 
therefore be cut off from the system without interfering wit 
the performance of the others in the compartment, as may 
also any compartment from which one of these main steam 
pipes lead without affecting the efficiency of the other com- 
partment. Any boiler can supply steam to any of the 
engines. 

We may state here that in the official trials everything 
worked very satisfactorily. The mean results attained were : 

For the Kasuga, 14,900 indicated horse-power, with 106° 26 
mean revolutions per minute in the one and a-half hour’s 
forced draught trial, with an air pressure of 1gin.; for the 
Nisshin, 14,931 indicated horse-power, with 106°51 mean 
revolutions per minute in the one and a-half hour’s forced 
draught trial, with an air pressure of l4in, The mean speed 
for both the ships was 20°152 knots. In the six hours’ 
natural draught trials the mean power attained was of 10,650 
indicated horse-power with 95 mean revolutions, while the 
coal consumption was 1°58 1b. per indicated horse-power per 
hour, the mean speed achieved being 18°84 knots. 








AN AUTOMATIC BLUE-PRINTING 
MACHINE. 


THe accompanying illustration represents an automatic 
blue-printing machine or photo-copier for making copies 
from tracings by electric light. It is designed to overcome 
the difficulty experienced in making very long prints such as 
are required for railway plans and profiles, designs for 
bridges, ships, and other constructional work. Such prints 
are usually made in sections and joined together, but the 
result is generally unsatisfactory, owing to the diversity of 
tints in the several sections, the varying shrinkage of the 
paper in drying which makes it impossible to obtain con- 
tinuity of the lines. With the present machine prints may 





NEW BLUE-PRINTING MACHINE 


be made in a continuous piece up to any desired length, 
while the feeding of the paper and the tracing, the traversing 
of the lamp across them, and the securing of the necessary 
contact between them is effected automatically. The rate at 
which the work is passed through the machine is adjustable 
through a wide range to adapt it to tracings of different 
density and to slow or rapid printing papers, and the whole 
is driven by a small electric motor. While primarily 
designed for the production of long prints, the machine is 
found, so we gather, to be equally efficient in printing short 
lengths, which are fed in one after another, so that while one 
is being printed another is being taken out or put in. Thus 
a boy can attend to several machines, or where only one is 
used he can print and develop at the same time. The 
machine is being put on the market by Mr. Leonard Shaw, 
of 39, Victoria-street, London, S.W. 








CrysTAL PaLacE OLD StupENTs’ SocteTy,--A smoking concert 
will take place on Tuesday, 8th November, at the Caxton Hall, 
Caxton-street, Westminster—late Westminster Town Hall—at the 
conclusion of the —— meeting of this Society. 


THE SHOE AND LEATHER FAIR. 

Tur tenth International Shoe and Leather Fair was 
opened on Monday at the Agricultural Hall, Islington, and 
will remain open till Saturday. The goods on view at the 
170 stalls are thoroughly representative of the work going on 
in the leather industry at the present time. As usual, the 
exhibits comprise the latest machinery made, nearly all the 
new examples being labour-saving devices. Messrs. Huxham 
and Browns, of Exeter, are exhibiting several machines, two 
being particularly interesting. One of these is their high- 
polishing brushing machine. It has a pendulum action, 
moving the brush, which is at the same time revolving at 
high speed, backwards and forwards over the leather. The 
other tool is a heavy rolling and printing machine for hides 
and leathers. It is constructed throughout of steel, will take 
entire hides, and the pressure can be varied from a few 
pounds to several tons. There is also fitted an automatic 
reversing appliance worked either by hand or foot, and by 
this means the stroke can be varied from a few inches to 10ft. 
Messrs. the Turner Tanning Company, of Boston, U.S.A., 
had also some interesting exhibits, one being a new machine 
for setting out an entire skin or hide in one operation. It 
has a capacity of 2000 whole hides or sides per day with two 
operators. It is said to give an increase in measurement and 
finer grading. A vertical pattern machine of this class is 
also made. This also does the work in one operation, and 
has a capacity of from 3000 to 4000 skins per day when 
worked by one operator. It is claimed that the output is 
more than double that cf any other. Messrs. Turner’s 
fleshing machine is of particular interest. A clutch arrange- 
ment actuated by foot is fitted, for throwing the pinch in and 
out of operation, thus giving the operator full use of his 
hands and feet. The belt-making machinery is up to date 
avd the workmanship is of the best. Messrs. Greenwood 
and Batley, Limited, Leeds, are showing a few machines, 
which are of their usual excellent design and finish. This 
firm’s latest introduction is the lockstitch stitching machine, 
which is constructed on a new principle, the main feature 
being the feed and locking arrangement. It is claimed that 
the capacity is materially increased by these improvements. 
The shuttles are capable of carrying 56 yards of four-cord 
thread, which is equal to an output of twenty-six pairs of 
boots. Mention may also be made of the ‘‘ Albion ’’ screwer 
manufactured by this firm. It differs from their old type 
inasmuch as the head in this instance is stationary, the horn 
being lifted to the head by ordinary mechanical means. 
An improved cutter holder is fitted. The machine is 
well balanced, and ball bearings are used throughout. 
The apparatus shown by Messrs. the Duplessis Shoe 
Machinery Company, of Canada, includes a complete 
plant for welting and also a turn shoe plant. The loose 
nailer is a machine worthy of notice. Kepper’s heel 
attacher is a machine for attaching Louis and cther wood 
heels to take the place of the old method of hammering. 
The tacking machine, for fastening on heels, is a machine 
that is claimed to be cheap and effective. It is stated that 
400 heels can be attached per minute. Several entirely new 
machines are being exhibited by Messrs. Jackson and Pochin, 
Leicester. One of these is a combined apparatus for channel- 
closing, edge-sleeking, welt-opening, tapping-up, or jiggering. 
This latter process used to be done by hand, and there is a 
great saving now that it can be done by mechanical means. 
Another entirely new machine is the combined knock-up, 
shank, and filling attaching machine. It is claimed that 
more uniformity is obtained, and that the work is much 
improved. The capacity is stated to be 60 dozen per day, 
with the help of a boy for tacking on the shank. There 
are numerous other machines of importance. The 
Vaughan Road Machine Company, Peabody, U.S.A., are alo 
showing many improved types of appliances, including an 
improved measuring machine, with forged steel segments 
and a new device for adjusting, so as to measure the different 
substances without interfering with the segments or making 
any other alteration. The British United Shoe Machinery 
Company, Limited, has by far the largest selection of 
machinery of any firm exhibiting. It is all working. It is 
exhibiting machinery for bottom stuff, upper-working, 
making-up, finishing, and saddlers’ and harness makers’ 
apparatus. Messrs. Aublet, Harry and Co: are showing a 
neat little electrical cutting machine for dissecting lays of 
cloth and other materials in the cutting-up trade. It cuts 
to the depth of from two or three-ply to the full capacity 
of the machine, which is from 3$in. to 4in. There are also 
numerous other exhibits, including both English and 
American tools, and to those who are interested in this class 
of machinery the Fair is well worthy of a visit. 








UNIVERSITY OF LIVERPOOL: FacuLTY OF ENGINEERING.—The 
Council has just appointed J. H. Grindley, D.Se., Wh. Sc., as 
Lecturer in Engineering. Dr. Grindley had a workshop experi- 
ence extending over four years before commencing to study under 
Professor Osborne Reynolds for the degree of B.Sc. with Honours 
in Engineering in the Victoria University. After graduating with 
first-class honours, he was elected to a University Fellowship, and 
later, in 1851, Exhibition Scholarship for his researches in steam, 
published in the ‘‘ Proceedings” of the Royal Society ; he was 
awarded the degree of Doctor of Science in 1902. After three 
years as Demonstrator at Owens College, Dr. Grindley spent a 
further three years as head of the engineering department at the 
Huddersfield Technical College, which post he resigned on being 
appointed to Liverpool. Dr. Grindley will take as his work at the 
University the important subject of heat engines, a subject in 
which he has early made a name. Mr. A. Leitch, B.Sc., 
Assoc, M. Inst. C.E., has been appointed Assistant Lecturer in 
Engineering, and will devote himself, under Professor Hele-Shaw, 
to the subject of surveying, including earthwork and masonry. 
Mr. Leitch served with Messrs. Kyle, Dennison and Freer, civil 
engineers and surveyors, Glasgow, from 1892-97. He graduated 
B.Sc. in engineering subjects at the Glasgow University after a 
course extending over three years, 1897-1900. He was elected a 
student of the Institution of Civil Engineers in 1901. He served 
as assistant engineer to Messrs. R. M‘Alpine and Sons, contractors, 
from 1900 to the end of 1903, when he was appointed to assist the 
engineering staff during Professor Hele-Shaw’s absence in South 
Africa, and is now re-appointed owing to Mr. J. F. Gill, M.Sc., 
B. Eng., who is going to the University of Birmingham, resigning. 
The Faculty have also appointed Mr. G. E. Piper, A.R.C.Sc., as 
Demonstrator in Applied Mechanics and Engineering Design and 
Drawing. Mr. Piper has had five years’ workshop experience and 
twelve months’ drawing-office experience in the Royal Dockyard, 
Devonport. He obtained Royal and Whitworth Exhibitions from 
the Board of Education, and proceeded to the Royal College of 
Science, Dublin, where he took a leading position in his year, 
obtaining at the end of his three years’ course the diploma of 





associateship (A, R.C.Sc.) 
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AND STEEL INSTITUTE IN 
AMERICA. 


Tur autumn meeting of the Iron and Steel Institute 
has this year been held in the United States. The 
Institute has had its headquarters in the Hotel Astor, 
New York, and after spending a few days there for the 
transaction of the ordinary business and for excursions 
to places of interest in and near the city, has made a trip 
to several of the great centres of the iron and steel trades 
of America. Many of the British members arrived by 
the Celtic, which, after a rather rough voyage—the con- 
dition of the sea being officially described in the log on at 
least one occasion as a “ confused swell "—reached New 
York on Sunday morning, October 23rd. Monday was 
devoted to excursions to various places, and special 
arrangements were made to permit of the members 
having a private view of the Rapid Transit Subway, 
which was not officially opened till October 26th. The 
subway is still far from complete, but the demand for 
means of transit is so pressing that it is thrown open to 
the public in its present condition. It has been in course 
of construction for three years, and is a remarkable 
engineering work. For the greater part it has been made 
by cut and cover, and as it runs under many of the 
principal streets the inconvenience that it has caused has 
been considerable ; but that is all forgotton in the facilities 
that it offers for transporting passengers from one end of 
New York to the other in the morning when all the world 
goes from “up town” “down town ”—that is, from the 
residential north to the business south ; and in the evening, 
when the tide sets in the reverse direction, every tram and 
train is crowded to excess. There are no regulations as 
t> overloading, and as long as a passenger can find means 
to hold on to a car he has a right to travel by it. The 
discomfort may be imagined; it beggars description. 
The Rapid Transit Subway may fora time relieve the con- 
gestion, but not for long, and there are already, before 
the one is finished, suggestions afloat as to the construc- 
tion of another subway, for it is recognised that it is the 
system most suitable to a great city. Probably the people 
cf New York themselves, though years of habitude have 
blunted the feeling, must appreciate the awfulness of their 
overhead railway, It is ugly beyond expression, and 
noisy beyond words; it interferes with traffic and it 
obstructs the light. There is absolutely nothing to be 
said in its favour, except that it is necessary, and it is 
quite certain that it will never be repeated. The shallow 
tunnel has, on the other hand, much to commend it, and 
many things in which it is superior to the deep tunnels 
which the conditions have for the most part necessitated 
in London. 

The power station is a remarkable building of great 
size, situated on the North River between Fifty-eighth 
and Fifty-ninth-street. Its full complement is eleven 
5000-kilowatt engines and alternators developing power 
for traction and four 1250-kilowatt turbo alternators 
supplying electricity for lighting the subway. The 
engines are by Allis Chalmers, and have horizontal high- 
pressure and vertical low-pressure cylinders. We reserve 
a description of the station and the line till a later issue, 
when we shall deal also with some of the other 
excursions, 

On Monday evening the session was opened by a 
reception at Sherry’s, when an address of welcome was 
delivered by representatives of the city of New York, 
and Mr. Carnegie was presented with the Bessemer Gold 
Medal in recognition of his great services to the iron 
and steel trades of the world. The evening concluded 
with a dance. 

The next day was given up wholly to pleasure, a 
delightful trip being made up the Hudson River to the 
Westpoint Military Academy in the twin-screw steamer 
Monmouth, a vessel which was built in 1888 by Cramps, 
and is still able to make her 18} knots regularly. She 
has triple-expansion engines with piston valves, two to 
the low-pressure cylinders, and Marshall's valve gear of 
the old type, in which a swinging link took the place of 
the slot and slider. She has Scotch boilers working at a 
pressure of 150 lb., and her engines make at that pressure 
about 150 revolutions per minute. She is registered to 
carry 2200 passengers, and has the usual lofty deck works 
which are characteristic of Hudson River steamers, The 
weather for the trip was all that could be desired, clear 
and warm, and the beauty of the country was greatly 
appreciated by the 500 or 600 persons who took part in 
the excursion. It should be mentioned that a striking 
display was given by one of the New York fire ships soon 
after the start. 

On Monday the members met for business, but not 
with very much heartiness, and the papers taken in the 
morning did not receive very lengthy discussion. Our 
report of the proceedings at the meeting we must reserve. 

In the course of the morning it was mentioned that the 
Institute would meet next year at Sheffield, and that Mr. 
R, A. Hadfield would be president. 
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THE POWELL WOOD PRESERVING 
PROCESS. 


THE important question of the preservation of timber has 
for many years been receiving attention from engineers, and 
it is always worth while to study new methods, especially 
when they have been in use for a sufficient period of time to 
criticise the results obtained from the system. The process 
adopted by the Powell Wood Process Syndicate, Limited, is 
of interest. Newly-felled timber is seasoned within a few 
days, and from tests undertaken by independent parties the 
process is proved to increase its strength, toughness, 
durability, and porosity. An important factor in any process 
for treating wood is, whether the inflammability of the wood 
is increased or not. We are given to understand that 
Powellised timber takes longer to burn than the natural wood, 
and that it is less inflammable because after treatment it 
becomes more compact and solid. The process is simple. 
Briefly, it consists of impregnating the timber with a 





saccharine solution and then drying it in hot chambers. The 
timber is first of all packed on trucks in such a manner that 
the solution may have free access to each piece. It is the 
better plan to cut the wood up into standard sizes before 
treatment, as uncut logs take longer to dry. The trucks are 
then run on to a trolley, which carries them from the 
loading stage to the process cylinder. This cylinder is 
30ft. long and 6ft. 6in. in diameter, and it is fitted 
with a massive iron door raised by pulleys. Rails are 
fastened to the cylinder in order to allow the trolleys to 
be easily wheeled in. The trucks are also fastened down 
to the rails after they have been placed in their desired 
position, so that the timber will not cause the trolley to float 
about in the solution. The massive door is then closed and 
the cylinder hermetically sealed by strong clamps. There is 
nothing inside the cylinder except some pipes running along 
the sides, which serve the double purpose of heating the 
solution by steam. and afterwards of cooling it by 
water. The method of cooling depends upon the class 
of wood which is being treated ; in some cases the solution is 
allowed to cool rapidly, and in others naturally. The length 
of time that it is necessary to keep the wood in this solution 
also depends on the nature of the timber, and no hard-and- 
fast rule can be laid down. For feeding the cylinder suitable 
storage tanks are provided, each holding from five to six 
thousand gallons of liquid. It is necessary to have several 
tanks, in order to store different qualities of liquids for 
different classes of wood, as hard and soft wood do not want 
the same treatment. Above these tanks is a smaller one, 
containing boiling water to melt the sugar. A series of pipes 
connect these tanks with the cylinder, and two centrifugal 
pumps are used for controlling the supply of saccharine 
solution and circulating water. On a line with the front of 
the cylinder are the drying chambers, heated by a Black- 
man’s stove, from which the air is forced bya 48in. fan 
through the ducts leading into the chambers. There are 
three chambers, the temperatures being 123 deg., 160 deg., 
and 218 deg. Fah. respectively, the wood being dried in the 
coolest oven first. A 35 horse-power horizontal engine 
supplies the necessary power to drive the pumps, fans, &c., 
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and a Lancashire boiler supplies the steam for both the engine 
and the process cylinder. We give a diagram of curves 
plotted from the results of an experiment. The wood was a 
piece of spruce, and the test piece was 12in. long, and one 
square inch in area. The specimens were tested on an 
Avery’s steelyard. It will be seen that Powellising materi- 
ally strengthens the wood. This process can be applied to 
almost any class of work, and is specially suitable for railway 
sleepers, paving blocks, and all classes of decorative work. 
It is also said to possess the important property of reducing 
dry rot to a ininimum. The cost, which is always an im- 
portant item, is stated to be not great, and to compare 
favourably with that of any other method. 








ASSOCIATION OF TRAMWAY 
OFFICIALS. 


Tue eighth general meeting of the Association of ‘Tramway 
and Light Railway Officials was opened in the Town Hall, 
Wakefield, on Wednesday, November 2nd. The members 
were welcomed by the Mayor—Councillor E. Stonehouse— 
and Mr. Leon, chairman of the directors of the Wakefield 
and District Light Railways Company. The President, Mr. 
H. England, general manager of the new Wakefield and 
District Light Railway, took the chair. In the course of his 
address, the President referred to the usefulness of the 
Association, and expressed a hope that the various bodies 
connected with tramways and light railways would amal- 
gamate, and thus prove more powerful and useful. One of 
the questions that would have to be considered in the near 
future was, he said, that of the carriage of goods on tram- 
ways. It was not a new proposal, and it was surprising that 
no more had been done in this direction. He believed that 
not more than two or three tramways were now carrying 
goods. In large cities passenger traffic was so heavy and 
continuous that goods traffic would have to be dealt 
with between twelve midnight and six in the morning, 
and as this would mean keeping the overhead line 
alive from Sunday night to Saturday night, the time for 
repairs would be almost nil. After indicating other difficul 
ties, the President expressed his gratification that many 
corporations and companies were beginning to see that it was 
the convenience of the public that must be first considered, 
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and that, to this end, they were making arrangements f 
‘through’ running. He regretted that tramways ihe 
constructed of various gauges. Often in the san “district 
they would find gauges range from 3ft. Gin. to 4ft. Sin . 
that through running in these cases was out of the question. 
There were very few places in the country where the standard 
auge could not be adopted, and the Board of Trade Would be 
oing a real service to the industry were they to insist on the 
4ft. 84in. gauge being used for all new work. 4 

The first paper read to the Association was on « Speed 
Allowances on Tramways and Light Railways,’ by Mr A 
R. Fearnley, the general manager of the Sheffield’ Corpora. 
tion Tramways. Mr. Fearnley stated that up to the early 
part of 1903, the maximum speed allowed on the British 
tramways was in a few cases ten miles an hour, and in the 
majority eight. The highest speed now allowed was fifteen 
miles an hour in Leeds, Dublin, and Lucan—practically a 
light railway—and Hartlepool. Ten tramways were allowed 
fourteen miles an hour, and twenty-seven twelve miles, On 
twenty-five tramways the maximum was only ten miles an 
hour. Taking an average of the average speeds of eighty-one 
tramways this worked out at 7°24 miles an hour. 4 
was no doubt that the public were gradually 
accustomed to, and approved of the higher speed, ind yery 
few complaints were ever heard. Mr, Fearnley was i 
opinion that if higher speeds were to be allowed, some very 
decided change would have to be made in tho methods of 
constructing tramway tracks. An interesting discussion 
followed. 

Mr. A. N. Banister, of Norwich, read a paper o: “ Cost 
and Maintenance of Tramway Car Wheels and Rails.’ The 
life of both the -wheels and the rails, he said, largely 
depended upon the condition in which the permanent way 
was maintained. Wheels suitable for one system were not 
suitable for another. Only recently chilled cast iron wheels 
were replaced by steel-tired wheels in many places. The 
prices of the latter had come down about 25 per cent , and 
the wearing qualities had been very greatly improved. At 
the present time the price had fallen from £20 and £22 per 
set to £14 and £16. Unfortunately, cast iron wheels were 
responsible for much chipping of flanges. He had found, 
as the result of a recent test of cast iron and steel tires, 
that there was a saving of 6°6d. per 1000 miles in favour of 
the steel. He suggested to the members that strict attention 
should be paid to the track, and by this means lorger life would 
be assured both for the wheels and the rails. 

In the course of a long discussion on the paper, the majority 
of the members favoured the use of steel-tired wheels instead 
of chilled. It was contended that the latter were not to be 
compared with steel on the point of economy alone. One 
member mentioned that from twenty cars fitted with chilled 
wheels he obtained an average running of 21,000 miles. On 
the other hand, a similar number of cars, with steel-tired 
wheels, gave 56,000 miles. The cost to run per car-mile 
worked out as follows :—Steel tires, *0293d. ; chilled, ‘06634. 

Several new members were admitted. The members and 
their friends were entertained to dinner in the evening by the 
directors of the Wakefield and District Light Railways Com- 
pany. The meeting adjourned till Thursday, the remaining 
papers on the agenda being ‘* Systems of Ticket Checking,” 
by Mr. F. Coutts, Ayr; and ‘‘ Mr. Raworth's System of 
Regenerative Control,’’ by Mr. Alfred Raworth, London. 
The members were also invited to the formal opening and 
inspection of the Wakefield and District Light Railway Com. 
pany’s system of light railways, car depdts, &c. 








THe NatioNaL Puysicat LaBoratory.—Mr, H. H. Jeffcott 
has been appointed assistant in the metrological department 
of the laboratory. Mr. Jeffcott, after a distinguished career at 
Trinity College, Dublin, in physics and engineering, during part of 
which he was a pupil of the late Professor Fitzgerald, has been 
with Messrs, Siemens Brothers at Woolwich and Stafford for the 
past two years 

City AND GUILDS or Lonpon InstituTE.—The executive com- 
mittee of the City and Guilds of London Institute have appointed 
Mr. E. G. Coker, M.A., D.Sc., Wh.Sch., of McGill University, to 
the Professorship of Mechanical Engineering and Applied Mathe- 
matics at the City and Guilds Technical College, Finsbury, vacated 
by the appointment of Professor Dalby to the Professorship of 
Engineering at the Institute’s Central Technical College. 

THE AUTOMOBILE MUTUAL PROPECTION AssOcIATION.— Meetings 
of the Mechanical Transport Committee, and of the Council, of this 
Association were held at Cecil-chambers, Strand, on Friday, the 
28th October. The chair at the Heavy Traffic Committee was 
taken by Mr. Jesse Ellis, and the following resolution was unani- 
mously adopted :—‘‘ That this meeting of motor vehicle manu- 
facturers very earnestly represents to the Local Government Board 
that the commercial vehicle industry of the country, in which 
branch of automobilism Eogland has so far taken a commanding 
lead, is being jeopardised by the existing uncertainty in respect of 
the intended regulations to be made by the Local Government 
Board under Sec. 12 of the 1903 Motor Car Act ; and this meeting 
most strenuously urges that the said regulations be issued with 
the minimum of further delay.” It was also decided that the 
secretary, Mr. Shrapne!l Smith, should proceed to (sermany 
to investigate a system of maintaining roads under heavy traffic, 
which is reported to be very successful in point of economy and 
absence of noise. The Heavy Traffic Committee also considered a 
letter, dated October 25th, from the technical secretary of the 
Automobile Club, in reference to proposed heavy vehicle trils, 
and it was decided to support such trials. Mr. W. E. Rowcliffe 
(the Hercules Steam Wagon Company) was added to the Com- 
mittee. In the absence of Lord Shrewsbury from town Mr. 
Charles Holmes presided at the Council meeting, which took place 
after the meeting of the Mechanical Transport Committee, when 
the following resolution was unanimously adopted :—‘‘ That the 
Committee of the Automobile Club be asked to take into considera- 
tion (1) The adoption of procedure whereby members of the next 
Industrial Committee of the Club shall be elected by the trade, 
instead of their being co-opted ; and (2) That the matter be referred 
to a joint Committee of the Club, the Automobile Mutual Pro- 
tection Association, and the Society pf Motor Manufacturers and 
Traders.” It was reported to the Council: that writs had been 
issued against two members for alleged infringement of letters 
patent covering radiators of the honeycomb type, but that the 
actions had been withdrawn. Further instructions were given on 
this important matter, it being the intention of the Society to 
watch closely all claims made in respect of this type of radiator. 
Messrs. W. \G. Campbell (Hunslet Engine Company, Limited), 
Joseph Keele (Joseph Keele and Co.), and F. P. 8, Harris (the 
General Petroleum Company, Limited) were elected to member- 
ship, and Mr. Harris was elected to the Council, making twenty- 
seven new firms who have joined the Association during the last 
few months, The next meeting will be held at the Agricultural 
Hall, Islington, on Thursday, November 24th, this date being 
selected on account of the Stanley Show, which will then be in pro- 
gress. A meeting of the Mechanical Transport Committee will be 
held on the same day to elect a chairman, and deal with any other 
business, 
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PORTABLE RIVET FURNACE. 


THe accompanying illustration shows a portable rivet 
furnace, fitted with an electrically-driven fan. It is made by 
Mr. Robert Hudson, of Gildersome Foundry, near Leeds. 
The advantages claimed for this furnace are that it is highly 

‘onomical in fuel and power, and that it is easily moved 
. informed that heat can easily be got up in it 


about. We are ink > ) , 
)to 15 minutes, and that its coke consumption is 





Hd “ ( 

— The rivets are not exposed to the fire, and, therefore, 

aa is no risk of theit being burnt. They are uniformly 

heated all over. The lining is of silica firebrick, and very 
‘ It can be readily renewed when worn out. The 


peat is obtained by a small electrically-driven fan, the 
° 


motor for which is mounted direct on the fan shaft, and is 
totally enclosed. The motor is provided with a three-speed 
rogulat 1x, and can be connected to an ordinary lamp-holder 
or wall plug. The furnaces are constructed to burn either 














PORTABLE RIVET FURNACE 


coal or coke, If the latter be used they are said to be very 
nearly free from smoke, and we are informed that no incon- 
venience is experienced if they are used without a chimney 
inside the shops, Chimneys are, however, supplied if 
desired. The furnaces themselves can also be obtained with- 
out the motor and fan, but arranged with wind-valve and lever 
ready for connecting up to an existing blast main. They are 
made in two sizes—l6in. by 20in. by 4ft. high, this siz 
being for heating rivets up to lin. in diameter, and 20in. by 
24in. by 4ft. high, for rivets of lin. diameter or over. We 
understand that some of these furnaces have been at work 
for some years at the maker’s works, where they may be seen 
at work by anyone interested. 








DOCKYARD NOTES. 


Tue Triumph, having been repaired, coaled all Monday 
night and left Portsmouth for Portland on Tuesday. 








TxHE Home Fleet, now at Portland, numbers eight battle- 
ships again. No less than forty-two destroyers are attached 
to it, 





Captain Kiapo, one of the officers left at Vigo by Admiral 
Rogestvensky, was till recently Professor of Naval Strategy 
and Tactics at St. Petersburg Naval Academy. He is a well- 
known writer on these subjects, and his trained observation 
should do much to elucidate the North Sea mystery. 





Last week’s ‘‘ feverish activity in the dockyards*’ had no 
actual existence until Friday morning. There was a busy 
spell from then until Monday morning, when things became 
normal again. On the Thursday when ‘war preparations "’ 
were supposed to be at their height, no one had been recalled 
from leave, and nothing but the ordinary work was pro- 
ceeding, 

A Goop deal has been heard of late about stoking indicators 
and mechanical arrangements to ensure regularity of firing. 
It is interesting to note that in the Drake, which holds the 
world’s record for cruiser speed, no mechanical devices of any 
kind are employed. 





THE sum of £174,000 odd is te be expended upon sub- 
marines for the American navy during the period 1904-5. 


THE introduction of capped shot into the Navy lags still in 
2 unaccountable way. They have been supplied, it is true, 
but apparently not a single big gun in the fleet has them. 
For small guns, never likely to get into range, the supply is, 
however, fairly liberal. 


CoaLIng-at-sEA experiments are being conducted at Cher- 
bourg with the Moissenet apparatus. The coast service 
battleship Amiral Tréhouart is being used. 

; Tue Dutch 144-ton torpedo boats, Yarrow type, built by 
Fymond at Rotterdam, have made very successful trials. The 








results were :—Tangka, 1900 indicated horse-power = 25°61 
knots; Wajang, 1979 indicated horse-power = 24°71 knots ; 
Smerce, 1927 indicated horse-power = 24°64 knots. They 
are nominally 244-knot boats. The superiority of the Tangka 
over the others is remarkable. 





Tue Friedland and Duguesclin have been finally removed 
from the French navy list, and the Redoutable is likely to 
follow at an early date. 


Tue U.S.8. Georgia and Nebraska have been launched. 





TRIALS have just begun in Chili of the submarine Urzua 
Cruzat—a product of local talent. 





THE new Brazilian programme is as follows: — Three 
battleships, 13,C00 tons, Swiftsure type; three armoured 
cruisers, 9500 tons, Bayan type; six destroyers, 400 tons; 
six torpedo boats, 130 tons ; six torpedo boats, 50 tons; three 
submarines ; one transport, 6000 tons. The majority of the 
contracts will be placed in this country. The guns, it is 
stated, will all be of Elswick model, the armour upon Vickers’ 
patent, the boilers Belleville for the big ships and Yarrow for 


the torpedo craft. ] 





E1GHtT submarines, believed to be destined for Japan, are 
lying at Minneapolis, U.8.A. 





Tue German battleship ‘‘ P,’’ of the ‘‘N ’’ class, has been 
laid down. 


CoMPETITIVE tests between Curtis and Parsons turbines are 
bout to be instituted in America. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents.) 


ENGINEERS’ SPECIFICATIONS. 

Sir,—Having been a member of the Institution of Mechanical 
Engineers for some forty years, I have had to examine many speci- 
fications with their accompanying conditions, but -I do not 
remember ever ineeting with any which contained such remarkable 
provisions as one now before me, dated September, 1904, and 
relating to certain pumping machinery required by an urban 
district council. 

The object aimed at by such documents is generally supposed 
to be to elicit tenders for the work from the best class of con- 
structors. I must leave your readers to form their own opinion 
how ~ this result is likely to be attained by the clauses which I 
append. 

In first clause of the general conditions: ‘‘ In case of dispute or 
difference with the contractor in regard to any of the matters 
aforesaid ’—materials, workmanship, &c.—‘‘the engineer shall 
decide and determine the same.” This is quite regular, if proper 
—— is made for arbitration if necessary ; but we must read 
urther. 

In a later clause, ‘‘ Any dispute or difference that may arise 
between the council and contractor during the progress of the said 
works, or at or after their completion touching or concerning the 
said works or any alterations, additions or omissions thereto or 
therefrom, or as to the meaning of the contract or this specification 
and the conditions thereof, or as to the materials or workmanship 
hereby or as to any other matter in anywise relating to this 
contract, shall from time to time be referred to the engineer, and 
his decision shall be final and conclusive.” 

It is evident, therefore, that any party entering upon this con- 
tract cuts himself off from any appeal to arbitration or to the 
Courts, and accepts ‘‘ the engineer ” as the sole and final arbiter of 
all matters of fact or opinion. Now, although “ the engineer” 
whose name appears in the specification may be a Solon for justice 
and a Socrates for wisdom, this does not protect the contractor, 
for he may find himself, under a previous clause, left to the tender 
mercies of an unknown person, viz., ‘“‘other the duly appointed 
engineer for these works,” Having thus placed himself absolutely 
in the power of a person whose position precludes the possibility of 
absolute impartiality, let us see what further risks he is asked to 


run. 

‘* The whole of the details are to be carefully considered and got 
out under the supervision and to the entire satisfaction of the 
engineer or hisdeputy, to whom the whole of the drawings will 
from time to time during their progress have to be submitted for 
approval, although such approval is not to be considered as in any 
way relieving the contractor from responsibility as regards suit- 
ability of design, strength of parts, or otherwise.” 

In case delay in the completion of the work results from delays 
in the approval of the drawings, the interests of the con- 
tractor are further provided for, for he has to pay ‘‘as and for 
liquidated damages the sum of fifty pounds per day in respect of 
every day’s deiay which may elapse between the appointed and 
actual time of completion, &c.,” and in case the divided respon- 
sibility in the approval of drawings results in confusion as to certain 
details, he has to forfeit £500 for every pound of feed water per 
pump horse-power per hour over and above that guaranteed in his 
tender. 

On the trials the engineer and his assistants reserve the power 
to control all details in connection with the running of the duty 
trials, and to stop or suspend the same. Considering that there is 
no appeal, this provision might work out ina very peculiar manner. 
But the strangest provision is the following, which I think has 
never been surpassed :— 

“The engineer reserves for himself the power to withhold the 
certificates to the contractor if he considers it expedient from any 
cause whatever to do so without being bound to give any reason 
for so doing.” 

After this it is needless to waste space over other clauses, though 
some may evoke amusement. In dealing with a 100 horse-power 
plant it is considered needful to stipulate that ‘‘no second-hand 
materials are to be used in any part of the permanent works,” 
and another clause forbids gratuities, &c., to any person employed 
by, or for, the council -or the engineer, the clerk who drafted the 
conditions being apparently unaware that a special Act of Parlia- 
ment deals fully with this question (52 and 53 Victoria, cap. 69). 
I should not have ventured to trespass on your space but for the 
fact that the subject is one of primary importance to the engineer- 
ing trade of the country. 

London, November Ist. M.I1.M.E. 





WATER POWER IN SOUTH AFRICA. 


Sir,—In your issue of September 2nd is an article in which 
water power in Natal is mentioned, and Mr. Mordey makes some 
remarks on this subject. This gentleman was called in by the 
Maritzburg Corporation to advise them. He recommended steam, 
and I consider his advice most unfortunate. It is true that the 
heavy rainfall we get in Natal takes place mostly from, say, 
October to March, the other six months being more or less dry, 
and our numerous rivers are very low in August and September, 
but they always contain a good volume of water, and the enormous 
falls obtainable make up for the small volume, and allow of a very 
cheap and efficient installation, -Mr. Mordey made the mistake of 


where examined, a minimum flow of something under 2,000,000 
gallons per day. But the Corporation are building a huge dam 
on the Umsindusi that will ensure a constant 8,000,000 gallons, 
half to flow down the river and half for the town supply. There 
is a fall of 1000ft. from the dam to the valley below, six miles from 
the city. There are no engineering difficulties—simply to dig a 
ditch down a long grassy slope and lay the pipe. Yet the Cor- 
poration were advised to allow this unique source of power to run 
to waste, and put up the usual steam alternators, condensers, 
economisers, and all the restof it. They have even built two big 
iron chimneys, although bricks are cheap and bricklayers idle, 
and the biggest has a lightning conductor fixed to it. It is 
true that the question of water or steam is a question of 
£s. d., but it is surely plain to anyone that this power, 
now running to waste, would have paid the interest on the 
cost of the waterworks easily. The Umgeni is one of our larger 
rivers flowing into the sea near Durban ; the falls at Howick, 
12 miles from Maritzburg, have a sheer drop of 360ft.; but this is 
very near the source, and, consequently, there is little water in the 
dry season. Farther down, where it is joined by many other 
streams, the minimum flow would be, say, 10,000,000 gallons, with 
a fall from Howick to Durban of 3000ft. The Durban Corporation 
have shown what can be done by building a dam on the Umlaas, 
which supplies Durban with water. This equalises the flow, and isa 
great success. It is 3000ft. above Durban, but all the power is 
allowed to run to waste. Durban has spent huge sums on an 
up-to-date steam plant, using coal brought 280 miles, while the 
four largest rivers—the Tugela, the Umgeni, the Umkomas, and 
the Umzimkulu—would provide unlimited cheap power. I visited 
the Umgeni, two miles from Durban, when at its very lowest, to get 
an idea of the flow at its mouth, where it flows under a bridge. 
It is sufficient to say that a pipe about 20ft. in diameter would be 
required to take all the water. There are many places on all the 
rivers where a stone impounding dam could be built cheaply from 
materials on the spot, which, holding up some miles of water, would 
equalise the flow. Much has been written about irrigation in 
South Africa, but little about its immense water power. It is 
estimated that if this power in Nata] alone could be utilised and 
sold at 1d. a unit, the yearly income would be far more than that 
from all the goldfields in South Africa. There is an opening for 
British engineers. Electric current is sold at about 6d. per unit 
here, and steam engines in the towns cost, say, £12 per horse-power 
per year to run them. 

There has been some correspondence in THE ENGINEER on the 
action of Pelton wheels. This is easily demonstrated. Get a fire 
hose and turn it against a wall, the water simply splashes all over 
the place; the action of the water on a Pelton wheel bucket is the 
same. It does not drop down from the bucket or retire in a grace- 
ful curve, as shown in advertisements. The best form of bucket— 
and I have tried many—is a Jonval wheel turned backwards, or the 
bucket of an ordinary overshott waterwheel, leaving a small space 
for ventilation, and the width of wheel, say, 50 to 75 percent. more 
than the diameter of the nozzle; with a lin. nozzle, I use a wheel 
2in. clear of sides. When this wheel is running under load there 
is no splashing ; the water is carried for a short distance by the 
wheel and discharged against the casing. The 25 per cent. loss in 
wheels is occasioned in this way. If the wheel could be run at the 
same speed as the issuing water there would be little loss, but it 
must be held back from 10 to 15 per cent.; in fact, it slows itself 
down to that; the pressure is not increased with the decreased 
speed, hence the loss. There is a Pelton wheel in a Maritzburg 
engineer's yard for sale, the nozzle about jin., while the buckets 
are as bigasa pie dish, the whole thing weighing about a ton. 
Many such foolish pieces of machinery are imported. Where the 
Pelton wheel fails is, that it allows the water to spread out in a 
direction at right angles to the nozzle, and as soon as it commences 
to do so its power is lost, as the wheel runs away from it. 

Natal, September 30th. PIONEER. 

[Our correspondent has evidently much to learn about Pelton 
wheels, which are not suitabie for low falls. Water from a high 
fall would completely wreck an ordinary overshot wheel the 
moment it was turned on.—Ep. THE E.] 





STEAM COST APPROPRIATION. 


Sir, A question of accountancy combined with practical 
knowledge has presented itself to me.’ It is a question of steam 
cost appropriation to various departments. 

Suppose we have a group of boilers forming what we may call 
the steam service department supplying steam for several shops. 

The various shops consist of (1) forging shop, containing large 
and small hammers ; {2) a rod mill and a sheet mill, driven by one 
engine between the two mills ; (3) a machine shop driven from a 
main engine. These departments may not all work at one and the 
same time, but several do. We know the cost of coal, water, 
boilermen’s wages, repairs, &c., to the steam service plant. What 
is the basis on which to divide this cost of steam over the various 
shops! The steam is run in a general main, but can be cut off 
from departments not working to save condensation by needless 
circuit. 

I shall be pleased to hear your readers’ opinions on this. 

November Ist. VAPOR, 








THe InstTITUTE oF SANITARY ENGINEERS.—By permission of 
Mr. S. P. Brinson, a visit to the new Naval Hospital at Chatham 
has been arranged for Saturday, November 5th. Arrangements 
have been made with the railway company whereby the members 
may travel at a reduced fare—3s. 4d. for the return journey—by 
train leaving St. Paul’s Station at 1.27 p.m, arriving at Chatham 
at 2.26 p.m. 

INSTITUTION OF ELECTRICAL ENGINEERS: GLAscow LocAL 
SecTION.—The present session of this body was commenced by a 
dinner, the third annual function of the kind since the foundation 
of the Glasgow section three years ago. The dinner was held in 
the Grosvenor Restaurant, Glasgow, on the 28th ult., Mr. Robert 
Robertson presiding. Besides a very full representation of those 
locally well known in connection with electrical industry and 
science, a number of gentlemen were present from a distance, in- 
cluding Mr. Robert Kaye Gray, President of the Institution of 
Electrical Engineers, and Mr. C. C. Lloyd, the secretary of the 
Instituticn. In responding to the toast of the ‘‘ Institution of 
Electrical Engineers,” the president said he had just returned from 
America, and, after visiting Boston, New York, Chicago, St. Louis. 
and Pittsburg, he thought Glasgow had the Snest electric tramway 
system in the world. The only objection he had to it was the 
aérial wires. The Americans claimed to be very much ahead of us, 
but he doubted it. The membership of the Institution, he added, 
was now 5460. 

Tue INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN Scor- 
LAND.—The first general meeting of the forty-eighth session of 
this body was held in the hall of the Institution, Bath-street, 
Glasgow, on the 28th ult. In the absence, through illness, of the 
president, Mr. Archibald Denny, one of the vice-presidents, Mr. 
John Ward, presided. The report of the Council stated that there 
were at present on the roll 1402 members, associates, and students, 
while the students in the Glasgow and West of Scotland Technical 
College—the immediate direction of the departments of enginger- 
ing in which was now in the hands of a Committee of the Institu- 
tion—numbered 5333. The treasurer's statement showed the 
continued financial prosperity of the Institution, the surplus 
revenue for the session being £725—an augmentation to the funds 
which the Council hoped to utilise in providing additional accom- 
modation to meet the growing requirements of the Institution. 
A premium of books was presented to Dr. J, Bruhn for his paper 
on ‘‘Some Points in connection with the Riveted Attachments in 





examining the rivers too near their sources. The two rivers near 
the city are the Umgeni and the Umsindusi, Both rivers have, 


Ships.” After some introductory remarks by Mr. Ward, a paper 
was read on ‘* The Smoke Problem,” by Mr. F. J. Rowan, 
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LARGE CASTINGS. 


DveRING @ recent visit to the works of Messrs. P. R. Jack- 
son and Co., Limited, of Manchester, we had an oppo:tunity 
of seeing some large wheels and pulleys which this firm had 
just made for electrically-driven machinery. One of these 
was a large pulley 22ft diameter, weighing about 30 tons 
and grooved for 24 ropes.. This pulley was not built up in 
small sections, but was cast in two parts only, the halves 
being planed where fitted together. It was provided with a 
double set of oval arms. An illustration of it, as it was'fixed 
in the lathe whilst being turned, is given herewith.*> This 
pulley, when fixed on its engine shaft, is to drive a large 
electrical generator by a smaller pulley 4ft. 6in. diameter, 
also grooved for 24 ropes. We also saw a number of large 


22-FEET DIAMETER ROPE PULLEY 


steel spur wheels designed for rolling mill work. A set of six 
pairs of these wheels has just been delivered to one order. 
They are made with double helical teeth, and are 13ft. and 
4ft. diameters respectively. The pitch is 5in., and the width 
of face 24in. The large wheels are each cast in one piece, 
and weigh 16 tons. They are coupled to the rolls, and motor 
driven, the small wheels being connected to the motor spindles. 
Our illustration shows the set of six wheels above referred to 
with their pinions. The man at the side will serve to give a 
comparison as to size. The combined weight of these wheels 
and pinions is 120 tons. Messrs. Jackson informed us that 
they have recently constructed quite a number of other large 
wheels of this type, including the steel gearing up to 16ft. 
diameter for a large dredger. 








AN Otp THRASHING MacHiNe.—Clayton and Shuttleworth, 
Limited, have just heard as follows from their agents, Messrs, | 
Welch, Perrin and Co., Melbourne, Australia :—‘‘ We recently | 
received a letter from one of our customers, wherein he writes and 
says: ‘My old Clayton machine will complete her forty years’ or 
seasons’ running to-morrow, and this season we have got the credit 


for the best and cleanest work.’ So far as we can trace it, this 
machine was shipped from Lincoln on 10th August, 1860, and it is 
of no little interest to know that so old a machine is still in work 
in Victoria.” 


RICHARD ROBERTS. 


A LARGE and distinguished company was present last week on 
the occasion of the presentation of a bust of the celebrated Welsh 
inventor, Richard Roberts, to University Coilege, Aberystwith. 
Much interest was taken in a working model of the tirst ‘‘ loop-the 
loop” railway invented by Richard Roberts about 1536 as a toy for 
his children. Sir William H. Bailey, of Salford, said that one was 
constructed for adult persons on the lines of the small model ex 
hibited, and was working in Manchester soon after that period. 

Sir William, in presenting the bust, said:—Mr. Principal 
Roberts, Sir, in asking you to accept this bust of Richard Roberts, 
the great Welsh inventor, I assure you that, as a Lancashire 
man, I am actuated by a deep sense of gratitude for the benefits 
conferred by him, not only upon my native county, but also on the 
manufacturing prosperity of the whole country. The work of 
Roberts and a few other inventors, especially of textile machinery, 
in a few years has changed the county of Lancaster from a 
sparsely-populated district of moorland and wilderness—for Nature 
is not very luxurious in Lancashire—to a county of great industries 
and prosperity. 

In the textile industries especially there are four inventors who 
have chiefly accomplished this wonderful dramatic result. Kay, 
of Bury, in 1772, quadrupled the power of the English loom, and 
enabled us to out-distance all competitors. Then came Crompton 
later in the century, who multiplied the power of the spinning 
wheel fully fifty times. Then came the new era, for James 
Watt had invented the steam engine, but the difficulty was to 
couple up the new power to the hand loom of Kay, to the spin- 
ning mule of Crompton. At the commencement of last century 
Dr. Cartwright came with the steam loom, which created a 
famine in yarn, and afterwards, to supply the increased demand 
for weft and warp, came Richard Roberts, the illustrious inven- 
tor of the self-acting mule, which is used in all the cotton mills 
of this country, America, China, Japan, India, and other 
countries where the textile trades exist. 

Other great inventors whose names are recgrded in the history 
of British commercial supremacy have been famous for one or 
two inventions. Newcomen for a single-acting steam engine ; 
James Watt for the condensing double-acting engine; Nasmyth 
was the inventor of the steam hammer ; Jonathan Hulls was the 
inventor of the first steamboat ; Murdock invented gas lighting ; 
Wilkinson the first iron boat; and these men are famous for 
single parent inventions ; but in the case of Roberts I claim that 
he will stand in the future history of the mechanical inventions 
of England as the Shakespeare of inventors. Compared with the 
names that I have given you they are as small rivers to Niagara. 
He was an encyclopedia of inventions, for in the tool shops of 
the world are to be found evidences of his wonderful genius. As 
a tool inventor he was as dextrous as he was in connection with 
textile inventions, and in the designing of steamboats his twin- 
screw boat Flora was a triumph of naval engineering. It is 
no exaggeration to state that in all the machine-making works, 
locomotive works, shipbuilding works, and engine works in this 
country, or abroad, you will find indications of his remarkable 
skill in the planing machines, shaping machines, wheel-cutting 
engines, and other tools for cutting, planing, shaping, and 
drilling. 

We cannot prove that Shakespeare ever went to school, although 
we may infer that he did, but in Roberts’ case we know that he 
did not go to school at all, and the only education that he received 
was from his father, who was a poor shoemaker at Carreghova, 
Llanymynech, near Welshpool, and who was ascholar. Roberts 
was born at Carreghova in 1789. When he was about ten years 
old he made his mother a wonderful spinning wheel, inlaid with 
mother-of-pearl], with very rude tools, which created such delight 
among the quarrymen of Llanymynech Rock that, according to the 
story of an old Welshman who told me, they subscribed sufficient 
money to purchase him a tool chest, and he became very expert as 
a worker in wood. He worked at the quarry at Llanymynech, and 
in the course of time he obtained a position as a patternmaker at 
Bradley Ironworks, under Mr. John Wilkinson, the famous father 
of the iron trade, and the inventor of the first iron boat. Mr. Wil- 


| kinson was brother-in-law to Dr. Priestley, the discoverer of oxygen. 


In 1812 we find Roberts at Maudslay’s works, the celebrated marine 
engineers, 

Very soon afterwards Roberts appeared in Manchester. He 
arrived in the town one miserably wet night, and made his way to 


| the White Lion Inn, then situated in Deansgate, He inquired of 





the landlord whether he knew of anyone who wanted a man, and 
that worthy replied that there would be an old gentleman in during 
the evening who might be able to do something for him. This old 
gentleman, who was a wood turner, engaged Roberts to turn the 
tly-wheel as a labourer. 

Roberts started in business in Manchester in 1816, where he did 
mechanical work and screw cutting. There is an advertisement of 
his in the first number of the Manchester Guardian, He next pro- 
ceeded to erect gasometers for Manchester, and he was requested 
by the Town Commissioners to invent a gas meter, and he did so. 

The title of Roberts to be considered as the inventor of the 
planing machine has been very warmly contested ; but perhaps it 
may be said that by a singular coincidence the same happy thought 
occurred to both Roberts and to one Fox, of Derby, and that the 
machine was simultaneously invented by both of them. ‘ 

When in but a small way of business, Roberts was an active 
promoter of the first Mechanics’ Institution in Manchester, and was 
also one of the first members of the new Corporation of Man- 
chester, and served as a town councillor for many years. He was, 
with Dr. Walton and others, an active member of the Manchester 
Literary and Philosophical Society. 

The first patent taken out by Roberts was in 1822, for machinery 
for weaving plain and figured cloths, and also for certain improve- 
ments in the construction of looms for weaving plain and coloured 
cloths, and in the method of working looms by hand, steam, or 
other power. 

In the year 1823 the firm of Sharp and Roberts, Atlas Works, 
was established as locomotive builders, tool-makers, and general 
machinists, to which was added the manufacture of turret clocks. 

In the same year he patented some improvements in steam 
engines, and also in the mechanism through which the clastic 
force of steam was made to give an impulse to and regulate the 
speed of locomotive carriages, These improvements were of con 
siderable value.- His improvements in locomotive wheels are in the 
best motor cars to-day. The principle of the contrivance was the 
driving of two bearing wheels, independent of each other's action, 
on one axle by a carrier common to both, which could accomme 
date its action on the two wheels to any difference of rotary 
velocity which they might occasionally be required to perform. 

I must not omit to mention one of his inventions which has not 
been alluded to by those who have written about the Menai 
Tubular Bridge. A tubular bridge, it inust be obvious, consists of 
a number of plates exact duplicates of each other. The holes in 
the iron plates, when punched by an ordinary punching machine, 
do not always come opposite the holes of the plates to which they 
have to be riveted, fa this want of accuracy is often somewhat 
resented by a rimer—not a poet--which is inserted to make the 
way for the rivet, the result being either a hole too large for the 
rivet or a hole of such a shape as to require the insertion of the 
rivet in a diagonal manner, and very often resulting in great 
weakness and sometimes fracture of the margins of the plates. 
Roberts was requested to design a machine for punching the plates 
of the Menai Bridge, which he called the Jacquard punching 
machine. This machine, it may be said, printed holes to any 
pattern in the iron. The plates were punched to such perfection 
that they could be placed on each other and stacked, and bars of 
iron could be threaded through, so equally apart were the holes. 
The same machine punched the holes in the plates for the bridge 
over the St. Lawrence, and also for bridges for the Victor Emmanuel 

Railway in Italy. : This wonderful machine would mezzotint a por- 
trait or landseape in boiler plate if required. 

Afterwards Roberts proceeds to perfecting improvements in twin- 
screw boats, and generally in the constructing and propelling of 
vessels, which improvements he specified as exactly thirty-three in 
number. They related, among other things, to the construction 
of vessels with a passage outside the shrouds, and mode of con- 
structing vessels ‘so as to admit light in almost every part through 
openings made in the decks ; the use of compartments between the 
chimney and its casing for ventilating purposes, and the construc- 
tion of hollow beams for supporting floors and ventilating apart- 
ments, The Flora twin-screw boat made the fortune of several 
—? men by running the blockade in the American War in 

62, 

Richard Roberts’ greatest achievement, however, was the se f- 
acting mule. In 1832.this was patented, and in a few years it 
became common in every cotton mill in the world. If Roberts! ad 
received 1 per cent. of the profit made by it, he would have died a 
millionaire. : 

It might fairly be said of Roberts that he invented to order. 
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went to him and asked him for machinery to do work then 
done by hand, and he seems to have set himself to fulfil the order, 


People 


‘his may be seen in the way in which it came to pass that he 
invented the self-acting mule. The steam looms which were being 
worked consumed the production of ( rompton's hand-mule faster 
than the workmen could produce it. _ High wages were paid to 
spinners, who worked fewer hours for increased pay. The work- 
men feeling their power, struck for still higher wages and stopped 
the mills, for they coramanded the whole trade, and had accumu- 
lated a considerable fund in their trade society. Weavers, dyers, 
finishers, bleachers, and all dependent on twist, were thrown out 
of employment by the ‘ autoerats of the trade, who earned as 
much money in three days as sufficed to keep them in comparative 
luxury for a whole week. ‘T'rade suffered by the continual dis- 
turbances of the turn-outs, and as famine in Egypt led to the 
invention of the pump, so had necessity led to the invention of the 
gelf-acting mule. Several of the leading spinners appealed to 
Reberts in their dilemma, but he was busy with the new loco- 
motive designed by himself then : being made by his firm. 
Crompton’s hand-mule was erected in the works that he might 
familiarise himself with its motions and study how to construct 
one that should work automatically. The result we know. The 
new machine was immediately adopted by the Lancashire 
spinners, and in 1834 more than sixty mills, employing 400,000 
spindles, had the invention at work. 

The late Emperor Napoleon consulted Roberts about armour- 
clads and turret pes and I remember seeing drawings of these 
before they were su mitted to the Emperor, who received Roberts 
in person. 

5 he was also consulted by the Russian Government and invited 
to St. Petersburg by the Emperor Nicholas to take up his 
residence there, but he declined. 

Roberts died on the 11th of March, 1864, at the age of seventy- 
five, and was buried in Kensal Green Cemetery. Many of his 
brother engineers and his old workmen were present at the 
funeral, and the pall bearers were Benjamin Fothergill, Joho 
Ramsbottom, W. Heywood, Mr. Anderson, my father—John 
Bailey—and Alderman Fletcher, of Salford. His daughter, married 
to Mr. Paul Lubbold, of London, died three years after her father. 
Mr. Lubbold has placed a marble bust of the old inventor and a 
medallion portrait of his wife over their graves, which are side by 
side in the cemetery. 

Roberts’ chief no lay in his marvellous memory and his large 
capecity for combining forces. In his way through life nothing 
bearing on the application of steam or machinery escaped his atten- 
tion, and he was thus enabied to bring to beara wide experience 
and a vast array of well-digested facts. Nevertheless, he had a 
genial soul, and in his days of prosperity he did not neglect those 
belonging to him, His integrity was conspicuous. He abhorred 
alie. Scientific witnesses often have bad characiers, but his was 
well known for truthfulness, This was publicly acknowledged by 
both Lord Campbell and Lord Brougham, who on several occasions 
stated that they could always believe what he said. Richard 
Roberts loved his work for its own sake. Pecuniary reward with 
him was the last consideration. He would spend hours teaching a 
lad how to file flat and square. His eye was perfect in its educa- 
tion, for my father has told me that he could file a cube of metal 
true on all its sides without the aid of a square or ‘‘ straight edge.” 
His manners were somewhat rough, especially to arm-chair engi- 
neers. He took no trouble to reduce absurdities to metaphorical 
language. 

I have endeavoured to give some account of a man who has had 
an immense influence on our prosperity and comfort ; a man who 
will be classed in future records as one of the most remarkable men 
of the century, crowded as its history is with the names of great 
benefactors. His genius and the supremacy of his intellect caused 
all those contemporaries who knew him to bow to him as a great 
master. His old workmen always spoke of his ability with great 
reverence, for to them even he was a continual and fascinating 
surprise. It is said that it took about twelve weeks only for him 
to produce the first self-acting mule. The contractors for the 
Britannia Tubular Bridge wanted the machine to punch the plates, 
and it was quickly invented and made; but probably the most 
extraordinary exhibition of his wonderful versatility may be seen 
in the way which, at sixty years of age, he went to London from 
Manchester, an inland town, and invented successful blockade 
runners of great speed, and introduced improvements in steam- 
boats and warships of such a nature as to astonish and delight men 
who had devoted all their lives to that particular branch of engi- 
neering. His designs always gave evidence of his love for the 
beautiful. His locomotives, his turret clocks, his steamships, his 
slide lathe, his carpet loom, his slotting machine, all show his 
power of design in their graceful proportions, In all this he has 
taught engineers that metal in the right place always produces the 
et graceful contour; that strength and beauty always are in 
harmony. 

He was the greatest mechanical inventor of a great century, and 
Ihave pleasure, as an engineer, in paying homage to his supremacy, 
and I hope that his fellow-countrymen, and those who have 
benefited, will, in a more public manner, commemorate his genius 
by erecting a monument to him at Llanymynech. 








UTILISATION OF EXHAUST STEAM IN STEAM 
TURBINES.* 


IN steam engines operating intermittently, such as rolling mill 
engines, winding engines, elevator engines, &c., the enormous 
quantity of steam exhausted into the atmosphere constitutes a loss, 
the extent of which can hardly be realised. Nor can the improve- 
ments that have been so beneficial in continuous-running engines 
produce similar economies if applied to the intermittent engines, 
owing to the adverse conditions under which they are usually 
operated, 

Trials of modern winding engines frequently show a steam con- 
sumption 65 1b, to 80 lb. of steam per horse-power in mineral hoisted, 
while 100 1b. to 1201b. is not uncommon; so that allowing 20 per 
cent. condensation in the cylinders and passages of the engine, 
there is discharged into the atmosphere a minimum of 9000 !b. to 
10,000 1b, of steam per hour, which is theoretically capable of 
develoning 500 to 600 horse-power if supplied at atmospheric 
pressure and exhausted at a vacuum of 27in. Rolling mill engines 
frequently consume 50,000 lb, of steam per hour, which is theoreti- 
cally capable of developing over 2500 horse-power in expanding 
from atmospheric pressure to the vacuum of an ordinary condenser, 
even after deducting 20 per cent. for condensation losses. To 
reduce this enormous waste of energy, it has been proposed to 
utilise sulphur di-oxide gas in an additional cylinder, but this 
system is fraught with so many serious practical difficulties that 
its use cannot become general. 

3y M. Rateau’s system of directly utilising the exhaust steam 
from intermittent-running engines for power production, an enor- 
tous supplementary power becomes obtainable with but low first 
covt of installation. This system is entirely a practical success, 
having been in operation for several years in Europe. The prin- 
ciple of this system consists in the direct utilisation of the steam 
exhausted from the main engines by means of low-pressure steam 
turbines, operated condensing, and driving electric generators, 
centrifugal fans and pumps, blast furnace blowers ; in short, any 
apparatus requiring a constant rotary motion. As the exhaust— 
usually at or near atmospheric pressure—from an intermittent 
engine is unavoidably very irregular, and more or less discon- 
tinuous even, it is first of all necessary to regularise this discharge 
so that it can be delivered to the low-pressure steam turbine con- 
tinuously, and at a practically constant pressure. ‘I'he apparatus 
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for doing this Professor Rateau calls a steam accumulator- 
regenerator, or, briefly, a steam accumulator. 

‘he regenerative steam accumulator is composed of a vessel 
containing substances suitable for performing the function of a fly- 
wheel for the heat in the steam. On entering this apparatus the 
steam is condensed at or near atmospheric pressure, and its heat 
so accumulated during the periods when the main engines are 
exhausting larger quantities of steam than are required by the 
turbine, with the result that the temperature and pressure in the 
vesse: rise, When the supply of exhaust steam from the main 
engines falls off or ceases, the constant demand for steam by the 
turbine reduces the pressure in the apparatus, and re-evaporation 
or regeneration of the steam takes place, with consequent reduction 
of temperature. The heat absorbed by the “‘heat tly-wheel” in the 
first period is given out again during the second, 

In practice the variations of temperature are about 6 to 10 deg. 
Fah., which correspond to pressure variations of 2b. to 34 1b. per 
square inch, The range of pressure is entirely controlled by the 
weight of materials forming the ‘‘heat fly-wheel” and by adjusting 
the safety valve of the apparatus. The accumulator is built in 
four principal forms, depending on the materials forming the 
‘‘ heat fly-wheel” :—(1) Cast iron pan type; (2) scrap iron; (3) 
automatic agitation of water ; (4) mechanical agitaticn of water. 

(1) Cast iron pan type.—An apparatus of this form is employed at 
the Bruay Mines in France. It consists of one or more sheet iron 
tanks usually placed vertically and containing shallow pans of 
cast iron. These pans are filled with water when the apparatus is 
first put in operation and the steam circulates between and 
around them. The exhaust steam from the main engine passes 
directly down the walls of the tank and flows to the turbine; the 
remainder is condensed while the primary engine is exhausting and 
is re-evaporated when the exhaust stops, 

(2) Scrap tron.—A simpler arrangement consists of a tank con- 
taining old scrap iron. A 600 horse-power installation of this type 
is in operation in the Reunion Mines of the Saragossa-Alicante 
Railway, Madrid, Spain. In this apparatus the cast iron pans are 
replaced by old rails. The tank can then be placed horizontally. 
In this type, however, the heat-absorbing capacity of the 
water contained in the pans of the previous ty pe is lost. However, 
where old rails are available, this form results in great economy of 
first cost. For this reason it was found best to adopt this type at 
the Reunion Mines. Water being the substance having the 
greatest capacity for heat, it is evidently desirable to use it as the 
‘*heat fly-wheel,” to the exclusion of all other materials ; but as 
water is a very bad conductor of heat, in order to communicate a 
large quantity of heat to a given mass of water in a short space of 
time, it is necessary that the water be arranged in very thin sheets, 
or that an active circulation be produced in it so as to bring the 
whole mass rapidly in contact with the source of heat. The water 
types of accumulators have been designed to meet these require- 
ments, 

(3) Automatic agitation of water.—The apparatus is formed of a 
horizontal cylindrical boiler nearly full of water. Several horizontal 
pipes of elliptic section and large area are arranged in the boiler or 
tank, and reach from end to end, with vertical passages between 
them, The steam enters these pipes and passes into the passages 
by a number of small openings in the walls of the pipes. The 
steam, in discharging through these openings into the passages, 
causes an extremely rapid movement in the liquid, which flows up 
these passages and descends in other passages between the pi es 
and the walls of the tank. The necessary energetic circulation of 
the water is then obtained. Sheet-iron plates are arranged over 
the passages to direct the flow of the water in a horizontal 
direction and prevent its being thrown up into thedry pipe. The 
apparatus is furnished with a safety valve and discharge valve 
actuated by a float when the water rises to a given level. During 
the discharge of steam by the primary engine, an energetic boiling 
of the liquid takes place. When the exhaust stops, the water 
becomes more steady and gives back as steam the heat contained 
in it in a manner similar to an ordinary boiler. The dimensions 
of this apparatus are relatively moderate. An accumulator 20ft. 
long and 6ft. 6in. in diameter, containing 10 tons of water, allows 
of the utilisation of 10,000 lb. of steam per hour, when the 
primary engine has stops of as much as, and not over, a minute. 
A 350 horse-power accumulator of this type is under construction 
for the Bethune mines, Pas de Calais. 

(4) Mechanical agitation of water.—This active circulation of 
water can be obtained by means of mechanical power. For 
instance, a pump raising the water tothe top of the accumulator, 
the discharge pipe flowing in a perforated tank, through which 
perforation the water comes back to its balance. The weight of 
materials necessary to the regeneration of steam increases in pro- 
portion to the quantity of steam per hour and the duration of the 
stops. Suppose, for instance, it is desired to construct an 
accumulator of the water type. During each stoppage of the 
primary engine the accumulator must give up a weight of steam 
equal to 

p= Qt 


3600 

Q being the weight of steam per hour and ¢ the duration of each 
stoppage expressed in seconds, These P pounds of steam contain, 
at atmospheric pressure, 966 B.T.U. per pound. Whence the 
accumulator must be figured to be capable of giving up P x 966 
= N British thermal units within the allowable limits of variation 
of pressure. Calling O the variation of pressure corresponding to 
these pressure limits existing between the commencement and end 
of each period of rest, and if « be the required weight of water 
forming the heat fly-wheel, we have—the specific heat of water 
being unity— 
N 
0 
If, in place of water, the ‘‘ heat fly-wheel ” is composed of cast iron, 
of which the specific heat is about 0-11, a mass of iron will be 
required nine times as great as we have obtained above. For 
example, the steam consumption of the secondary engine being 
2200 lb. per hour—corresponding to about 77 effective horse- 
power—-the duration of each stop being one minute, and the 
allowable range of temperature 10deg. Fah., then we have 

p — 2290 x 60 _ 

3600 
and tbe accumulator must deliver 
36-6 x 966 = 35,400 B.T.U. 

Whence the weight of water necessary to deliver this quantity of 
heat per minute, with a range of temperature of 10 deg. Fah., is 
35, +10 = 35401b., or about 1-50 tons. For cast iron the 
weight is 1-5 + 0-11 = 13-75 tons. The accumulator is provided 
with fittings and accessories, which make the turbine and the main 
engine entirely independent of one another. 

(1) Free wir relief valve.—This valve is placed on the accumulator 
so as to allow the steam from the engine to escape directly into the 
atmosphere—or into the condenser— if the turbine, by reason of 
light load, does not require all the steam of the exhaust. A double 
beat valve is usually employed, in order to obtain a large area of 
discharge with a small lift, and also to balance the thrust of the 
steam. 

(2) Automatic expansion valve.—This is provided so that live 
steam from the boilers may be admitted to the turbine should the 
main engine be shut down temporariiy, or if sufficient exhaust 
steam is not available. Noinconvenience or difficulty arises in thus 
utilising live steam when the main engine is not working ; on the 
contrary, it tends to make the operation of the boilers more regular. 
Of course, in such a case the steam is not used at its initial pressure, 
and consequently there is a certain loss of efficiency ; but where 
this is likely to be of common occurrence an arrangement is adopted 
which avoids this difficulty, and is described later. 

(3) Steam check valve.—This is provided for shutting off the 
accumulator from the turbine when the main engine is skut down 
and the turbine is being supplied with live steam only. This is 


x= N = og P 
oO 
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used in the Reunion mines installation, and is similar to the atmo- 
spheric relief valve. 

(4) Water check valve.—This is employed only on accumulators of 
the water type, and is used to prevent the water from returning to 
the main engine when it is shut down for any length of time. 

(5) Automatic trap.—The water entrained in the exhaust steam 
is discharged by an automatic trap, usually an inverted syphon, or 
an automatic valve operated by a float inside the apparatus. 

It is evidently possible to utilise the regulated flow of steam from 
the accumulator in a reciprocating engine, but such an engine 
would-be of very large size, the initial cost would be higb, and 
its thermal efficiency low, on account of the great cylinder conden- 
sation that would occur. It is entirely unimportant what system 
of turbine is employed. The type developed by M. Rateau is of 
the multi-cellular direct-action type. The steam consumption of 
this turbine is very low. In conditions where a piston engine 
requires 50 lb. of steam per brake horse-powor, the turbine re- 
quires only 31-51b.; it is assumed that the initial pressure is 
that of the atmosphere, and the back pressure equivalent to 27in. 
vacuum. In the particular case of low-pressure turbines the in- 
fluence of a good vacuum in the condenser is considerable. 

When exhaust steam at atmospheric pressure is used an electric 
horse-power can be produced at the terminals of the dynamo for 
26-5 Ib. to 36-3 lb., depending on the vacuum obtainable. 
When the turbine is supplied with steam at a pressure of only 
7-5 lb. absolute, an electric horse-power can be given for 36 lb. of 
steam under good conditions of vacuum. A very sensitive centri- 
fugal governor controls the speed of the turbine, so that the varia- 
tions do not exceed one per cent., notwithstanding the fluctua- 
tions of pressure in the accumulator, and of the load in the 
dynamos, 

When the low-pressure turbine is supplied with live steam, as 
already mentioned, the steam consumption per horse-power is 
evidently higher than would be realised by a machine designed to 
operate at the full boiler pressure—for example, 33 1b. instead cf 
22 1b. to 261b. When the operation of the main engine is not 
very irregular, the time during which the turbine takes live steam 
is relatively very small, so that the somewhat larger steam con- 
sumption during this time has hardly an appreciable influence on 
the average economy. On the other hand, if the turbine is 
required to operate during long periods of rest of the main engine 
—for example, twenty-four hours a day while the engine runs ten 
hours only—the increased consumption is no longer negligible. 

For the latter case, the turbine is then so arranged that under 
all conditions the highest economy is assured by adding a high- 
pressure section to the turbine, arranged to receive the live steam 
from the boilers when the main engine is shut down. After 
passing through the high-pressure section, the steam enters the 
low-pressure turbine. Thus the turbine operates with equal 
economy either with the exhaust from the main engine, or with 
live steam, or with both together. The two sections of the turbine 
must be considered as an ordinary high-pressure turbine arranged 
to receive at any moment, and to utilise in the most economical 
manner, the exhaust steam from a primary or main engine. It 
should be clearly understood that the live steam is admitted 
automatically as required by an appropriate governor, With an 
ordinary vacuum, such a turbine will not require, at full load, 
over 17-5 lb. of steam per hour at a gauge pressure of 1001b. per 
square inch, and, as stated above, from 26]b. to 36 lb., depending 
on the vacuum, when it is supplied with steam at atmospheric 
pressure only. 

By means of this simple arrangement, a machine which always 
operates to the best advantage is obtained. At times when no 
exhaust steam is available it is simply an ordinary high-pressure 
turbine properly utilising live steam. When the supply of exhaust 
steam begins, a proportional reduction takes place in the quantity 
of live steam required. A combined high and low-pressure turbine 
can draw its steam supply not only from two sources at different 
pressures, but from three or four sources—an advantage which 
cannot be as easily arranged in the case of a reciprocating engine. 
It is unnecessary for the supply of exhaust steam to be sufficient, 
at least for short periods, to give the full load of the turbines ; it 
may be only a portion of the total. 

Original installations were made in mines. The utilisation of 
exhaust steam can be equally well carried out in steel works, in 
metallurgical works, and generally in any industry which employs 
intermittent running engines—as, for example, rolling mills and 
steam hammers. For this class of engines the use of condensation 
or multiple expansion presents the same difficulties as mentioned 
above, so that the steam economy is low. The system conse- 
quently can be employed in steel works equally as well as in mines ; 
but it offers far greater advantages, because most of the engines 
are running night and day. Instead of producing electric power, 
the energy in the turbine may be employed to drive high-pressure 
ventilating fans or centrifugal air compressors. 

Engines consuming 40,000 Ib. to 45,000 Ib. of steam per hour are 
frequently found in rolling mills. The turbine will not require 
over 31 lb. of steam per electric horse-power hour, so that the 
exhaust steam from such an engine can be used to produce over 
1500 electric horse-power. Generally, however, the exhaust from 
several engines can be delivered to a central station, where it can 
be used in a number of turbines. If Q be the weight of dry steam 
in pounds thus delivered per hour the electric horse-power which 
can be developed will be equal to 2. 
modern steel works an addition of several thousand horse-power 
can be rendered available by Rateau’s system. : 

In cases where a central condensing system is already installed 
we place the accumulator and turbine between the primary engine 
and the condenser. Outside of the better efficiency ‘in which the 
steam is used by this means, there is the additional advantage in 
the case where the steam is delivered to the turbines at slightly 
above atmospheric pressure of avoiding the leakage of air into the 
exhaust system. But it must be pointed out also that turbines 
can also be operated with steam at a pressure below atmosphere if 
it is not desirable to raise back pressure on the primary engines 
on account of decreasing their power. 

It would seem at first extraordinary that the steam can be 
utilised better by Rateau’s system than by simply operating the 
primary engines condensing. But it is not difficult to show that 
the advantage is very considerable. This advantage is due to the 
fact that ina turbine the steam can be expanded down to the 
very last limit, and the turbine will give an excellent efficiency, 
while the contrary is true in the case of reciprocating engines. 
Steam turbines normally develop 65 to 70 per cent. of the energy 
theoretically available by expanding the steam from atmospheric 
pressure down to the condenser vacuum, while reciprocating 
engines under the same conditions only develop 35 to 40 per cent. 
of that energy. In other terms, the whole installation utilises the 
available heat in the steam leaving the boilers better when 
reciprocating engines are used for high pressures and turbines for 
low pressures, The truth of this is proved in the following 
manner, 

Let N be the mean steam consumption of the primary engine 

er effective horse-power per hour when operating non-condensing. 
Then the advantage (a) when they are simply operated con- 
densing, (/) when Rateau’s system is applied, is as follows :— 

When ordinary condensation is employed, about 15 to 20 per 
cent. of the steam is saved. Let us take the latter figure. Then 
for each effective horse-power produced. by the primary engines a 
quantity of high-pressure steam equal to 0-2 N becomes available. 
Suppose this steam be employed in a first-class reciprocating 
engine to generate electricity. The steam consumption of a 
generating set with a compound or triple-expansion engine is not 
less than about 16°5 lb. of steam per electric horse-power, so that 
the power rendered available will be 

O2N_ N 
16°5 32°5° 


With our system, as the primary engines still operate non- 


It is easy to see that in 
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condensing, they will consume the same weight of steam for the 
same useful work produced. But the exhaust steam can produce 
in a low-pressure turbine an effective horse-power for 31 lb. of dry 
steam per hour. But if a weight of steam N is exhausted from 
the primary engines, there will be only 80 per cent. of this as dry 
steam, assuming 20 per cent. of the steam condensed in the 
engines and pipes. This weight of steam is capable of: furnishing 
useful work in electric horse-power tite to 


“$i 


38°75" 


Thus, for each useful horse-power developed by the primary 
engines, for a steam consumption of N lb. per hour when 


. . N . . 
operating non-condensing, Po = useful horse-power is obtained at 
S20 


the most with the ordinary system, while with Rateau’s system 
more than double this power is obtained. The ratio of these twa 
figures, moreover, is independent of the higher or lower economy 
of the primary engines. 

It will be observed that the accumulator can be employed with- 
out a turbine to steady the discharge of steam to the condenser. 
The satisfactory operation of a condenser connected to an inter- 
mittent engine is due to long exhaust pipes and the presence of a 
certain quantity of water iu the pipes, which acts as a ‘‘heat fiy- 
wheel.” The accumulator can therefore be used to advantage 
to enable the condensers to operate under a less variable load, and 
there is no objection to the use of jet or ejector condensers, This 
applies principally to mine shafts, where—besides the winding 
engine—there are several other engines, such as fan engines, com- 
pressors, &c., and which not infrequently have a total steam con- 
sumption greater than that of the winding engine. An accumulator 
piaced between the latter engine and the condenser will then 
prevent the irregularity of the exhaust from that engine from 
affecting the vacuum given by the condenser. 

The economies resulting from the use of the Rateau system are in 
first cost and in operating cost. The saving in initial cost is that 
instead of additional boilers to develop the power required, a steam 
accumulator only is needed, and is far less expensive than boilers 
of equivalent capacity. The less cost of a turbo-dynamo, compared 
with a reciprocating engine and generator of the same power, is 
also to be considered. The saving in operating expenses result 
principally from the fact that no additional coal is burned while 
the main engine is in operation; and also because there are no 
interest and depreciation charges for additional boilers. 

Installations of the Rateau system are in operation or in course of 
erection at the following places, among others :—350 horse-power 
at the Bruay Mines, France ; 600 horse-power at the Reunion Steel 

forks, Spain; 500 horse-power at the Firminy Mines, France ; 
2700 horse-power at the Donetz Steel Works, Russia; 750 horse- 
power at the Romback Steel Works, Germany ; 700 horse-power at 
the steel works of Poeusgen, Germany ; 600 horse-power at the 
Houssu Mines, Belgium. 








LAUNCHES AND TRIAL TRIPS. 


FoLGATE, steamship; built by, Swan, Hunter and Wigham 
Richardson, Limited ; to the order of, Mr. H. W. Dillon; dimen- 
sions, 350ft., 47ft. by 27ft. 3in.; to carry, 5900 tons dead-weight : 
engines, triple-expansion, 23}in., 39in., 66in. by 45in., pressure 
180 lb.; constructed by, Wallsend Slipway and Engineering Com- 
pany; a mean speed of 11} knots was attained ; trial trip, 
October 13th. 

DowLals, large steel steamer; built by, R. Craggs and Sons, 
Limited ; to the order of, Messrs. Horel, Limited, Cardiff; to 
carry, 5200 tons dead-weight ; engines, triple-expansion, 234in., 
38in., 64in. by 42in., pressure 1801b.; constructed by, Richardsons, 
Westgarth and Co.; a speed of 114 knots in ballast condition was 
attained ; trial trip, October 13th. 

PARIKA, steamship; built by, Swan, Hunter and Wigham 

Richardson, Limited; to the order of, Sprostons, Limited, 
Demerara ; dimensions, 147ft., 24ft. 6in. by 9ft.; to carry, pas- 
sengers ; engines, two sets triple-expansion, 94in., 15in. and 2din. 
by 18in., pressure 180 Ib.; constructed by, Messrs. J. S, Vaux and 
Co.; a mean speed of 10} knots was attained ; trial trip, Octo- 
ber 15th. 
_ TOWNELEY, steel screw steamer; built by, Wood, Skinner and 
Co., Limited; to the order of, the Burnett Steamship Com- 
pany, Limited, Newcastle; to carry, 1800 tons dead-weight ; 
engines, triple-expansion, 184in., 30in., 49in. by 33in., pressure 
1801b.; constructed by, North-Eastern Marine Engineering Com- 
pany ; a mean speed of over 103 knots was attained ; trial trip, 
October 17th. 

DURNDALE, passenger and cargo steamer; built by, Swan, 
Hunter and Wigham Richardson, Limited ; to the order of, Société 
Générale de Transports Maritimes 4 Vapeur, Marseilles ; dimen- 
sions, 356ft., 45}ft. by 26jft.; to carry, 5300 tons dead-weight ; 
engines, triple-expansion, 22in., 37in., 62in. by 42in.; constructed 
by, Swan Hunter and Wigham Richardson; on the trip the 
machinery worked without a hitch ; trial trip, October 19th. 

OTTENSEN, steamer; built by, Swan, Hunter and Wigham 
Richardson, Limited ; to the order of, the Deutsch-Australische, 
D.G., of Hamburg; dimensions, 380ft. long by 49}ft. beam ; 
engines, four-crank quadruple-expansion ; ‘ constructed by, 
builders ; the engines worked without a hitch; trial trip, Octo- 
ber 21st. 

CALEDONIA, twin-screw steamer; built by, David and Wm. 
Henderson and Co., Limited ; to the order of, the Anchor Line 
(Henderson Bros.), Limited, Glasgow ; dimensions, 518ft., 58ft. by 
36ft. 6in., and gross tonnage 9400 tons ; to carry, 6800 tons dead- 
weight ; engines, triple-expansion, 3l}in., 514in., 85in. by 54in., 
pressure 180 lb.; constructed by, builders ; the Caledonia will be 
the largest and most powerful steamer sailing regularly from the 
Clyde ; launch, October 22nd. 

CoQveET, steel screw steamer ; built by, Sir Raylton Dixon and 
Co., Limited; to the order of, Messrs. Glover Bros, for the 
Mercantile Steamship Company, Limited ; dimensions, 372ft., 50ft. 
by 28ft. 3in.; to carry, 6850 tons; engines, triple-expansion, 
20in., 42in., 68in. by 45in., pressure 180 lb.; constructed by, Messrs, 
Blair and Co., Limited ; launch, October 24th. 

SwarnBy, trunk steamer; built by, Ropner and Son; to the 
order of, Messrs. R. Ropner and Co.; dimensions, 337ft., 48ft. by 
28ft. 5in.; to carry, 6000 tons deadweight ; engines, triple-expan- 
sion, 1400 horse-power, pressure 180 1b.; constructed by, Blair and 
Co., Limited ; launch, October 25th. 

ELsA, steel screw steamer ; built by, Tyne Lron Shipbuilding 
Company, Limited ; to the order of, Norwegian owners ; dimen- 
sions, 335ft., 48ft. by 28ft.; to carry, cargo; engines, triple- 
expansion, 24in., 39in., 66in. by 45in., pressure 180 lb.; constructed 
by, North-Eastern Marine Engineering Company, Limited ; launch, 
October 25th, 

STEEL screw steamer; built by, Swan, Hunter and Wigham 
Richardson, Limited ; to the order of, the Ellerman Lines, Limited ; 
dimensions, 387ft., 46ft. Sin. by 30ft. 5in.; to carry, 6900 tons 
deadweight ; engines, triple-expansion, 23}in., 40in., 69in. by 
48in., pressure 212 lb.; constructed by, Wallsend Slipway and 
Engineering Company ; launch, October 25th. 

CLAREMONT, turret steamer ; built by, Messrs. W. Doxford and 
Sons, Limited, Pallion ; to the order of, the Horsley Line, Limited, 
West Hartlepool; dimensions, 352ft., 48ft., 26ft.; to carry, 
6300 tons deadweight ; launch, October 26th. 

CLaRissa RADCLIFFE, steamship ; built by, Messrs. Ropner and 
Son ; to the order of, Messrs. Evan Thomas, Radcliffe and Co. ; 
dimensions, 363ft.; to carry, 7500 tons deadweight; engines, 
triple-expansion, 1800 horse-power, pressure 1601b.; constructed 
by, Blair and Co., Limited ; aspeed of over 11 knots was attained ; 
trial trip, October 29th, 





AUSTRALIAN NOTES. 
(From our own Correspondent.) 


GREAT activity is being displayed in Northern Queensland, owing 
to the discovery of wolfram over a large area. The find extends 
from forty miles from Townsville to as far north as 200 miles west 
of Cairns, It is reported that buyers from Krupp’s in Germany, 
and from some big firms in London, are paying £130 per ton for 
the mineral on the field. 

In the New South Wales Arbitration Act a clause was inserted 
giving preference to unionists, and whenever a decision is given 
this clause is insisted upon. This is causing the greatest blot on 
the Act, for some of the unions, not satisfied with receiving all the 
benefits the Act provides, are attempting to make close corpora- 
tions of their unions. Quite recently the Wharf Labourers’ Union 
practically closed their books against the inclusion of any more 
members, and it was only on a specific case being cited before the 
Arbitration Court that the officers of the union were compelled to 
open their books to intending members. The decision of the Court 
is now pending in reference to the cancellation of the Journeymen 
Coopers’ Society on the ground that a rule of the society had not 
been bond side administered or observed, insomuch that it permitted 
an unreasonable test to be applied to the skill and competency of 
those applying for admission to the society. A non-unionist, who 
had for some years followed his trade, was debarred from obtaining 
a permanent situation by the operation of the preference to 
unionists clause in theaward. He was called upon to undergo the 
test of making a cask to test his competency, and because the 
society did not consider that the test resulted in his favour, he 
was refused initiation to the society, and although he claimed to be 
a skilful and competent cooper, he could not enter the service of a 
firm that was willing to employ him. 

No less than eight new lines of railway, totalling 217 miles, have 
been opened for traffic in Queensland during the year ended 
30th June last. This brings the railway capital on open lines up to 
£20,887,585. It is noticed that a capital expenditure of £523,064, 
representing the cost of the Bowen and Cooktown railways, has 
been eliminated from the capital cost because these lines were closed 
for traffic on 31st January, 1903. As the interest on this money is 
still to be paid, it is against railway practice to deduct the cost of 
a closed line from capital when it still exists as a debt. 

A net revenue of £493,601 has been produced, showing an 
increase over the previous year of £122,753, for while the gross 
revenue increased from £1,234,230 to £1,305,552, the working 
expenses declined from £863,382 to £811,951. The effect of more 
economical working is shown that the tonnage of goods and live 
stock carried has increased from 1,566,960 tons in 1903 to 
1,572,226 tons in 1904; the goods train mileage decreased by 
306,709 train miles. 

Last year the Commissioner adopted an innovation in the 
principle of crediting branch lines with an allowance of 10 miles in 
addition to its actual length, in allocating the mileage proportion 
of revenue for a branch line. Hitherto it has been the general 
custom to proportion the revenue to branch and main lines accord- 
ing to mileage on each section, but as the branch line, without 
doubt, creates revenue for the main line, it should be entitled to a 
greater proportion of net earnings than its mileage proportion 
allows. 

Mr. H. Horniblow, who formerly held the position of locomotive 
engineer, has been reappointed to that position upon the expiry in 
February last of Mr. George Nutt’s term of engagement as chief 
mechanical engineer. During the last five years a sum of £721,184 
has been expended in renewals and repairs to rolling stock. An 
experimental second-class sleeping car, capable of accommodating 
thirty passengers, has been run on the Brisbane-Rockhampton mail 
train with much success. ‘I'wo more have been built in the railway 
workshops, so that all the North Coast trains will have this accom- 
modation. 








NAVAL ENGINEER APPOINTMENTS. 


THE following appointments have been made at the Ad- 
miralty :— 

Engineer Rear Admiral.—S. J. Robins, to the Vivid, additional, 
for Fleet Reserve and depdt duties. 

Engineer Commanders.—G. E. Bench, to the Mildura; H. J. 
Rampling, to the Acheron, for supervision of instruction of 
stokers, second class ; G. B. Alton, to the Sutlej ; G. K. Edwards, 
to the Vivid, for the Warrior ; H. Gaisford, to the Pembroke, for 
supervision of instruction of engine-room ratings in the Gossamer, 
on commissioning. 

Engineer Lieutenants.—F. J. Sercombe, to the Thetis, and C. M. 
Weeks, to the President, to assist chief inspector of coals in South 
Wales in inspecting manufacture of patent fuel ; G. H. Scullard, to 
the Racer, for service at Osborne ; J. M. J. Murphy, to the Halcyon, 
for the Erebus, for charge of stores; H. R. Batchelor, to the Fire 
Queen, for the Orlando ; D. P. St. J. Benn, to the Fire Queen, for 
the Cumberland ; P. Wheater, to the Euryalus, for service as coal 
inspector at Australian and New Zealand mines; E. V, Waud, to 
the Pembroke, for the Sutlej, J. B. Hewitt, to the Antelope ; J. B. 
Nicholson, to the Halcyon, for the Falcon; E. V. Waud, to the 
Sutlej ; W. J. Steil, to the Fire Queen, for the Gibraltar; B. F. 
Freeman, to the Fire Queen, for the King Alfred ; S. R. Lewis, to 
the Vivid, for the Hood; C. H. Johnson, to the Vivid, for the 
Sentinel ; E. Crabtree, to the Sappho, for the Leda ; W. C. Sanders, 
to the Halcyon, for the Cheerful ; R. S. Jennings, to the Pembroke, 
for the Achilles, on the Sheldrake paying off ; T. B. Huddy, tothe 
Vivid, for the Blonde ; H. W. Heyes, to the olus, for the Sharp- 
shooter; H. C. D. Barker, to the Halcyon, for the Peterel; and 
J. H. Jenkin, to the Vivid, for supervision of instruction of engine- 
room ratings on the Skipjack, on commissioning. 

Engineer Sub-lieutenants.—-E. W. Roberts, to the Britannia, for 
instruction of cadets in steam and the steam engine ; W. J. Hawken 
and H, H. Gordon, to the Sutlej. 








LEEDS ASSOCIATION OF ENGINEERS.—At a meeting of the Leeds 
Association of Engineers, held on October 27th, the President, 
Mr. C. R. Goldsack, occupying the chair, a paper by Mr. J. C. 
Jefferson, on “* Recent Improvements in Water-tube Boilers,” was 
read in hisabsence by Mr. J. C. Moorhouse. It wasa satisfaction, 
said the author, to state that, in his opinion, the most important 
of these improvements had emana from Leeds, and from a 
member of the Association. The water-tube boiler had vastly 
increased the amount of power available over the ftlame-tube boiler, 
but, unlike the latter, had required fifty years for its growth, 
The late improvements had resulted in a compound of the Scotch, 
locomotive, and water-tube boilers. He did not know of any other 
design of boiler for any purpose which so completely fulfilled the 
requirements. It would be remembered that the report of the 
Committee on the suitability of water-tube boilers for the Navy 
indicated that some compromise between the Scotch and water- 
tube boilers was desirable. Small models of the various systems 
described, also sections of the joints and tubes, were placed on the 
table for inspection, along with a small model having a few of the 
double-flow water tubes fitted into a tank, to demonstrate the 
rapid and systematic circulation produced. Mr. Alfred Towler said 
that, although the water-tube boiler had not been altogether a 
success, and had been condemned by the Commission, the boiler 
described impressed one favourably, especially for marine ied ge 
and it was ae to anticipate that a new industry might be 
opened out in s, Other speakers continued the debate, 





THE IRON, COAL, AND GENERAL TRADEg 
OF BIRMINGHAM, WOLVERHAMPTON, ayp 
OTHER DISTRICTS. 


(From our own Correspondent.) 


THE engineering trades are steadily employed. The question of 
ironworkers’ wages continues to occupy attention, and replies have 
just been received to circulars sent out by the Board to the 
employers asking for an expression of views as to the desirabilit 
of its continuation. It is believed that the re-organisation of tha, 
body will be accomplished before long to the satisfaction of both 
sides, without any serious rupture taking place. Fairly regular 
employment is being found at the various works, Staff rdshire 
cinder forge pig iron is quoted 41s, to 42s.; part-mine, 43s. to 45s, 
all-mine ordinary, 60s, to 65s.; ditto best, 75s. to 80s.; cold 
blast, 95s. to 1 A fair amount of business is passing in 
Midland descriptions of crude iron, Northamptons being 
quoted 41s, to 42s., and Derbyshires 43s. to 44s, In the 
finished iron trade sheets continue to improve, and the forej D 
demand for galvanised corrugated descriptions keeps very satis. 
factory. The Wolverhampton Corrugated Iron Company 
is progressing satisfactorily with the arrangements announced 
some weeks ago for erecting new works at Ellesmere Port, Cheshire 
at a cost of about £50,000. It turns out that they do not con. 
template anything of the sort. Galvanised corrugated sheets 
f.o.b. Liverpool, are quoted £10 5s, to £10 10s., and spelter eon. 
tinues dear. India, South America, and Australia are all buying 
freely. Plain sheets are in moderate demand, at £6 10s, to 
£6 12s, 6d. for doubles. 

In the bar iron trade the ‘‘ list” houses are doing tolerably well 
on railway account, and also for Admiralty purposes, and quota- 
tions are maintained at £8, with Earl Dudley’s brand £8 12s, 64, 
Second grade bars are £7, and common unmarked are quoted 
£5 15s, to £6. Thereisa rather better call than recently for nail 
rod and rivet iron at £6 10s, to £6 15s., whilst gas strip is also 
moving better than of late at £5 17s. 6d. to £6. Angles are £6 to 
£6 5s,, and the general quotation for hoop iron continues £6 12s, 6d, 
to £6 15s. The steel trade remains without material change on 
the week, boiler plates being quoted £6 15s, to £7 5s., and angles 
£5 to £5s, 10s, 

In the machinery trades a fair degree of activity is observable, 
and it looks as though the winter would prove a satisfactory period, 
A considerable amount of railway work 1s about, which keeps the 
rolling stock builders well engaged, and a good deal of business is 
also reaching manufacturers of motor cars, trol engines, and 
accessories in connection with the tendency which is becoming more 
and more marked for the railway companies to adopt motor 
services as feeders to their main lines in various parts of the king. 
dom. The sporting gun trade is fairly active on foreign account, 
Some attention has been directed lately to the purchase of foreign- 
made barrels in this industry, but one of the leading English 
makers publishes this week in the Midlandsthe reassuring Pre os 
tion that with regard to steel barrels they buy English steel made 
to their own specification, adopted after exhaustive and costly 
experiments ; they 7 their own workmen to draw and drill; 
and in their own factory they turn, bore, choke, and finish. In fact, 
they never import foreign tubes, except where Krupp or other foreign 
steel is stipulated by the customer, which is very rarely, and con- 
cerns certainly not more than 1 per cent. of their entire output, 
As regards figured barrels, they never use any except English make, 
and they are using to-day precisely the same quality of English 
tubes as they were using fifty years ago, This example of indus- 
trial patriotism, in these days of reliance upon outside assistance, is 
decidedly cheering. a are being made to form an associa- 
tion in the galvanised hollow-ware trade in Stourbridge and 
district. 

Makers of minting machinery are busy. Machine tools are in 
fairdemand. Firms engaged in the weldless steel tube trade find 
that matters are looking up a little. It seems a pity that in this 
trade most of the billets used are still purchased from Sweden. It 
is necessary to have first-class billets. Sometimes there are small 
defects in the steel which cannot be seen on the outside, but 
which are found in the centre of the billet. This, however, 
entirely spoils the tube when drawn. Prices for weldless steam 
tubes have recovered a little lately, and are now not quite so far 
as previously below the prices of lap-welded steam tubes. Boiler 
tubes of both kinds have, however, grown steadily cheaper during 
the past few years, and so have cycle tubes ; indeed, whereas 
eight years ago, in 1896, makers could sell cycle tubes with a dis- 
count of 50 per cent. off the list, to-day 924 per cent. discount is 

uoted. That is to say, that tube manufacturers can only get 
27 10s. to-day for productions for which they got £50 in 1896. 
This, of course, is a serious matter, and many of the tube firms 
have severely suffered, although matters are now once more look- 
ing up again a little. Some good orders have lately been received 
for wire nails, and in this industry efforts continue to be made to 
cheapen production by substituting oe for manual labour. 
The details are now being perfected in a Midland factory of an 
extraordinarily ingenious machine which promises to restore to 
the Midlands the supremacy in the wire nail trade which has been 
wrested by German competitors. The machine, it is contemplated, 
will have a capacity of 90,000 to 100,000 finished wire nails per 
hour. This is about three times as fast as the productive speed 
of the wire nail making machines used in the leading works in the 
United States. It puts a splendid head on the nails without cs 
any hammer blow, and the only defect that remains to be grapp! 
with is a slight “tin” left upon the points, but this is a detail that 
should be quickly remedied. 

The formal opening has taken place since last issue, at Stoke- 
on-Trent, of the new electricity and destructor works which have 
been erected there by the Stoke Corporation. The estimated cost 
of the whole scheme is £30,640, the electricity works costing 
£17,840, and the destructor works £12,800. The buildings have 
been designed and carried out by Mr. A. Burton, borough surveyor, 
who has also superintended the erection of the destructor plant, 
whilst the electrical portion of the work has been under the direc- 
tion of Mr. P. J. 8. Tiddeman, the Council's electrical engineer. 
The destructor works contain duplicate sets of plant, each set being 
capable of dealing with thirty tons of refuse per day. An offal- 
charging hopper and hearth have been provided, and at the 
request of the Board of Trade, special a ements have been 
made for cremating carcases of animals which have died from 
anthrax. 

The growing use of aluminium in the engineering industries 
formed one of the chief points in a lecture delivered before the 
University of Birmingham Engineering Society by the President 
of that Society, Professor Thomas Turner, entitled ‘‘ The Manu- 
facture and Uses of Aluminium and its Alloys.” The lecturer 
showed that the world’s output since 1890 had risen from 40 tons 
to 10,000 tons, of which last amount more than half was made in 
America, The price during the same period had decreased from 
£1000 a ton to £120, At present aluminium is as cheap, bulk for 
bulk, as copper, and cheaper than tin, and as only lead and zinc are 
cheaper, bulk for bulk, there appears to be every probability of a 
considerable extension in the aluminium industry, Although 
aluminium is in Nature the most widely distributed of all the 
metals, yet its price will probably never be so low as that 
of iron and of other motals requiring less heat for their pro- 
duction, 

A number of interesting practical demonstrations have been 
given in the Municipal Technical School, Suffolk-street, Birming- 
ham, before the Staffordshire Iron and Steel Institute—the mem- 
bers of which went over from Dudley—by Mr. J. H. Stansbie, to 
pr gv a paper by him entitled, ‘‘ The Electric Smelting of Iron 
and Steel.” 
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NOTES FROM LANCASHIRE, 
(From our own Correspondents.) 


Manchester. —On_ the Iron "Change on Tuesday there was a 
better feeling, this remark applying to almost every 


»idedly 
 covarete lt of the iron and steel trades. The engineering 
Separtment was not perhaps quite so well spoken of, and there are 
i f dulness in the electrical section. Machine tool 


, signs 0 
cokers “appear pretty well employed at present, and in textile 


machinery there is a disposition to purchase at the present low 
figures ruling for abroad. There are additional inquiries for loco- 
yotives, especially from India and the Colonies. No doubt if makers 
were inclined to acce t somewhat lower prices than at present rule a 
jumber of orders could be placed locally, but as there is 


large | ‘ : - 
= prospect of an improvement in the raw material, they do not 
seem inclined to quote lower. In pig iron the advance in both 


Middlesbrough and Scotch continues, and West Coast hematite 
was reported 1s. dearer on Tuesday, This should in turn influ- 
ence English makes of pig iron ; indeed, holders are exceedingly 
firm, and on Friday last asked 6d. to 1s. per _ton more 
money. Better cables continue to arrive from the United States 
of improvement in the iron and steel industries. Judging from 
the result of inquiries made, merchants here are offering makers 
slightly over current rates for delivery for the ensuing three or six 
months. as the case may be. Public stocks inthe United Kingdom 
show a slight increase on the week, but this has not hitherto made 
any difference in this market. Ordinary quotations are:— 
Lancashire No. 3 foundry, 51s, to 51s. 6d.; Lincolnshire ditto, 47s. ; 
Staffordshire ditto, 48s.; Derbyshire ditto, 52s, 3d. to 52s, 6d.; 
Middlesbrough, open brands, 52s. 6d. to 52s, 9d., with named 
brands 6d. to 1s. extra. Scotch: Gartsherrie, 54s, 3d. to 54s. 9d.; 
Glengarnock, 52s. 9d. to 53s.; Eglinton, 51s. 3d. to 52s,, delivered 
Manchester; Gartsherrie, 52s. 9d. to 53s.; Glengarnock, 50s. 6d. 
to dls. 6d.; Eglinton, 50s. to 50s, 6d., delivered Morecambe ; 
Cumberland hematite, 60s, to 61s. 6d., delivered Manchester. 
Forge iron fairlysteady. In finished iron more movement is reported, 
and inquiries are numerous, and for quantities. It is evident that 
a fair number of orders, a mags for bars, are being put through. 
Lancashire and Yorkshire bars, £6 5s.; Staffordshire, £6 7s. 6d.; 
hoops, random, £6 17s, 6d. to £7 2s, 6d., with specially cut lengths 
5s, extra ; sheets, £7 5s, to £7 103.; steel bars, £6 to £6 2s, 6d.; 
English billets, £4 7s. 6d. to £4 10s.; foreign, 10s, to 12s. per ton 
lover: hoops, £7 5s.; sheets, £7 5s. to £7 7s. 6d. ordinary, and 
£8 to £8 7s. 6d. best C.A. and C.D., delivered Manchester. Boiler 
plates are held for Association rates of £6 17s, 6d., delivered Man- 
chester. 

Makers of English billets hold out for full rates, and there is 
little heard of either German or American competition, as was the 
case some short time ago, 

Metals: Copper, lead, and spelter rule firm. Raw copper has 
been steadily advancing for some time past, and the manufactured 
stuff has risen in consequence, Sheets are now quoted £75 to £77 
er ton , copper seamless tubes, 94d.; ditto brass, 74d.; rolled 

rass, 63d. 

Although there has been little change to report in the coal trade 
during the past week, there has been some improvement in the 
demand. House coal is slightly better, and best engine slack is 
exceedingly firm at late rates. There is also a better inquiry for- 
ward for shipment, and rumours were rife on Tuesday that there 
was an order for 250,000 tons for shipment from the Mersey. Coal 
for prompt by the Manchester Ship Canal has quietened down 
somewhat. There is a noticeable improvement in the time now 
worked by the men at the collieries in East Lancashire. In some 
cases six days a week are being putin. Quotations are :—Best coal 
for domestic purposes, 13s, to 14s.; seconds, 12s. 6d. to 13s.; and 
common, 9s, to 10s.; best engine slack, 7s, 6d. to 8s.; medium, 6s. 
to ts, 9d.; common, 4s. 3d. to 5s.; steam and forge coal, best. 
8s, 3d. to 8s, 9d. per ton; screened coal, 9s, 3d. to 9s, 9d.; un- 
screened, 8s. 9d. to 93, 2d., delivered Manchester Ship Canal. 

Barrow.—The trade doing in hematite pig iron is very small in 
extent, but it is steady, though in much lighter weights than is 
usually the fact. Makers are short of orders, generally speaking, 
yet they have sufficient business in hand to keep the twenty-three 
furnaces now making iron in blast without increasing stocks. The 
latter are very small in warrant stores, standing as they did a 
fortnight ago at 12,392 tons. Makers’ stocks are fairly large, but 
they are mostly held, not for sale, but for use in the making of 
steel. No alteration can be noted in the price of iron, which is 
steady at 53s, 6d. net f.o.b. for mixed Bessemer numbers ; warrant 
iron, 52s, 6d. net cash sellers, buyers 6d. less. 

There is a slow business in hematite iron ore. Orders are not 
only few, but of small size, and large parcels of Spanish ore have 
lately been imported. Native sorts are at 8s. 3d. to 8s, 6d. per ton 
net at mines. 

The steel trade shows no life in any department, but there is 
marked steadiness in the working of the mills, although the rail 
mills are only on half time. Prices are at £4 5s. per ton for heavy 
sections. There is great competition for the orders in the market, 
especially between British and continental makers, but it is 
expected there will be an end of this competition immediately the 
international rail pool is complete. In light rails business is 
very slow, and orders for tram sections are very few. There is 
very little doing in shipbuilding classes of steel, and prospects do 
not afford much hope of improvement. Indeed, the mills are not 
employed above one-third their time. There has been some atten- 
tion paid lately to the rolling of steel sleepers at the Moss Bay 
Works. Business in merchant steel is very quiet, and prices all 
round are easier, 

Shipbuilders and marine engineers are very short of orders, and 
men are being discharged in severa] of the departments. The 
trial trip of H.M.S. Dominion, British battleship built at Barrow, 
has taken place this week, with highly satisfactory results, both at 
full power and under fighting conditions. The Dominion is coming 
back to Barrow to be completed ready for handing over to the 
Admiralty at an early date. 

At a meeting of commercial gentlemen in the district, held at 
the invitation of the Mayor of Barrow, in the Town Hall on Wed- 
weeny, a resolution was passed in favour of the proposed East to 
Vest Coast Railway, and a strong committee was appointed to help 
forward the scheme, 

Shipping is very quiet at West Coast ports. Last week the ex- 
ports were :—Iron, 9281 tons ; steel, 7353 tons ; total, 16,634 tons ; 
corresponding week last year, 9335 tons; increase, 7299 tons. 
Total shipments for the year to date, 616,430 tons ; corresponding 
period of last year, 751,304 tons ; decrease, 134,874 tons. 








THE SHEFFIELD DISTRICT. 
(from our own Correspondent.) 


THE coal trade in South Yorkshire continues to be in a fairly 
tatisfactory condition, considering the time of the year. 
Although the season is so far advanced, steam coal is still in good 
detwand, the supply being so large that the requirements of the 
market are more than met. The export season is now about 
over, and values, therefore, area trifle weaker. Best hard South 
Yorkshire is selling at 8s. 3d. per ton, secondary qualities being 
obtainable from 7s. per ton. In house coal, on the other hand, 
values are distinctly harder, though quotations have not been 
appreciably raised. With November bringing the much-needed 
rain and the inevitable fogs, house fuel is certain to move with 
greater freedom. Current quotations are :—Silkstones, 12s. to 
18s. per ton at the pits ; Barnsley house, 10s, to 10s. 6d.; seconds 
and Parkgate, 8s. to 8s. 6d. In steam coal a market cannot be 
found for all that is brought to bank, values, therefore, are un- 
settled. The chief demand is for slacks in the better. qualities. 
Gas coal is now being heavily ordered under current contracts. 
here is no improvement to note in coke, Best smelting coke 





fetches no more than from 8s, 3d. to 8s. 6d. per ton, while best 
washed makes Is, to 1s, 6d. per ton more. 

There ought to be a movement in the pig iron market be- 
fore long. Stocks are very low, manufacturers having restricted 
their orders to immediate requirements; there are, consequently, 
more inquiries at present for further supplies. This tendency, 
however, has not been so marked as to raise prices, although a 
very slight animation in trade would certainly bring about an 
upward movement. Current quotations this week run as follows :— 
West Coast hematites, 61s. 6d. per ton; East Coast hematites, 
58s, 6d ; Lincolnshire forge, 43s.; Lincolnshire foundry, 45s.; bar 
iron, £6 5s, During the last fortnight Cleveland iron has gone up 
about 6d., but pig iron in this neighbourhood has not advanced so 
far. Neither is there any improvement to report in finished iron 
either in South Yorkshire or in the Derbyshire district. Several 
Derbyshire firms are fairly busy on orders connected with water, 
sewerage, and similar undertakings, Engineering establishments 
are much in need of fresh work. 

In the steel establishments accounts vary considerably. One of 
our largest houses is doing very good work on South African 
account, but other establishments report that their enterprise in 
this direction is still meeting with a poor return. The crucible 
steel department is in a fairly satisfactory condition, and the 
makers of high-speed steel continue to be briskly employed. Owing 
to the better business doing in crucible steel, more work has been 
found for the rolling mills. 

Trade keeps very quiet in military, marine, and railway 
materials, The continued languor in the latter department is a 
source of general disappointment. No great change for the better 
is now expected this side of Christmas. Messrs. Cammell, Laird 
and Co., Cyclops Works, have obtained further orders for guns 
and carriages for the re-arming of the Artillery. This work will 
be done at the Coventry establishment of the company, which is 
specially adapted for the manufacture. 

In the tool and implement department there is rather more 
doing on home account, as well as in several of the colonial and 
foreign markets. The men, however, are by no means fully em- 
ployed, and many edge-tool implement artisans, like other workers, 
have no bright outlook this year. Some more confidence is ex- 
pressed in respect of those goods in the South African market, 
where an increase in the amount of labour is bringing better work 
to this country. Steel manufacturers are expecting a larger 
demand from the Cape, but no important change for the better is 
looked for this year, as most of the firms who turned their attention 
to South Africa before the war was finished have still stocks 
there large enough to meet all market requirements, and these, 
of course, will have to be cleared before any fresh orders are sent 
home. ; 

In the lighter staple industries of the city there is rather more 
doing in the silver and electro-plating trades, and also in several of 
the cutlery workshops. The metropolitan market has taken up 
somewhat, and there is also more doing in several of the leading 
provincial centres. The orders which have come to hand have 
mostly gone to the larger firms, and there is considerable complaint 
heard in many directions where the establishments are less exten- 
sive. An unfavourable feature for makers of ivory-handled cutlery 
and silver and electro-plated specialities in which ivory is used is 
the advancing value of that material. The London ivory sales 
have closed with advances of from £1 to £7 per cwt. on the 
different kinds used in the Sheffield trades. Sheffield ivory 
cutters, in spite of the steady upward tendency, have refrained 
from advancing their price lists, but the revision is now inevitable, 
more especially as the Antwerp sales this week are not expected to 
give ivory cutters any material relief. The competition of con- 
tinental and United States buyers for other purposes than cutlery 
work gets increasingly keen every time ivory is offered at Liver- 
pool, London, or Antwerp. 

It is pleasant to hear, although work is scarce, that the condition 
of the local labour market is not quite so acute as the corre- 
sponding period of last year. It is stated that there will be no 
need to have relief works and funds on such a scale as we had at 
the end of last year and the beginning of this. Trade is stated to 
be generally worse than it was twelve months ago, but there was a 
special cause for vigorous relief effort last year, owing to the lack 
of Government orders at the large East-end works. Although 
manufacturers of military and similar material could do with 
more employment than they are able to give their workpeople, 
certain departments which were altogether idle last year are now 
in full or partial employment, and this, of course, relieves the 
situation. At tho same time there is no doubt that distress is 
painfully prevalent, and many of our workers, with their wives 
and families, will be largely dependent upon charitable effort. 

A pleasant feature in connection with the Sheffield University 
movement calls for notice. Subscriptions for an endowment fund 
are being steadily made by manufacturers, and the way their 
workmen are responding to the appeal is exceedingly gratifying. 
The amount either subscribed or promised towards the University 
fund now shows a total of £57,222. This includes a contribution 
of £859 8s. from the employés of various works in the city. 

Considering the depressed state of trade and the many work- 
men out of employment, the total is regarded as most encouraging. 
With anything like a revival of business, the yield from workmen's 
subscriptions would prove a very substantial help. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


THE iron market continues to show considerable animation, a very 
fair business has been done this week, and prices of all descriptions 
of pig iron have been advanced ; indeed, not since last spring has 
the value of No. 3 Cleveland G.M.B. moved up so quickly. Pro- 
ducers report a considerable increase in the number of inquiries, 
and a general desire is shown to buy not only for early, but also for 
forward, delivery. Moreover, it is to be noted that higher prices 
will be given for forward delivery than for prompt, and in warrants 
there is a contango of no less than 3d. per ton. Speculators who 
have sold iron for delivery ahead are making haste to cover, as they, 
in common with others, appear to believe that the ‘‘ corner has 
been turned,” and that the improvement which is being experienced 
is likely to last. It cannot be denied that the rise in prices at its 
inception was brought about by the operations of speculators, some 
of whom had been directing their attention to other metals, which 
had substantially increased in value, and it was argued that the 
turn of pig iron must come. Their operations in warrants led to 
the prices rising, and this has brought forward the regular buyers, 
with the result that a considerable amount of legitimate business 
has been done, and Cleveland warrants have risen 9d. per ton this 
week, making them 2s, per ton above the recent minimum, and 
they are now higher than they have been at any time since last 
April ; in fact, they are not much short of the best price of the 

year. 

: This improvement is so far believed to be genuine that it is 
influencing the share market, and the prices of the shares of a 
number of our leading iron and steel manufacturing concerns 
have risen this week, What is most striking is that this upward 
movement is, in the face of very unsatisfactory statistics, which 
under most circumstances would have led to prices declining, 
instead of which they have during the last few days increased 
somewhat rapidly. But the view that the depression is passing 
away counteracts the detrimental influence that unfavourable 
statistics might be expected to have. Cleveland warrants have 
risen as high as 44s, 10d. cash sellers, and yet it was only last 
week that they were under 44s. Buyers have been giving 44s. 9d. 
for prompt, and offering 45s. for the month, and there have been 
a fair namber of transactions on these terms, No, 3 Cleveland 
G.M.B. pig iron has been put up 9d. per ton. The week began 
with business at 43s. 6d. per ton—a figure which had ruled for 
some three weeks—but on Tuesday 44s, was the regular price, 











and since 44s, 3d. has been asked and realised both by makers 
and second hands, No. 1 has been raised to 46s, 3d. Other 
Cleveland iron prices have all been advanced, though not to the 
same extent. No. 4 foundry has gone up to 43s. 6d.; No, 4 
forge, to 41s. 9d.; mottled, to 40s, Sd.: and white, to 40s. 6d. 

There is some amelioration in the position of makers of East 
Coast hematite pig iron, for they have been able to advance their 
quotations this week, and now are realising 1s. above the late 
minimum. But they are not doing anything like as well as the 

roducers of Cleveland foundry iron, for instead of mixed numbers 
ems 10s. per ton above No. 3 Cleveland pig iron, they are only 
6s. 3d. above, and makers of hematite have still to complain 
that realised prices do not cover cost. The quotation for mixed 
numbers is 50s. 6d., and of No. 4 fully 48s. 6d., this week’s rise 
being 6d. per ton. Rubio is firm at 14s, 74d. per ton, c.i.f, 
Tees. 

Reference has been made above to the very unsatisfactory 
statistics relating to the pig iron trade; both in regard to ship- 
ments and stocks they are unfayourable. The exports of pig iron 
from the Cleveland district only reached 85,416 tons last month, 
that being the worst for any October in the last ten years, with the 
exception of that of 1898. As ‘compared with October last year, 
when 120,307 tons were shipped, there is a decrease of 34,891 tons, 
or 29 per cent., and the quantity was fully 17 per cent. below the 
average of October in the last ten years, which average was about 
102,000 tons. The decline last month was largely due to the cur- 
tailment of trade with Scotland, the reason for which was partly 
the strike of employés connected with the Forth and Clyde Canal, 
and partly the fact that Scotch producers had a surplus of iron 
which they offered to the founders in the Glasgow district at prices 
below those which Cleveland makers could accept for delivery 
there. Thus only 31,757 tons of iron were sent from Cleveland to 
Scotland last month, against 61,785 tons in October, 1903. To 
Germany there was also a considerable falling off in deliveries, 
because of the condition of the rivers and canals. But to several 
continental countries, and also to Wales, increased deliveries were 
reported. 

The shipments of pig iron from Cleveland during the last ten 
months—870,692 tons—are the smallest that have been reported 
in the first ten months of any year since 1894, and it is 16 per cent. 
less than last year. But there was a large falling off to Scotland 
—from 446,396 tons last year to 362,643 tons this year—and whereas 
last year 76,460 had to be sent direct to the United States, this 
year not a ton has been forwarded. But continental countries, 
including Germany, have taken more than last year, as the 
deliveries to them in the spring were large. 

With regard to stocks of Cleveland pig iron in the public stores, 
they were increased no less than 20,139 tons last month, the 
quantity held at the close being 115,028 tons, the largest for a long 
period, and since the stock began to increase in the summer nearly 
37,000 tons have been added. When warrant iron has been dearer 
than makers’, the temptation to lodge iron in the public warrant 
stores was evidently too great to be resisted. 

It has been decided by the Cleveland ironstone mineowners not 
to press for the reduction of 2-8 per cent. in wages which they 
claimed, the men agreeing that allowance should be made for this 
when trade warrants advances of wages. 

In the finished iron and steel industries a slight improvement in 
trade can be reported, manufacturers receive more inquiries, and 
orders are secured more readily. One indication of the better 
situation is that Messrs. Bolekow, Vaughan and Co. have not 
found it necessary to carry out their intention to iay off their Eston 
Steel Works every other week, for they have secured contracts and 
specifications which will enable them to keep the mills going fully 
during most of this month. Thus the works were wholly idle only 
one week, and last week, when it was intended to work four days, 
operations were carried on during the whole week. The action 
that was locally being taken for the relief of the distress has 
therefore been suspended ; while there is more work offering it has 
not yet been found possible to advance prices. 

The situation in the shipbuilding industry continues to improve 
slightly, and the receipt of orders for new vessels is more frequent. 
Messrs. Richardson, Duck and Co., Thornaby-on-Tees, who re- 
cently booked orders for three steamers, have now secured an order 
fora fourth, this last for Messrs. Lucas and Co., of Bristol. Only 
a short time ago it was reported that the yard would be 
closed. The Sunderland Shipbuilding Company has obtained the 
order for one of the four steamers for the Steamship Company 
Progresso, of Copenhagen, this steamer to be of 2500 tons carry- 
ing capacity. It is stated that another Copenhagen company-— 
Hansen and Co.—have bought the new steamer of 3600 tons which 
is being completed by the Blyth Shipbuilding Company. 

On Monday next the freedom of Middlesbrough will be presented 
to Mr. A. J. Dorman by the Town Council. Mr. Dorman is the 
managing director of Dorman, Long and Co., Limited, Britannia 
and Clarence Steel Works. He is the donor of the new Memorial 
Museum, and his eldest son is the present Mayor of the borough. 

The coal trade is poor as regards steam coal, but brisk in respect 
to gas coal, and there are better prospects for producers of coking 
and house coals, 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

THE pig iron market was very strong at the opening this week, 
with a sharp advance in the prices of warrants. The further up- 
ward movement is attributed to reports as to increasing firmness 
in the American market. There has been some inquiry this week 
for Scotch warrants, a thing which had not formerly occurred for 
some time. 

Business has been done in Cleveland warrants from ‘44s, 6d. to 
44s, 8d. cash, at 44s. 64d. for delivery in fourteen days, 44s. 7}d. 
to 44s. 8d. eighteen to twenty-one days, and 44s, 74d. to 44s, 11d. 
one month. 

Since last report one furnace has been transferred from ordinary 
to hematite iron. There are now 43 furnaces making hematite, 
35 ordinary, and 6 basic iron, the total of 84 furnaces thus in 
operation in Scotland comparing with 85 at this time last year. 

The prices of Scotch makers’ iron are steady. G.M.B., No. 1, 
is quoted at Glasgow 51s. 6d.; No. 3, 48s.; Carnbroe, No. 1, 
52s.; No. 3, 48s. 6d.; Clyde, No. 1, 55s. 6d.; No. 3, 49s. 6d.; 
Langloan, No. 1, 63s.; No. 3, 53s, 6d.; Gartsherrie, No. 1, 56s. ; 
No. 3, 50s.; Summerlee, No. 1, 57s.; No. 3, 50s.; Coltness, 
No. 1, 63s. 6d.; No. 3, 53s. 6d.; Glengarnock, at Ardrossan, 
No. 1, 56s.; No. 3, 50s. ; Eglinton, at Ardrossan or Troon, No. 1, 
50s. 6d.; No. 3, 48s. 6d.; Dalmellington, at Ayr, No. 1, 50s. 6d.; 
No. 3, 47s. 6d.; Shotts, at Leith, No. 1, 58s.; No. 3, 51s.; Carron, 
at Grangemouth, No. 1, 57s.; No. 3, 51s. per ton. 

There is a moderate demand for Scotch hematite pig iron, which 
is quoted by merchants 55s. per ton for delivery at the West of 
Scotland steel works, 

The shipments of pig iron from Scottish ports in the past week 
amounted to 5795 tons, compared with 9575 in the corresponding 
week of last year. There was despatched to Canada 760 tons: 
South America, 70; India, 255; Australia, 563; France, 20; 
Italy, 260; Germany, 215; Holland, 50; Spain and Portugal, 45 ; 
China and Japan, 200; other countries, 148 ; the coastwise ship- 
ments being 3280, compared with 4803 tons in the corresponding 
week of last year. 

The arrivals of Middlesbrough pigs at Grangemouth in the past 
week were comparatively small, amounting to 7800 tons, com- 
pared with 12,024 in the corresponding week, showing a decrease 
of 4224 tons. The imports for the ten months aggregate 404,057 
tons, which is 87,447 tons less than in the same period of last 

ear. 

4 The finished iron and steel trades are quiet, with a moderate 
business doing. Fresh orders come to hand slowly. In conse- 
quence of the arrangement as to prices competition is not so severe 
in the steel trade as formerly, and it is hoped that, with an im- 
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provement in trade, business may ere long be conducted on a more 
satisfactory basis. 

Several fair orders are reported this week in the engineering 
and shipbuilding trades. The order for the new post-office pillar- 
boxes for London and the provinces has been placed by the Post- 
master-General with Messrs. M’Dougall, Steven and Co., Limited, 
of Glasgow, Falkirk, and London. Messrs. Bruce Peebles and Co., 
Edinburgh, have secured a contract to equip Messrs. Henry Tate’s 
sugar mills at Silvertown and Liverpool with electrical plant for the 
sumof £13,500. The above-named firm hasalsoobtained the contract 
for permanent way—8} miles—complete electrical equipment, cables 
and overhead construction, rolling stock, car sheds, &c., of the 
Falkirk and District Tramways Company for the sum of £81,000. 
An order to build a large cargo-carrying steamer, of 7000 tons, for 
Liverpool owners, has been placed with Messrs. William Hamilton 
and Co., Port Glasgow, and the machinery of the vessel will be 
constructed in Glasgow. 

During the past month there was launched from the Clyde 
twenty-one vessels, of 39,255 tons, compared with twenty-seven 
vessels, of 43,203 tons, in September, and twenty vessels, of 

5,399 tons, in Octoter, 1903. The total output on the Clyde for 
the past ten months is 332,826 tons, against 345,339 in the corre- 
sponding period of last year, and 406,449 in 1902. The new 


tonnage placed during the past month is estimated at about 


43,000 tons, and this includes the battleship, of over 16,000 tons, 
which has been fixed by the Admiralty with Messrs. Beardmore, of 
Clydebank. 

There has been a fair business doing in the coal trade. While 
the shipments are behind those of the preceding week, the inland 
demand has been rather better, especially in the household 
department. The clearances at the various ports aggregate 
259,279 tons, against 280,137 in the preceding week, and 247,530 
in the corresponding week of last year. There has been an 
increase in the shipments from Fifeshire, but a considerable 
decrease on the Firth of Forth and on the Clyde. Main coal is 
quoted f.o.b. at Glasgow 7s. to 7s. 6d.; ell, 8s. 3d. to 9s.; steam, 
8s. 6d. to 8s. 9d.; and splint, 8s. 9d. to 9s. per ton. 

The coalmasters’ and miners’ representatives have had another 
meeting to consider the wages question, and a further adjournment 
was made until next week, when it is hoped the matter will be 
finally and amicably adjusted. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

THE trade prophets on ’Change, Cardiff, think that the placing 
of contracts lately at certain figures indicate clearly that in steam 
coal lower prices are to prevail. Of course, if demands lessen and 
supply is maintained, this is a likely result. The sidings of 
collieries over a large area are more fully stocked than is pleasant 
to contemplate. I journeyed a few days ago from the Forest of 
Dean collieries to the Newport district, around by the Pontypool 
collieries, to the lines where the Dowlais and Cyfarthfa coals are 
conveyed, and the plethora of coal was very significant. So again 
to the Barry district, and the conclusion was evident that either 
great demands must arise or prices will be affected—that is, if 
colliers continue to work regularly Probably the even course of 
things will be checked, and the end of the month will likely 
mature notices, which have been put in for varied reasons, On 
the 1st November 1200 men ceased work at Ynysybwl, at the Lady 
Windsor Colliery, in consequence of the employment of non- 
unionists. 

Several others, I hear, are to follow. Pentre, with 1000 men, is 
named. The question, urgent to many coalowners, of a reduction 
of wages, is again to come to the front. On Monday there was a 
meeting of coalowners and representatives, stated to be unofficial, 
but of importance, as showing the trend of opinion. The meeting 
was held in Cardiff. ‘‘ Mabon” being in America, the men were 
represented by Mr. Bruce, and employers by Mr. Deakin. The 
question of a joint audit, as suggested by the independent chair- 
man, was first discussed, one side maintaining that large coal only 
should be audited, the men concluding that the price of small coal 
should also be scheduled. The next item was the necessity, as 
urged by the masters, for a reduction in the general wage rate. 
This the men would not concede, but agreed to leave asat present. 
Upon this head notice is to be given on the 4th inst., and a meet- 
ing held on the I4th of November to discuss. All the all-main 
collieries have now joined the Coalowners’ Association. A price 
list dispute has arisen at Maesteg, and notices handed in. Caeran 
men have given in and resumed work. The important contract of 
the Navigazione has been secured, it is stated, by the Cambrian ; 
large, at 13s., less 2}—132,000 tons ; small, at 6s. net—40,000 tons. 
These figures, say an authority, point to lower quotations than 
existing. 

This and next week 20,000 tons wil! be loaded on Russian 
account. It is rumoured, but not confirmed, that the Egyptian 
State Railways have secured the desired quality of coal at 11s. 34d. 
The class of coal is second-class steam Cardiff, and the quantity 
230,420 metrical tons. The ordinary quotation for this at present 
is lls. 9d. to 12s. It is understood that the contract has been 
divided between Watts, Watts and Co. and Messrs. Milburn and 
Co., and the delivery is arranged in monthly instalments over 
1905. The condition of the steam coal trade was reported, mid- 
week, on ’Change, Cardiff, as slightly improved ; tone of market 
steady, with better tendency, on the buyers’ part, to enter for 
future business, 

Best Admiralty coals are in request, and as orders are expected 
daily, this class of ccal is not likely to droop in price. Inquiries 
for best second continue ; dry coal and inferior steam, dull; small 
coal are weaker ; not much change in Monmouthshire, but steady; 
and improving business in house coal. Latest quotations are :— 
Best steam, 13s. 3d. to 13s. 9d.; best seconds, 12s. 9d. to 13s.; 
seconds, lls. 9d. to 12s.; dry, 11s. 9d. to 12s, 6d.; best smalls, 
7s. 3d. to 7s. 6d.; best ordinaries, 6s. 3d. to 6s. 6d.; seconds, 
5s. 9d. to 6s. ; inferior, including dry, from 5s. 6d. Monmouth- 
shire semi-bituminous : best large, 11s. 9d.; best ordinaries, 11s, 3d. 
to 11s. 6d.; seconds, 10s. 6d. to 10s. 9d.; best households, 16s. 9d. 
to 17s.; best ordinaries, 13s. 6d. to 14s, 6d.: seconds and other 
kinds, 10s. 6d. to 13s.; No. 3 Rhondda, 13s, to 13s. 9d.; brush, 
12s, to 12s, 3d.; small, 9s. 6d. to 10s.; No. 2 Rhondda, 9s. 6d. to 
19s, It was reported on ‘Change that middlemen were selling at 
9s. 9d., and quoting 3d. lower than coalowners ; through, 8s. 3d. 
to 8s. 6d.; small, 6s. 3d. to 6s. 9d.; patent fuel, 12s, 6d. to 13s.; 
pitwood, firm, 17s. 9d. to 18s.; coke, 15s. to 20s, 

On ’Change, Swansea, steam coal reported steady, prices un- 
altered ; house coal improving ; anthracite firm, with better out- 
look ; patent fuel easier, tonnage being short, Latest quotations : 
Anthracite, best, 20s. to 21s.; seconds, 17s.; big vein, 12s. to 
12s, 6d.; red vein, 10s. to 10s. 6d.; cobbles, 17s. 6d. to 18s.; nuts, 
18s, 6d. to 19s.; peas, 11s. to 12s.; rubbly culm, 5s. 3d. to 5s. 6d.; 
steam coal, best, 12s. 6d. to 13s.; small, 5s. 9d. to 6s. 9d.; No. 3 
Rhondda, 13s, 3d. to 13s. 6d.; patent fuel, lls. 9d. to 12s.; 
pitwood, 193, 

Newport reports better tone in market. Shipments large last 
week :—68,744 tons went foreign, and 20,646 coastwise. Swansea 
despatched nearly 60,000 tons, but only about 8000 tons patent fuel. 
France took 22,000 tons coal, Sweden 8300, Cape 3150, Germany 
4275, Holland 4555. 

On ‘Change, Swansea, the steel trade was stated not to be in 
active state, and complaints are increasing of depression in home- 
made tin-bars due to foreign dumping. In the Swansea district it 
was stated that at the chief smelting shop three furnaces only were 
producing last week, and the bar mill at these works closed down 
for the week on Thursday. Foreign bar is now the chief used. In 
the Bessemer district there was better work done, with the result 
that good shipments have been making to Natal and Bombay, and 
1560 tons steel rails to Monte Video from Newport. Cardiff on the 
29th sent 1250 tons sleepers to Bombay, and on November 1st 





1770 tons steel sleepers, and 300 tons general to same destination. 
I must also note that 3050 tons steel rails have also gone to Bahia 
Banca. Ore has been coming in freely from Passage and Bilbao— 
Ebbw Vale and Guest, Keen and Co. chiefly. Dowlais last week 
had a good rail make of 4000 tons. Fish-plates and short and light 
rails for collieries are in demand, and the Siemens department 
continues busy on billets. Newport has large shipments of steel 
from Antwerp this week. 

During last week only 34,589 boxes of tin-plates were sent from 
Swansea, while the receipts from works totalled 78,503. Stocks 
now total 156,196 boxes. This is due more to delayed tonnage 
than falling off in trade. Good orders were secured this week, but 
it was admitted on ’Change that buoyancy was not so marked, and 
buyers were pressing for lower figures, but without succeeding, as 
substantial orders have been booked which will last over the half 
of next year, so makers hold an independent position. All works 
are busy but Beaufort. 

Latest prices iron, steel and tin-plate are :—Glasgow pig iron 
warrants, 50s. 9d.; Middlesbrough No. 3, 44s. 74d., improving 
prices slightly ; Cumberland, 52s. 9d.; Welsh bars, £6 to £6 2s, 6d.; 
steel rails, heavy sections, £4 5s. to £4 10s.; light, £5 5s. to 
£5 103.; steel sheets, £7 15s. to £7 17s. 6d.; sheet iron, £7 17s. 6d. 
to £8; Bessemer steel tin-plate bars, £4 2s. 6d.; Siemens best, 
£4 5s, Tin-plates: Bessemer steel cokes, 12s. 14d. to 12s. 3d.; 
Siemens, 12s. 3d. to 12s. 6d.; ternes, double box, 28 by 20 C, 
2ls, 6d., 22s, 6d. to 25s.; best charcoal, 133.9d. to 14s.; big sheets 
for galvanising, 6ft. by 3ft., by 30 g., per ton, £8 10s. to £8 12s. 6d.; 
finished back plate, £8 10s, to £8 17s, 6d. Block tin, £132 5s.; 
spelter, £23 15s. Lead, £12. Copper: Chili bars, £62 12s. 6d. 
Iron ore, Rubio, 13s. 6d. Copper works very steady and doing 
good work, and all spelter factories are well employed. Fitting 
and engineering business moderately good. 

A local contemporary gives a pictorial sketch of a wide area of 
Monmouthshire tin-plate and other industries, showing a number 
of them in a stagnant condition, due, it is urged, to the importa- 
tion of foreign steel. 

The Ebbw Vale Steel, Iron, and Coal Company announces an 
extraordinary general meeting in Manchester next week for, 
amongst other things, increasing the borrowing power of the 
directors. It is added that the proposal will not affect the value 
of the assets, and involve no new departure. 

The verdict of the London express accident near Llanelly was 
accidental, due to oscillation of the engine. On the Manchester 
and Milford line the Aberystwyth train one day this week ran into 
a special goods train shunting near Pencader, and a good deal of 
damage was done to rolling stock ; one man severely injured. 

The shipping trade is reported at Cardiff to be in a very 
depressed condition, with little prospect of improvement. This 
report is scarcely in keeping with the stated large acquisition of 
new tonnage by leading shipowners, 








NOTES FROM GERMANY. 
(From our own Correspondent.) 

THE accounts received upon the week concerning the general 
tone and business transactions in the different branches of the 
iron industry over here have deen, on the whole, even less favour- 
able than those given previously. 

A very quiet trade is being done in pig iron, both locally and on 
foreign account, on the Silesian market. Export in September 
was 63t.; since the beginning of the year 3034 t. were exported. 
Output in pig iron was, for September of present year, 70,859 t., 
azainst 70,702 t. in August of present year, and against 62,598 t. 
in September, 1903 ; 7602t. were foundry pig, 3552 t. Bessemer, 
19,990 t. basic, 9138 t. spiegeleisen, and 30,577 t. forge pig. Stocks 
in pig iron are at present 10,000 t. to 12,000 t., against 60,000 t. to 
70,000 t. in the year before. 

The Laura-Hiitte is reported to have given notice to the Rolling 
Mill Convention regarding an agreement existing between them 
concerning prices and shares, as, with the first quarter next year, 
the said works intends doing business independent of the Conven- 
tion. 

Immediately after the forming of the German Steel Convention 
its improving influence on the general condition of the German 
iron market could be felt in many instances; but of late the 
opinion has here and there been expressed that the dull tone and 
weakness in quotations so universally complained of in the iron 
industry during the past few months is oo to the said 
Convention. The hopes that had been attached to the forming of 
the Convention regarding a rise in quotations have only partially 
been fulfilled. Merchant bars realised, on an average, M. 3 p.t. 
more during the third and fourth quarter than previously, but the 
exceedingly moderate policy of the Convention concerning prices 
in railway material and sectional iron caused a general decrease in 
quotations for these articles. On the whole, the energies of the 
Convention may be considered to have been directed principally 
towards the regulating of prices, but have failed to improve 
activity in the different branches. 

Negotiations carried on between the girder syndicate in the 
Steel Convention and the Huldschinsky works have ended in the 
last-named firms joining the syndicate. 

In Rheinland-Westphalia business transanctions in iron and 
steel are limited, home demand being rather small, and the trade 
on foreign account is moderate, and, with regard to prices, unsatis- 
factory. 

The production of pig iron in Germany, including Luxemburg, 
is statistically stated to have been for September 833,578 t., 
against 848,889 t. in the same period the year before, and 851,651 t. 
in August, 1904. Compared to August the decrease in output is 
18,073 t., and compared to July, 12,749 t. 

The Gas Pipe Syndicate has again considerably reduced quota- 
tions for gas pipes. 

The Copper Pipe Convention, embracing all the copper pipe 
works of Germany, has now been formed, with the office of sale in 
Cologne ; the prices of pipes were raised from M, 181 to M. 184 
p.t.; for copper wire, from M. 153 to M. 158 p.t. 

A boiler-making establishment on the Lower Rhine is reported 
to have received a Russian order for six large boilers, and appara- 
tuses for steam laundries and bathing establishments in Siberia. 

The business in coal in Silesia, though not unfavourable, has yet 
been wanting in briskness. Sales to Austria-Hungary have been 
lower than previously. The consumption in gas coal increases, and 
coke is in very active request, 

Though an improvement continues to be felt in the condition of 
the Rhenish-Westphalian coal industry, the increase in inland 
demand is in no proportion to production, and more especially to 
the capacity of the pits, and the exceedingly keen competition of 
England on the world’s market prevents Rhenish- Westphalian 
coalowners from doing an extensive foreign trade in coal, and thus 
make up for the limited inland business. At a recent meetin 
of the coalowners the restrictions in output for November an 
December of present year have been fixed as follows :-—For coal, 
25 per cent., against 28 per cent. in October; for coke, 33 per 
cent.; and for briquettes, 35 per cent. Gas coal continues in 
active request. Foundry coke is a trifle dull, but ordinary sorts 
are in good call, 

In bars and sectional iron fairly large contracts have been placed 
for the first quarter in 1905, and girders, too, are in comparatively 
good request, but generally the tone of the Austro-Hungarian iron 
market has been dull and without improvement. In heavy plates 
16,000 y. less have been sold last month than in September, 1903. 

Sheets remain in moderate request. ‘he Witkowitz Ironworks 
has secured a large contract in railway material for Roumania, the 
tires being sent from Bochum to Witkowitz, because, in spite of 
the freight, they can be supplied cheaper than if made in Wit- 
kowitz. The machine factories continue to complain of being very 
poorly occupied. 4 

Elbe shipments in brown coal considerably increased last weck. 
The different sorts of pit coal are, however, in’ somewhat limited 





request in Austria-Hungary ; only coke sells briskly 
ae ——-. : . 

‘rom the French iron market pretty favourable re, 
given, especially in the North Sudaaae iepmemion, have La 
improving. ~ 

n coal, however, stocks increase in consequence of the ins ffi 
cient demand. - 

op Sage is firm in Belgium, but the position of the iron market, 
on the whole, is decidedly unfavourable ; an entire absence of 
animation has caused list prices to become but nominal. Cocke i 
is reported to contemplate additions and enlargements at hi 
establishment, and is also going to build a basic works, for which 
surpose the joint-stock capital is to be raised 24 million fremn 

"he new works is to have a capacity of 300,000 t. Weakness 
the principal feature of the Belgian coal market, and prices po 
inclined to give way. ’ 


and regularly 








AMERICAN NOTES. 
(From our own Correspondent.) 
New YorK, October 24th 

IRoN and steel makers have within the past two weeks booked 
orders aggregating fully 700,000 tons of crude and finished 
material, mostly crude. It would not be surprising that within the 
next ten days the additional orders to be placed will approximate 
to a round million tons, a large portion of which increase will be of 
basic pig. The inquiries now on the market point to heayy 
transactions in basic, to be followed probably by large transaction, 
in Bessemer. An interesting feature of the recent activity js the 
anxiety of consumers to buy for delivery next year, and the willing. 
ness of makers to sell for delivery as far remote as buyers desire 
New York, Philadelphia, and Pittsburg have been active buying 
centres, and even in Chicago and St. Louis the telegraphic reports 
of recent transactions show that buyers in the Western markets are 
making heavy purchases, 

The outcome for the coming season has much improved since 
public sentiment has settled down to the anti-election conclusion 
that the present Administration will be continued in power, and 
that such political heresies as tariff reform will be permanently 
cast aside. 

The Asiatic demand for copper comes something as a surprise, 
Inquiries are now on the market for large quantities of copper for 
forward delivery. Domestic markets are quiet, and prices are 
steady. Lake copper is held at 133, and electrolitic at 12}, 
casting 13; our copper people are watching the developments in 
the Far East, and are covering their tracks as though a speculative 
movement was threatening. 

Pig iron warrants sold in Pittsburg Saturday at 15-50 for 
Southern coke; 14-25 for Northern coke; 13-15 for standard 
Bessemer, December delivery. 

The market for lead has been strong and active, with a scarcity 
of spot stocks on account of the active demand for export, 
Single car lots are selling at 4-35, and the St. Louis market has 
advanced 5 points. There is a good demand for spelter, both spot 
and future, and the St. Louis market has advanced 20 points, soft 
Missouri being quoted at 5°20. 

The American Copper Company of Wyoming has just been sold 
toa Cripple Creek syndicate for 5,000,000 dols.; ostensible capital, 
20,000,000 dols. Bonded indebtedness, 2,000,000 dols. The West- 
inghouse Electric Company proposes to issue bonds amounting to 
20,000,000 dols., and retire some indebtedness, and make important 
extensions. The new bonds are to be 5 per cent., and first mort- 
gage bonds. The business of the company isgrowing very rapidly. 
Railroad earnings are showing a marked increase week by week, 
Many of them are placing large orders for equipment, and the 
estimated requirements from that source are very heavy. Most 
of the railroads have been retrenching and economising, but they 
are now obliged to supply equipment, and the aggregate of their 
orders is crowding the equipment manufacturing plants for early 
deliveries, 








NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


STEAM coal market steady, prices unchanged. House coal is in 
fairdemand. The quantity of coal for week ending 29th October 
was 89,390 tons—foreign, 68,744 tons; coastwise, 20,646. tons, 
Imports for week ending November Ist:—Iron ore, 5107 tons; 
bars, 1349 tons; pig iron, 450 tons; deals, 2935 loads ; pitwood, 
2445 loads. 

Coal—Best steam, lls. 6d. to 11s, 9d.; seconds, 10s. 6d. to 
10s. 9d.; house coal, best, 15s.; dcck screenings, 6s.; colliery small, 
5s. 6d. to 5s. 9d.; smiths’ coal, 9s. Pig iron—Scotch warrants, 
50s. 6d.; Middlesbrough, No. 3, 44s. 9d. to 44s. 94d.; Middles- 
brough hernatite, 52s. 6d. Iron ore—Rubio, 13s. 6d.; Tafna, 
14s. 6d. Steel—Rails, heavy sections, £4 5s, to £4 10s.; light 
ditto, £5 5s. to £5 10s., f.o.b.; Bessemer steel tin-plate bars, 
£4 2s. 6d.; Siemens’ steel tin-plate bars, £4 5s., all delivered in the 
district, cash. Tin-plates—Bessemer steel, coke, 12s. 1}d. to 
12s, 3d.; Siemens’, coke finish, 12s. 3d. to 12s. 6d. Pitwood— 
17s. 9d. to 18s., ex ship. London Exchange telegrams—Copper, 
£62 12s, 6d. to £62 15s.; Straits tin, £131 15s. to £132 5s. Freights 
—Active, and rates steady. 
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TRADE AND BUSINESS ANNOUNCEMENTS. 


REFERRING to the article on the Capitaine gas producer in a 
recent issue, we are informed that Messrs. Thornycroft and Co. 
are taking up the sole rights of manufacture, for marine purposes, 
of the smaller sizes of this plant, and Messrs. Beardmore and Co., 
Limited, of Glasgow, the larger sizes, for Great Britain and 
Dependencies. 

Messrs. Mercer, NICOLAUS and Co., of Blomfield House, 59, 
London-wall, London, E.C., inform us that they have established 
a branch office in Johannesburg, under the personal direction of 
Mr. R. C. Nicolaus, and that they are prepared to examine and 
report upon or to undertake the management of mining propertics 
in South Africa, 








THe JUNiOR InstiruTioN oF ENcingeRS.—The annual general 
meeting of this Institution was held recently at the Westminster 
Palace Hotel, when the Council’s report, balance-sheet, &c., were 
presented. Mr. Samuel Cutler, jun., M.I. Mech. E., was re-elected 
chairman. During the evening two of the past chairmen, Mr. W. 
J. Tennant and Mr. Percival Marshall, gave an extremely interest- 
ing account of their visit to the United States and the St. Louis 
Exhibition. On Saturday afternoon, 22nd October, the members 

id a visit. to Messrs, Stuart’s Granolithic stoneworks at Millwall 

k, Mr. Peter Stuart showing them over. To this visit we have 
already referred. Another visit took place on the following 
Saturday afternoon, when, through the kindness of Dr. R, 
Glazebrook, F.R.S., vice-president, an inspection was made of the 
National Physical Laboratory at Bushey House, Teddington, of 
which he is the director. For upwards of two hours the members 
under his guidance with that of the staff were kept intensely 
interested examining and listening tv the explanations of the uses 
and modes of manipulation of the many beautiful instruments and 
appliances to be séen throughout the various departments of the 
laboratory. The opening meeting of the new session is to take place 
on the 18th November, when Mr. W. H. Lindley, M. Inst. C.E., 
F.G.8., of Frankfort-on-Maine, is to deliver the presidential 
address, his subject being ‘‘ Municipal Engineering on the Conti- 
nent,’ 
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THE PATENT JOURNAL. 
Condensed from “ The Mlustrated Official Jowrnal 
of Patents. 


Application for Letters Patent. 


Then inventions have been ‘‘ communicated ” the 

Ainley address of the communicating party are 

printed in italics. 

20th October, 1904. 

92,575. WaTeRPROOF and DosTPROoF Coat, P. H. Davy, 

London. * ; 4 

576, sHaNisM for Cut-or¥ Geir, I. Storey and 
"in Minoited. and T. Scott-King, Manchester. 
9) 577. Loom Suutries, C. H. Maxted, Manchester. 
92578. IDENTIFYING BAND, H. Carter and H. Barton, 
enn taeide Firers, M. J. Adams, Stocksfield-on- 
a CLAMP for SCAFFOLD ConsTRUCTION, O. Schacht. 


22,¢ (Rheinische Maschinen and Handelagesellachast in. 


b. H., Germany ) 
581. Hark CURLER, A. Craig Glasgow. 
er Paes WINDOW BLIND, M. Molloy, Walkden, 
Lan ashire. 
» 593, PuLLEY, W. Cramp, London. 
rn Suan Rous, T. G. F. McCombie, Monkstown, 
“Treland. 
92.885, HOPPERS of Dreporrs, &c., T. W. Hogg, 
ilasgow. ss 
Bg ouPLING for RatLway Wacons, G. H. Wright, 
} 


93,587. TCBES or Hottow Cy.inpers, B. F. McTe.r, 
Liverpool. 

92,588. Pistons, P. 
Sheffield. 

). Borina Bits, C. Schwab, Sheffield. 

), Apparatus for Heatino Warsr, A. H. Barker, 


eds. % 
|. Mernop of Lirtina PuotoorapPuHic PLAtEs, W. 





Carlisle and A. W. Harbord, 





‘Le 
22,59 , 
Tylar, Birmingham. ” 
99,592. SprRaL SPRING Socket, R Badger, Birming- 

ham 
22 503. Gas MANUFACTURING AppaRaTos, C. Brother- 

hood, Bristol. : p / 
99,594. ImpRoveD Pompa, A. G. Leigh, Keighley, York- 

shire. 
. Rivet Fasteners, UW. Garner, Liverpo:l. 
92.596. Brusnes for CLRANING BoILER Tupss, A. E. 

Line and R. L. Marriott, Southampton. 

92,597. Herts for Boors and Saogs, R. B. Thomson, 

Glasgow. 

92.59%. HoLtLow-waRk ArRtTIcL¥s, H. Macfarlane, 

Glasgow. ; 
92,599. Device for Knop or Hanp.r, D. Gillies, 

Glasgow. 

22,600, Ironinc Macuine Device, H. F. Pasley, Man- 





chester. 

92.601. Apparatus for Curckinac the SHuTTLR in 
Looms, J. D. Crowther and A. Sykes, Huddersfield. 

22,602. PakvenTING Doors CLosina, 8, 8. Berry, Man- 
chester, 

92,608. CornucATED Meta Sueets, W. G. Causer, Bir- 
mingham. 

£2 604. Curckine the Sautties of Looms, J.8. Ainley, 
Huddersfield. 

22,605. Ventcte Brake, T. Jackson, A. Miles, and R. 
L. Wood, Cheltenham. 

22 606. INVERTED IncaNpEscENT Gas Lamps, H. Musk, 
Glasgow. 

92,607, SPRINO Mattresses, A. Ostheimer, Germany. 

22,608, Saavinc Cuatr Backs, Claughton’s (Leeds), 
Limited, and E. Austin, Leeds. 

22,699. Music Nore Recorpgr for KEYED INSTRUMENTS, 
L. Kromar, Germany. 

92,610. BurNers for Ou. Lampa, J. Sharples, Bir- 
mingham. 

22,611. Sream-pipg JackeTines, G. E. Littlejohn and 
W. Macgowan, Glasgow. 

22,612. Nut-TappInc Macutnes, J. M. Ralston and J. 
Arnott, Barrhead, Renfrewshire. 

22,613. SEPARATING FOREIGN MaTERIAL from CoaLs, 
D. Walker, London. 

22,614. ArmospHeRic Gas Burner, C. P. Ehmann, 
Manchester. 

22,615. Door-HANDLE Kwcps, H. Igel, Newcast'e-on- 

yne 

22,616. Wirinc of Te_epHone Pints, A P. Hanson, 
London. ‘ 

22,617. MacnIng to Break up Roaps, J. J. Burgess, 
London. 

22,618. Macnine for Foctrnc CoLLapsipLe Tvpegs, J. E. 
Holdsworth, London. 

22,619. Open and Cxiose Ranogs, J. Suttie and W. A, 
Craig, Dundee. 

22,6.0. Winp Inpicator, E. G. V. Miller, London. 

22,621. Sarrey Razors, J. H. and H. Clauss, London. 

22,622, ANTIsEpTIC Foot-pap, F. R. Maggs, London. 

22,623. TragaTinG ARTICLES of CoppgrR, 8S. Richart, 
London. 

22,624. Caurns, H. Pitschke, London. 

22,625. OrgraTING RatLway Points, W. Taylor, 
London, 

22,626. Guarp for Hypro-rxtractors, F. 8. Laker, 
London. 

22,627. Sitent Criostnc of Doors, 8S. Nightingale, 
Southend, Essex. 

22,628, Ecectric Arc Lamp3, J Brockie, London. 

22,629. Bictiarnp Cugs, C. S Snell, London. 

22,630. AvToMaTIC WEIGHING Macuings, G. Prokofiew, 
London. 

22,631. ExcirinG ELECTRO-MAGNETS by ALTERNATING 
Evectrric Currents, M. Latour, London. 

22,632, ExtincuisHine the Sparks from LocomorTive 

CHIMNEYS, M, Engelmann, London. 

22,633. OxipistInc and SuptimaTion Furnaces, J. 
Woolford, London. 

22,634. Pencit-caszk with a SHARPENING Device, E. 
Dussek, London, 

22,635. CircuLaR Brusues, E. Moss and G. Paddock, 
London. 

22,636. ENDLESS-coRD ADJUSTMENT Device, WG. 
Beare, London. 

— SPARKING Pivas, A. J. Boult.—(L. Macquaire, 

rance.) 

22,638. Gas or Vapour Burners, A. Shiels, London. 

22,639. Cacao, Sugar, and MiLK Comrounps, J. R. 
Hatmaker, France. 

22,640. MANUracTuRE of Tirpinc Roap VEHICLES, H. 
Constable, London. 

22,641, PwkUMATIC RETAINER for AUTOMOBILE SPRINGS, 
H. Duden, jun., London. 

22,642. PrgumatTic Hammers, J. W. Tierney, London. 

22,643. Excavatina Macaings, H. H. Lake.—(W. &. 
Brown and W. H. Scheel, United States.) 

22,644. Motor Roap Venic.x, T. B. Browne and F. L. 
Martineau, London. 

22,645. INTERNAL CompBusTION ENGINES, T. B. Browne 
and F, L, Martineau, London. 

22,646. CHANGE SpgED GaakR, T. B. Browne and F, L. 
Martineau, London. 

22,647. ELECTRICAL ResisTaNnces, E. F, Moy and P. H. 
Bastie, London. 

22,648. Cuocks, E. Mojon, London. 

22,649, APPARATUS for SORTING Nut-coaL, W. Rath, 
London, 

22,650, CLEANING WinDows, A. Verlander and 8. Miller, 
London. 

22,651, Locks, J. G. Horsey, London. 

22,652, Crrcuir Breakers, F. R. McFeatters and A. F. 
Christmas, London. 

22,653. ELecrric Motors, Siemens Brothers and Co., 
Limited.—(Siemens-Schuckertwerke G mm b. H., 
Germany.) 

22,654, APPARATUS for FILLING BEER Casks, H. S. Fox, 
London, 

22,655. Giass Sueets, O. Imray.—(Pressed Prism Plate 

oy Hass Company, United States.) 

22,656, Rorary Enaing, A. Jaray, London. 

ap Co.tar Stop and Trg Retainer, A. H. Hayles, 
London, 











22,658. Reraininc Boor Lacks in Postion, C. E. Carr, 
London. 

22,659. Composition, The Morgan Crucible Company, 
Limited and C. W. Speirs, London. 

22,660. Repgemine Ciay Sor, E. Woakes, London. 

22,661. Roap Vexntcves, E. Pield, London. 

22,662. Wages for Roap VeaiciEs, F. G. Pickering, 
London. 

22,668. CatiipErs, J. C. Smith, London. 

22,664. Woven Goons, F. Schmidt, London. 

22,665. Circuit Breakers, F. R. McFeatters and A. F. 
Christmas, London. 

22,666. Desks, H. and J. Brooke, London. 

22,667. Lirrine Jacks, H. Lucas, London. 

22,668. Boor Ta1mminG Macuines, A J. Boult.—(United 
Shoe Machinery Company, United States.) 

22,669. Macuings fur Makino Brvouks, K. Grtineberg, 


ndon. 

22,670. ScREW-CUTTING Macuinges, C. C. Newton, 
London. 

22,671. Mowrxe and HayMAKkING Macuings, 7. Peel, 
London. 

22,672. MeraLiic THeRrmomerteRr, H. W. Short, London. 

22,6738. Composition, W. G. Williams, London. 

22,674. Brusnes for Distemper Paint, W. H. Chadwick, 
London, 

22.675. CoLtaR Fasrenina Devices, E. K. Sibbald, 
London. 

22,676. Waicuino Apparatus, T. R. Weyant, Londcn. 

22 677. Winpow B.uinps, J. M. Nicholls, London. 

22,678. Propucine a Buitpinc Mareriat, A. Ebers, 
London. 

22,679. Propcrcina GRANULATED SvupnsTances from 
MOLTEN MarerRiats, A. Ebers, London. 

Qlst October, 1904. 

22,680. Tent-prtcHiInc Device, H. E. 8. Holt, Farn- 
borough, Hants. 

22,681. Fryers and Sprnpues for Sprnninc Yarns, W. 
Riley, Isle of Man. 

22,682. INFLEXIBLE LEADED Gtazino, C. E. Welstead, 
Croydon. 

22,688. Fanper, G. W. Pridmore, Coventry. 

22,684. RapiaTor for CooLInc WaTER on Motor Cars, 
G. Hill, Burton-on-Trent. 

22,685. Brousnes for CLEANING BrEeR Borries, J. 
Thompson, Bradford. 

22,686. Lockine the Doors of Rartway Carriacgs, T. 
Guest and J. J. Rice, Birmingham. 

22,687. Cases for Cicaretres, F. C. Lyster, Birming- 

arm. 

22,688. Manuractorg of Sreet, E. T. Zohrab, Glasgow. 

22 689 Turust Biocks for Propetier SHarts, E. B 
Wrench, Glasgow. 

22,690. ELecrricaL GENERATORS and Morors, R. E. 
Workman, Manchester. 

22,691. Date Inpicators, O. H. Porter, Glasgow. 

22,692. SecurnIna ApDJUSTABLE Door KNops to their 
Spinpvrs, G. Hall, Birmingham. 

22,698. HorsesHors and Paps, H. Coop and Coop and 
Sons, Carriage Proprietors and Undertakers, Limited, 
Manchester. 

22,694. Ourpoor Seats, J. E. Henshaw, Manchester. 

22,695. MaRINER's Compass, W Thomson, Baron Kelvin. 
J. Kean, and Kelvin and J. White, Limited, 
Glasgow. 

22,696. Constructina Wire Seats, W. 8. Laycock, 
Sheffield. 

22,697. Rorary Mecuantsm, G. Genzel, G. A. H. and 

H. Bell, and A. V. Kavanagh, Sheffield 

22,698. Cameras, A, Kershaw, Leeds. 

22,699. Pararrin Lamps, J. C. Hancock and J. Gauk- 
rodger, Manchester. 

22,700. Manuracture of Briqurttes, J. H. Pease and 
The Normanby Ironworks Company, Limited, Stock- 
ton-on-Tees. 

22,701. AIR PropgLiters, The Electric and Ordnance 
Accessories Company, Limited, and R. F. Hall, Bir- 
mingham. 

22,702. Rino Sprnnino, J. Scaife, Burnley. 

22,703. OpgraTINGc TRaMwayY Points, E. T. Lewis, 
Caerphilly. 

22,704. Matt Kins, J. Hornof, Berlin, Germany. 

22,705. Ruppgr Rine Cuttinc Macaig, J. Hutcheson, 
Glasgow. 

22,706. ELecrricttry Meters, Chamberlain and Hook- 
ham, Limited, and 8. H. Holden Birmingham. 

22,707. Dry Seats for Tramcars, A. M. Phillips and 
G. H. Taylor, Manchester. 

22,708. Connick Povgs, J. Coleman, Upper Parkstone, 
Dorset. 

22,709. ApsustaBLE ScHoor Skxats, Illingworth, 
Ingbam and Co., Limited, and H. O. Ingham, 


Leeds. 

22,710. Om Lamps, W. T. Brown, London. 

22,711. Sprnnrnc Rives and Trave.iers, W. J. Holden, 
London. 

22,712. Dove Suapine Rouiurrs, E. Woelke, London. 

22,713. Kuire CLganer, F. Aldridge, London. 

22,714. ImpaRrTING VipraTions for Iiyc1gnic PCRPOSES, 
J. M. Tourtel, London. 

ee tear Seats for Gas Merers, J. M. Tourtel, 

ndon. 

22,716. Pgoatturnc ComptnaTion for Carrier Tri- 
cycies, W. T. Lord, London. 

22,717. RatLway Waco Brakes, H. S. Thomas and E. 
Ridley, London. 

22,718. Macuines for Cutrinc Cicars, H. Eisner, 
London. 

22,719, ARTIFIcIAL Leos, W. J. 8S. D wie, London. 

22,720. '‘T1«xs, H. Lester, Newport, Mon. 

22.721. HorsgsHogs, A. La Roche, London. 

22,722. AssemBLtnc Macuutye for Boots, A. J. Boult.— 
(United Shoe Machinery Company, United States.) 

a J. M. Pfaudler and E. M. Strouss, 

ndaon. 

22,724. Sewace, A. McLean and W. Paterson, London. 

22,725. Purtry Hons, J. P. O'Donnell, London. 

22,726. AUTOMATIC KEYBOARD INsTRUMENTS, W. Heil- 
brunn and 8. Bliith, London. 

22,727. CoIN-FREED Apparatus, L. Dentand,S. Ferrier, 
and F. Muriset, jun., London. 

22,728. Cooktnec AppLiances, W. E. Thursfield, 
London. 

22,729. RemovasBiE Watt, J. O. Parkinson, London. 

22,730. Factne Bricks, C. H. Shoppee, London. 

22,73). ELECTRICAL TRACTION OVERHEAD CONDUCTOR 
Equipment, C. A. Schierwater, Liverpool. 

22,732. Pant, J. E. Kollinger, London. 

22,733. SupporTinc Matossoxes, H. J. Ashford, 
London. 

22,734. CoIN- FREED Apparatus, T. J. Watkins, 
London. 

22,785. Propuction of Azo CoLourtina Marrer, J. Y. 
Johnson.—(Badische Anilin and Soda Fabrik, Ger- 
many.) 

22,786. RarLway Ratu Jornts, M. Barschall, London. 

22,737. Pwgumatic TrrEp WHee ts for Moror Cars, G. 
C. de Domballe, E. E. Clarke, and A. Singer, 

ndon. 

22,738. Srencit Piatss, G. H. Line, London. 

22,739. Drivinc Apron, F. Wills and The Leyland and 
Birmingham Rubber Company, Limited, London. 

22,740. Fiaure, E. Brieger, London. 

22,741. Hot Water Heatine Systems, H. A. Bolze, 
London. 

22.742. Borter Construction, C. G. Tate, London. 

22,748. ELECTRICAL TREATMENT of Gases, The British 
Thomson-Houston Company, Limited. —{ The General 
Electric Company, United States.) 

22,744. Execrric Switcnes, The British Thomson- 
Houston Company, Limited.—(The General Electric 
Company, United States.) 

22,745. Fo.tpine Support for Garment, 8. Guiterman 
and Co., Limited.—(The Wire Goods Company, United 
States.) 

22,746. Swrrch Rarts for Tramways, W. Kreen, 


mdon. 
22,747.. Lamps for Vapour ComsBustion, E. S. Snell, 
London. 
22,748. TURBINE VALVES, C. A, Parsonsand J. Turnbull, 
London. 
22,749. CoNCENTRATING APPARATUS, H. L. Sulman and 
HF. K. Picard, London, 





22,750. Tor Lirrs fur Hexts of Boors, C. C. Small, 
London. 

22,751. DeTacwaBLe Furer Spinpie, W. P. Thompson. 
—-+{T. Clapham, Germany ) 

22.752. ALTERNATING CuxreNT Apparatus, G. Faget, 
London 

22,753. Ow Fue. Buaners, G. and T. Wilton, London. 

22,754. J.asts for Boors and Sxogs, K. Althoff, 
London. 

22,755. Two-sPEED GeaRinc for Cyrcies, A. Taylor, 


mdon. 

22,756. SHarr Brarinos, A. J. Boult.—(Sudenburger 
Maschinenfabrik und Bisengiesserci Act.-Ges., Ger- 
many.) 

22,757. INTERNAL ComEusTION Morozs, F. H. W. Fox, 
London. 

22,758. Srzam Traps. H. Field, London. 

22,759. Fasteninos fo: Sap Winpows, M. W. H. Hintz, 
Kiel, Germany. 

22,760. Layina Cement Fioors, D. Andres, Kiel, 
Germany. 

22nd October, 1904. 

22,761. Rippon Manvuractcure, A. Henkels, Barmen, 
Germany. 

22,762. NON-CRUSHABLE Butron, C. E. Osborne, Bex- 
hill-on-Sea. 

Se Batts for PLayine Gotr, J. Atkinson, 


Stoc _ 
22,764. oe A. H. Maurice and H. G. J. Barrow, 
‘ardi 


22,765. Lupricators, F. V. Martin, J. F. Barker, and 
Ww. J. dock, Ipswich. 

22.766. InpicaTInG by Day or Nicut Postic Noricss, 

C. Kirwan and K. Quaney, Donnybrook, Co. 

Dublin. 

22,767. Rotary Gas Enoine, F. Sands, Northwich, 
Cheshire. 

22.768. Conpuctors for ELEectrRic Raitways, R. W. Scott, 
Darlington. 

22,769. Cups, H. Wilkins, Sheffield. 

22,770. Sprnninc Frames Apparatus, T. A. Boyd, 
G ‘Ow. 

22,771. Cuarcina Vesse_s with Liquips, F. C. Lynde, 
Manchester. 

22,772, BraceLteTs and Penpants, G. E. Lancelott, 
Birmingham. 

22,773. PLoucH Saargs, J. B. Edlington, Gainsborough, 
Lincolnshire. 

22,774. MeTHop of Preparinc Leatuer, L. H. V. Smith, 
Birmingham. 

22,775. SkcURING HANDLES to BrusH-HEaDs, C. Showell, 
Birmingham. 

22,776. INGREDIENTS for Makine Breap, C. H. Smith, 
Birmingham. 

22,777. Or. Containers of Lamps, 8. Russell, Walsall, 


Staffs. 

22,778. Time-savinc Racine Ispex, W. T. Lemon and 
P. W. Martin, Liverpool. 

22,779. Prevention of Smoke in Furnaces, J. Ander- 
son, Glasgow. 

22,780. Tospacco Prez CLeaners, J. 8S. Law, Halifax. 

22,781 Rattway Car Coup incs, K. Gudic, Berlin, 
Germany. 

22,782. CoIN-CONTROLLFD Seiuina Apparatus, R. and 
H. W. Schlichte, Berlin, Germany. 

22,783. CASEMENT-WINDOW Fasteners, F. Mahler, 
Berlin, Germany. 

22,784. Batt Sropeers for AwraTep WATER Bort.es, 
J. Ogilvie and D. L. Gray. Glasgow. 

22.785. Ort Cans, B. Sellars, Manchester. 

22,786. MeTaLitic Screw Piucs with Lips, A. E. 
Bentley, Manchester. 

22.787 Apparatus for SuPERHEATING Stream, A. 
Bolton. Manchester. 

22,788. Fountain Pens, T. M. Tripp and H. and W. B. 
Jackson, Liverpool. 

22,789. DYNAMO-ELECTRIC Macutnery, Siemens Bros, 
and Co,, Limited, and J. C. Wilson, London. 

22,790. PLate Printine Macuinges, T. Macdonald, 
London. 

22,791. Games, W. von dem Bussche, Hamburg, Ger- 
many. 
22,792. Macutnes for Presentine Paste, A. J. Boult. 
—(United Shoe Machinery Company, United States.) 
22,793 ConTROLLING RagosTats for ELECTRO-MOTORS, 
G. H. Hooke, London. 

22,794. CrucrBLe Fornacgs, C. Perks, Coventry. 

22,795. Drivinc MgcHanism for Bucket Conveyors, 
A. G. Brookes.—(P. P. Bradley, United States.) 

22,796. MUSCLE-EXERCISING APPARATUS, F, W. Croucher, 

ndon. 

22,797. Gas-LIGHTING Devices, A. Schwarzhaupt, 
London. 

22,798. Rorary Enotnes, C. Griffin, London. 

22,799. Dinner Mats, M. A. P. Taylor, London. 

22.800. Sprinc Matrtressss, G. F. Finister, Leeds. 

22,801. Venictxrs for ADVERTISING PuRPosEs, G. 
Moekel, London. 

22,802. ComBINED BatLoon and Paracuutsr, C. A. 
Barrett, London. 

22,8038, AUTOMATICALLY CLosInc Gas Cocks, F. T. 
Cotton, London. 

22,804. ApJusTaBLE Drm, C. Clacket, Birmingham. 

22,805. Makinc Matcuss, W. H Parker, London. 

22,806. DIALKYLMALONIC AciD Derivatives, O. Imray. 
—(Faibwerbe vorm. Meister, Lucius, and Bruning, 
Germany.) 

22,807. SCREW-THREADED Pipgs, E. T. Greenfield, 
London. 

22,808. ALTERNATING CURRENT Morors, R. Lundell, 
London. 

22,809. Parer Fastener, T. W. Irvin, London. 

22,810. Lupricators, N. 8. Eaton, London. 

22,811. SicHTING Mecuanism for Guns, P. de Norden- 
felt and E. Ternstrém, London. 

22,812. CapsuLE HoLpgeR and Breaker. The Dental 
Manufacturing Company, Limited, and E. T. Bloss, 


mdon. % 

22,813, ScraPeR for ELEcTRO- MAGNETIC SEPARATOR, 
E. H. Geist, Electricitits Act -Ges., London. 

22,814. METAL-REFINING ApPaRaTUs, E. J. Richardson, 


ndon. 

22,815. Gas Purirters, A. J. Boult.—(La Compagnie pour 
la Fabrication des Compteurs et Matériel d’ Usines tt Gaz, 
France. 

22,816. Bottmnc and Sirrinc Apparatus, Miihlen- 
bauanstalt und Maschinenfabrik vorm. Gebriider 
Seck, London. 

22,817. PoWER-TRANSMITTING MEcHANISM, The British 
Thomson-Houston Company, Limited, and B. Hopps, 
London. 

22,818. Systems of ConTROL for ELECTRICALLY-OPERATED 

Rs, The British Thomson-Houston Company, 

Limited.(The General Elec'ric Company, United 


ates. 

22,819. E.ectric Motors, The British Thomson-Hous- 
ton Company, Limited.—(The General Electric Com- 
pany, United States.) 

22,820. VaRIABLE Speep Winpincs for ALTERNATING- 
CURRENT Motors, The British Thomson-Houston 
Company, Limited.—(The General Electric Company, 
United States.) 

22,821. Motor Winp1nNos, The British Thomson-Houston 
Company, Limited.—(The General Electric Company, 
United States.) 

22,822, ELectric Motors, The British Thomson-Hous- 
ton Company, Limited.—(7The General Electric Com- 
pany, United States.) 

22,823. ConTROLLING ELEctric Motors, The British 
Thomson-Houston Company, Limited.—(7he General 
Electric Company, United States ) 

22,824. Macnines for Catcuxatinc, E. S. Ensign, 


London. 

22,825. CaskMENT Stays, Tonks, Limited, and W. H. 
Tonks, London. 

22,826. Lock-nuts, W. H. Beckett, London. 

22,827. Orters, J. F. Schiedt, London. 

22,828. Coottinc Motors, J. Lea and J. J. Crichton, 


mdon. 
24th October, 1904. 


22,829. LEVELLING Apparatus, A. E. Horsfall, Halifax. 
22,830. Rim Braxgs for Bicyc.es, G. Kilburn, North- 
ampton. 





22,831. Sarinkinc Tings on Wuexts, G. N. Guest, 
Birmingham. 

22 832. Opgratinc Ex.ecrric Motors, The Tangye 
Tcol and Electric Company, Limite], and A. H. 
Bate, Birmingham. 

22,833. Hair Brusugs. J. Berg, Birmingham. 

22,884. APPLIANCE for Use with Hat-pins, A. Appleby, 
Birmingham. 

i Process of ORNAMENTING GLass, W. G. 
Williams, London. 

22.836. Cutters for Mititinc Macuiyes, C. Buwers, 
Manchester. 

22,837. Tox-ciips of Cycie Pepats, T. 8. Smith, Bir- 
mingham. 

22,888. Evecrric Arc Lamps, The Jandus Arc Tamp 
7 Company, Limited, and A. D. Jones, 

mdaon. 

22,839. Supportinc Ex.ecrric TroLttgey Wires, J. W. 
Allen, Birmingham. 

22,840. Fazz Wuee.t, T. Cooper and F. F. Giles, 
Kidderminster. 

22,841. Minitary Forpine Cap with Peak, W. G. 
Ventham, Curragh Camp, Ireland. 

22,842. Dritt Caucks, E. W. Whitley, Leeds. 

22,843. Gas Propucers, C. Whitfield, Manchester. 

22,844. Foiprne Cor, F. Anderton, Manchester. 

22,845. Hatcu-cover Fasteners, J. and E. Guncill, 


joole. 

22,846. Moron Startinc Hanpie, A. E. Newby, 
Ipswich. 

22,847. Construction of ScREw-DuwN Taps, F. J. 
Walkley, Stoke-on-Trent. 

22,848. Pistons, J. Andrews and D. Cameron, jun, 


ow. 

22,849. Wure. Tire, R Hetherington and C. P. Law- 
rence, Newton Rigg, near Penrith. 

22,850. Wire Screw Cork Sarety, J. E. Bentley, 
Blackpool. 

22,851. Scortnc Device for Gamgs, W. F. M. Groome, 
London. 

22,852. Boot Brusnes, T. Axtell and M. Corrigan, 


London. 

22,858. Borwnine of Liguip Hypro-carpons, &c., C. R. 
Boswell, Dartford, Kent. 

22,854. Srrinc Grip for Parcets, 8. Marsh, Laughton, 
Sussex. 

22.855. Inrants’ Cuarrs, A. Piant, London. 

22,856. Harvestinc Macuives, H. Mil'er, London. 

22,857. Harness Saras, C Cooke. Northampton 

22,858. Soornine Teat3, L Woolf, Birrmingh im. 

22,859. Toninc Pins for Pranorortss, G. Sw.etser, 
London. 

22,860. FouR-CHANNEL CONTROLL:NG TaP, H. Rd:, 
London. 

22,851. PennoipeR, P. Orywall. Berlin, Germany 

22,662. InsecT-caTcHER, J. Gebhard Berlin, Gerwany. 

22 863. Stancn GuiazF, L. G. L. Moullin and G. F, 
Doubtfire, Loadon. 

22,864. Propucine PRintING Fuanitore, A. Robinson, 
Coventry. 

22,865. Sanitaky Batuinc Macuing, M. W. Shanly, 


ndaon. 
22,866. ARmouR Piatss, S. Timokhowitch, Mo_cow, 
Russia. 
22,867. Fisainc Reexs, A. G. Bessemer, jun., Londcn. 
22.868. ConpEnsERS, A. Micheibach, London. 
22,869. BaTus, F. A. Hoffmann, London. 
22,870. ConTRoLiine Licatine of Ovens, A. Beesley, 
London. 
27,871. Heap Covrerines, A. Baxter, London. 
22,872. Currinc Macaines, A. G. Brookes,-(M. D. 
Knowlton, United States ) 
22,873. COLLAPSIBLE Dekp Boxes, G. F. Downing, 
mdon. 
22,874. TorNTaBLEs, W. Smith, London. 
22,875. Sprocket Cuaty, J. J. O'Hare, London. 
22,876. Puce Wee and Seoot, R. Binns, London. 
22,877. Cups for Rim Brakes, A. Brampton, Bir- 
mingham. 
22,878. MetTHop of SepaRaTine Liquips, E. G. N. 
Salenius, London. 
22,879. MOTION-CONVERTING APPARATUS, 13. T. Johnston, 
mdon. 
22,880. PEDAL - oPZRATING MrcHaANIsM for BICYCLEs, 
W. D. Shennan and F. Bregenyer, London. 
22,881. Dump Cars, 8S. Otis, London. 
22,882. Gate Post AtTracHMENTS, J. H. Smith, 
London. 
22,888. Cammugry for LicHTING Purposss, J. G. Brown, 
London. 
22,884. Puncuine Macuings, A. J. Boult.—( United Shoe 
Machinery Company, United States.) 
22,8°5. Enaings, C. Lecaime, London, 
22,886. CHIMNEYsS and VENTILATING Pipgs, D. McLean, 
ndon. 
22,887. Grn Lock for Frrg-akMs, |. Meffert, Liverpcol. 
22,888. Spoo. ATTACHMENTS, A. R. McEachern and W. 
H. Murray, London. 
22.889. PranororTEes, A. Dou‘llet and A. Seeger, 
London. 
22,890. Haxx Paps, J. Klumpp, Londo». 
22,891. Loom Morios, B. J. B. Mill3.—(J. Ch- ine, 
France ) 
22,832. Maxine CicarettEs, G. Tickner, jun., 
London. 
22,893. CaLLipers and DavipErs, A. E. Langford, 
London. 
22,894. Pweumatic Tires, F. G. McKim and J. M. 
Lennard, London. 
22,895. Faep-waTER Heaters, E. T. Murphy, London. 
22,896. GARDEN Frames, A. L. Lavalley, London. 
22,897. Cyciz Couptine, W. G. Clarke, London. : 
22,898. DoUBLE-sTROKE TREADLE Looms, O. Schreiber, 


ndon. 

22,899. Horsts, Sir W. G. Armstrong, Whitworth and 
Co., Limited, and Sir A. Noble, London. 

22,900. Apparatus for HgeaTInc APARTMENTs, J. D. 
Prior, London. 

22 901. Heat Rapiators for Hor Warsr, J. D. Prior, 
London. 

22,902. Exastic Fiurp Turstnes, The Warwick Ma- 
chinery Company, Limited.—(The General Electric 
Company, United States.) 

22,9038. Controtters for Exgcrric Crrcuits, The 
British Thomson-Houston Company, Limited.—(7h¢ 
General Electric Company, United States.) 

22,904. EecrricaL MgasvuRING INSTRUMENTS, The 
British Thomson-Houston Company, Limited.—(The 
General Electric Company. United States.) 

22,905. ELECTRO-THERMIC Fans, F. de Mare, London. 

22,906. P1Pg-MOULDING Macutng, P, Campbell, London. 

22,907. Fastenincs for Doorn Hanpugs, J. J. Macky, 
New Zealand. 

22,908. MuLTIPLE ConnecTING SystEM for TELEGRAPHIC 
Communication, O. Arendt, Germany. 

22,909. Macutng for Cuttinc Orgn Rerusk CIGARETTES, 
E. Koener, London. 

25th October, 1904. 


22,910. Construction of Burtpines, H. Martin, Bir- 
min; l. 

22,911. Puzzix, J. Bottley, Walsall, Staff«. 

22,912. Beam PappLE Pxopusion, W. Johnson, Shet- 
land, N.B. 

22,918. VaRIABLE SPEED Gear, G, Dennant, Dovercourt, 


Essex. 

22,914. Ececrrica, Switch LampHowper, H. Ashton, 
Manchester. 

22,915. Etecrric Swircues, C. B. F. Olai and Brown 
and Barlow, Limited Birmingham. 

22,916. Conveyinc LIGHTED Coats, E. R. Barnc‘t, 
Birmingham. 

22,917. Convertine Ort into Gas, W. Oliphant and T. 
Scott, Glasgow. 

22,918. Recorpinc Mecuanism, A. J. Ickringill, 

Keighley, Yorks. 

22,919. PrEvENTING the ReFiLiine of Botrtiss, 0. G. 
Pearson, London. 

22,920. Action for Bracket, J. Fall and E. A. Cooke, 
Birmingham. 

22,921. Seips’ Davirs, A. R. T. Richards, Southampton, 

22,922. Sarety TaBLe Lamp, W. Holmes, Heanor, 
Derbyshire. 

22,923. Hrartns, M. Dobby, Darlington. 
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22,924. Feepinc Rovers for Frrrovs MATERIAL, J. 
Fielden, Rochdale. 
“wm Exrossp Skats, J. Heaton and A. Wood, Brad- 


22,926. Domestic Fire-ararss, EB. Butler, Birmingham. 

22,927. Merson of Steriiisina Foon-sturrs, J. Preisz, 
London. 

22,928. Device for Teacutna Penmansnip, F.C. Young, 
Glasgow. 

22,929. StopPER for NON-REFILLABLE Borrt.ss, R. Rowe, 


iff. 

22,930. Botts for ELecrric Rattway Systems, J. Hay- 
dock and T. 8. Jones, Halifax. 

22,981. Corp Houprr for Winpow B.unps, H.C. Death, 
Lechlade, Glos, 

22,932. Macutnes for Winpina YaRN, R., J. H., and O. 
8. Hall, Manchester. 

22,933. Surps’ AccommopaTion Lappers, J. Millar, 

ow. 

22,934. SEcuRING Lips to Puppine Basins, T. G. Adams, 
Birmingham. 

22,935. Rercector for AvToMoBILE Lamps, 8. Russell, 
Walsall. 


— Form of Gotr Potrsr, A. D. Strettell, Surbiton, 

jurrey. 

22,937. DeTacnaBLE Bep Ratt Firtinas, A. J. Ware, 
Handsworth. 

— Tap for Mgasvrinc Fivurps, N. T. Thomson, 

iw. 

22,939. Knirtina Macutygs, T. 8S. Grieve, London. 

22,940. Mavoracture of Hypratep Limes, J. Reaney, 
jun., London. 

2:,941. Pranos, 8. E. Page.—(The Molian Company, 
United States.) 

22,942. Rartway Crossinas, G. W. Lancaster, Washing- 
ton, United States. 

22,948, ResouspINc Sprac, J. G. Andrews, Redland, 


22,944. Gas ExtincuisHers, J. P. Pavis and W. H. 
Edwards, London. 
Non-skippiInc Tire Davics, C. G. Fletcher, 
ndon. 
22,946. Lone-arm, P. G. Tyler, London. 
22,947. Lerrer-Boxes, F. J. Munro, London. 
22,948. System of VenTILATING Sgwers, R. Gregory, 


mdon. 

22,949. WeicHIne Scaues, J. M. Triner, London. 

22,950. Apparatus for Detiverine Corns, F. H. Gor- 
delier, London. 

—, TREATMENT of By-Propucts, A. Gutensohn, 


on. 
22,952. Getatinous Foop-sturrs, J. Wetter.—{Thiirin- 
ger Gelatinefabrik B. Jeiter and Krause, Germany ) 
22,958. Rops for the Decoration of Winpows, A. E. 
Round, Birmingham. 
—, IeniTIon for Motor Exatngs, J. J. Miller, 
on. 
22,955. AppLiaNncE for Ort Lamps, F. W. Vickery and 
W. A. Granger, London. 
22,956. AtTacHMEN's of OrpNaNcE, Fried. Krupp 
Aktien-Gesellschaft, London. 
22,957. STRaw-BURNING Apparatus, A. H. B. Sharpe, 
Lincoln. 
22,958. Lirtine Bopres of Motor Cars, J. E. Thomas, 
ondon. 
INCANDESCENT CANDLE Lamps, A. W. Pitt, 
mdon. 
22,960. Proto PrintiInc Apparatus, F. Nusch.—(@. 
Pabst, Germany.) ° 
22,961. Yacuts’ TenpiRs, R. Boyd, London. 
22,962. Vacuum Brake Apparatus, J. and H. E. 
Gresham, and G. Kierman, London. 
Se the Waste of O11, L. E. Murphy, 
ndon. 
22,964. Vapour ELEcrric Apparatus, J. R. Baker, 
London. 
— Rar Cuarr, J. McA. Young and E. A. C. Studd, 


mdon. 
22,966. Dynamo Brusues, F. J. and R. Chaplin, Bir- 


mi . 

22,967. SHapine Barret Staves, W. Jamieson and R. 
Burn, London. 

22,968. CenTrIFuGAL Macutnes, H. H. Lake.—({0il and 
Waste Saving Machiae Company, United States.) 

22,969. Ciasps, F. N. Ashworth, London. 

22,970. Wire, H. H. Lake.—(Jroquois Machine Company, 
United States.) 

22,971. Steam Trap, R. J. Cracknell, London. 

22,972. Dryinc STEREOTYPE Matrices, F. Schreiner, 
London. 

22,973. VEHICLE WHEELS, W. Clark.—(B. Gastal, Brazil.) 

22,974. Cycie Seats, T. Lees, London. 

22,975. SiauTinc Apparatus for Guns, C. D. Abel.— 
(Rheinische Metallirarven-vind-Maschinenfabrik, Ger- 
many.) 

22,976. TYPEWRITERS, H. Moya, London. 

22,977. Propuction of Inox Castinas, 8S. O. Cowper- 
Coles, London. 

22,978. CoLLaPsIBLE CHILDREN’S CaRRIAGEs, C. Binet, 
London. 

22,979. AuToMATIC Fire ExtInGcuIsHER, J. W. Restler, 


London. 

22,980. Sprinc WHEELS for Motor Cars, J. Jackson, 

mdon. 

22,981. PressuRE GavucEs, J. Dewrance, London. 

22,982. Cyc Sappixs, R. Pymble, jun., London. 

22,983. DRawine orr Water from Mains, H. Wehner, 
London. 

22,984. FLurp Motors, J. Whitelaw, London. 

22,985. Car Trucks, E. Peckham, London. 

22,986. Prosecrite Fuses, H. C. Seddon, London. 

22,987. Dress Fastener, M. E. Palm2r, London. 

22,988. CoLtour Puotocrapay, La Société Anonyme 
des Plaques et Papiers Photographiques A. Lumitre 
et ses Fils, London. 

22,989. Brpstgaps, H. D. Booth, London. 

22,990. PRESERVATION of Woop, H. H. Lake.—(Riitger- 
swerke Act-Ges., Germany.) 

—o Gas Burners, A. FE. Howard and A. Whittaker, 

ndon. 

22,992. MeTaL Tuses, E. Maertens, London. 

bag oe Pier Wrencues, J. Adams and C. A. Cross, 

maon. 

22.994. Typz DisTRIBUTING MecuanismM, A. J. Boult.— 
(B. F. Bellows, United States.) 

22,995, JustiryyINc Mxgcuanism for TyPE-ASSEMBLING 
Macuinzs, A. Boult.—(B. F. Bellows, United 
States.) 

22,996. Fountain Pens, L. Doms, London. 

22,997. Stoppers for Bo1r.es, J. J. Stranger, London. 

22,998. Stoppers for Borrtzs, J. J. Stranger, London. 

22,999. Permittine the Successive Vision of Puorto- 
orapus, C. Fougerat, London. 

23,000. Or. Lamps, H. C. Lavington and F. J. Little, 
London. 

23,001. Automatic Exxcrric Switcues, W. M. Scott, 
London. 

23,002. Reets for Ling Fisuinc, H. F. Oblette, 
London. 

23,003. NON-REFILLABLE Botries, F. Zeisberger, 
London. 

23,004. FLUID - PRESSURE 
London. 

23,005. PREPARING Ramie for Spinninc, W. M. Smith 
and T. Burrows, London. 

23,006. GENERATING ACETYLENE Gas, H. Kinsey, G. 
Challenger, and J. H. Nott, London. 

23,007. VaLvges for BRAKE Systems, F, B. Morrison, 
London. 

23,008. Fotpine Bepstgaps, C. M. 8S. Nisser and K. H. 
Berggren, London. 

23,009. TeLEPHONE Systems, I. B. Birnbaum and H. 
G. White, London. 

23,010. Front-ngaps of Rock-DRILLING MAcuHings, F. 
Bell, Liverpool. 

23,011. Non - REFILLABLE 
Liverpool. 

23,012. Ctocks, A. Huber, Liverpool. 

23,013. FasTENING Fioats to FisHING Lings, F. Ziegen- 
speck, Liverpool. 

23,014. Sarety Strrrvp, R. Meier, Liverpool. 

23,015. Automatic Switcues, R. F. and C. J. Jones, 
Liverpool. 


Motors, C. H. Atkins, 


BorTies, A. G. Flurian, 





28,016. Mecnanica.ty Sxasontna Skins, H. F. 
Dougherty, London. 

28 017. Unpgrrrames for VenticiEs, A. H. Robin and 
V. P. F, Janvier, London. 

23,018. Cartripags for Frrinc Pro. gcTiiEs, 8, Trivick, 
London. 

23,019. Frre-piaces, M. F. Frechtling, London. 

26th October, 1904. 

23,020. Carpuretrers, F, Bates and J. T. Fazakarley, 
Nuneaton, Warwickshire. 

23,021. Jer Conpensers, C. Day and W. A. Dexter, 
Glasgow. 

23,022. CaRBURETTERS, P. C. Hewitt, Manchester. 

23,023, FLUID-PRESSURE TURBINE Morors, J. Atkinson, 
Manchester. 

23,024. Brake Gear for Rartway Wacons, T. P. Poole, 
Southampton. 

23,025. Bossrns for Rino Spinnino, N. D. Walker, 
Bradford. 

23,026. Brusugs, C. C. Secretan and Blyth and Platt, 
Limited, Manchester. 

23,027. Terminat for Resistance Corts, J. A. Hirst 
and P. 8. Brook, Chester. 

23,028. Repiacinc Support; of Boars on Surps, T. 
Wilson, Sunderland. 

23,029. CanistsR for ConpITIONING CorrEE, J. Higson, 
Atherton, Lancs. 

23,030. Stgam Borers, J. Bradley, Lincoln. 

23,031. Foss Heaps for Ececraic BLastine, F. Render, 
Manchester. 

23,032. Hancers for ELectric Taottry Wirgs, L. T. 
Allen and R. E. Sharples, Manchester. 

28,033. Mowry Box, R. Garrard, London. 

23,034. Gas Warer Heaters, The Richmond Gas Stove 
and Meter Company, Limited, and W. II. Sherburn, 
Liverpool. 

23,035. Bo.tinc RatLway Carriace Doors, G. W. 
Singleton and J. Knowles, Manchester. 

23,086. Atuminous Compounps, H. Spence and P. 
Spence and Sons, Limited, Manchester. 

23,037. ExpLoston Morors, J. Eckersley, Manchester. 

23,038. MecHaNnicaL Reapy Reckoner, H. Rothwell, 
Manchester. 

23,089. CLorHEes DoLLyrnc Macuiyes, W. Whitham, 
Manchester. 

23,040. Batances for Curonometers, E. H. Morgan 
and L. E. Walker, Manchester. 

23,041. Terry Looms, W. H. Hacking and J. Hilton, 
Bury, Lancs. 

23,042. Driciinc Macuings, D. P. Edwards, Cardiff. 

23,043. AvTomatic Time Taster, F. J. Walton and L. V. 
Rogers, London. 

23,044. SHutrie Peas of Weavina Looms, W. Swindle- 
hurst and T. Ormerod, Halifax. 

23,045. MakING ARTIFICIAL ManuRE, C. Bollé.—(€. 
Schmidt and Co., Germany.) 

23,046. Mitre Brock, T. J. Boyd and T. Tooms, 
Dublin. 

23,047. TRANSMITTING Power, G. W. A. O'Hanlon and 
H. T. Godwin, London. 

23,048. ENAMELLED [RON Paras, P. Prestwich, Monton, 

nes, 

23,049. Gas Merrrs, G. Helps, Nuneaton. 

23,050. Evecrricat Rartways, O. 8. Gill, Liverpool. 

28,051. Marcus, P. G. Tyler, London. 

23,052. Lamps for Bursinec On, J. H. W. Evans, 
Paignton, Devon. 

23,053. TuRNING Crank Prins, W. Burrell and F,. 8. 
Harvey, Great Yarmouth. 

23,054. INTERNAL CompusTion Motors, J. Dunlop and 
Kynoch Limited, Witton, near Birmingham. 

23,055. TRANsMIssION Gear, M. J. Young, London. 

23,056. Execrricat Switcnes, C. W. Hathaway and 
Triumph Cycle Company, Limited, Coventry. 

23,057. SareTy Hince Consoi, F. M. Duchesse de 
Touraine and Douglas, Berlin. 

23,058. Omminus Seats, E. M. and E. 8. Binge, 
London. 

23,059. Furnaces of Steam Borvers, J. M. Stratton, 
London. 

23,060. GLanps for Rops and PLunagers, G. H. Robin- 
son, Sunderland. 

23,061. Sturrina Bens, J. J. Hickmott 
Kent. 

23,062. Burrons, 8. H. Crocker, London, 

28,063. Batts, A. E. Luzzi, London, 

23,064. PHotoorapHic Nacative, A. H. Lucas, Bir- 
mingham. 

23,065. WaTerR-cLosats, W. Edge, London. 

23,066. Dryinc Grain, H. H. Lake.—(C. H. Caspar, 
United States.) 

23,067. VENTILATION System, H. H. Lake.—(C. H. Caspar, 
United States.) 

23,068. Doust-REDucING Apparatus, W. Snelgrove and 
A. E. Hall, London. 

23,069. Receptactes for BanKk Norss, S: Howard, 


Longfield, 


mdon. 

23,070. CznTrirucaL SEPARATORS, M. K. Barnber, 

mdon. 

23,071. Reriector, A. Stahl, London. 

23,072. Propucine TeTRazo-DYEsTouFFs, H. E. Newton. 
—{The Farbenfabriken vormals Friedrich Bayer and Co., 
Germany.) 

23,073. MANUFACTURING HoLLow Gass ARTICLEs, L. 
Miller and the Trades Progress Company, Limited, 
London. 

23,074. Construction of ‘* Mik Fioat,” C. A. Bodiam, 

mdon. 

23,075. Macutne for WasHinc Pxiates, C. Omassi, 
London. 

23,076. Curtains, A. J. Schwanke, London. 

23,077. INCANDESCENT Gas Burner, F. W. Coiley, 
London. 

23,078. Teacnine Music, W. T. Stuart, Penge, Surrey. 

23,079. TRANSMITTING Morron from Suarts, B. Freres, 
London. 

23,080. Encines, H. M. Hodson, Londgn. 

23 081. Furnaces, G. 8. Kent, London. 

23,082. Benpine Leap and MgTat Pips, R. J. Truscott, 
London. 

23,083. TurBinEs, C. N. Schottmuller, L. B. and F, 0. 
Nagler, L. Jacquot, and A. C. Nagler, London. 

23,084. SwitcuEs, G. H. Whittingham, London. 

23,085. ConverTING Motion, A. W. Kyle and P. M. 
Gallagher, London. 

23,086. Non-skrippIna Tire Device, H. Andrew, 

“London. 4 
23,087. Vices, P. N. Avery, Liverpool. 
23,088. Apparatus for ADVERTISING, H. Woolfe, Liver- 


pool. 

23,089. VaRIaABLE Spesp Gzars, J. R. Webb, jun., 
Liverpool. 

23,090. INCREASING RapIaTION of Waves, J. 8. Stone, 
Liverpool. 

23,091. Benzo.ine, 8. O. Price, sen., and 8. O. Price, 
jun., London, 

23,092, ARRESTING ProcrReEss of VEHICLES, A. EK. Moore 
and A. Darch, London. 

23,093. Ecectric Contact Breakers, H. V. Mitchell, 
London. 

23,094. Sarecps for X-ray Tupgs, C. W. Maunsell and 
F. R. Butt, London. 

23,095. Tagrmo-ELectric GengeraTor, F. W. Howorth. 
—(W. E. Haskell, United States.) 

23,096. Protectors for Herts of Boots, J. W. Hulme, 
London. 

23,097. ELEcTRICAL MEASURING INSTRUMENTS, G. C. 
Fricker, London. 

23,098. Propucinc Re.igr Protoorapas, F. Giirtner, 
London. ’ 

23,099. Movutprinc Raw Hipg, H. W. Southworth, 
London. 

23,100. Propucinc DessicaTEp MiLk, G. Ddéllner, 
London. 
23,101. RaiLway Switcues, T. J. Saxton and T. E. 

Gummerson, Kingston-on-Thames. 
23,102. Fisnine Nets, D. A. Matheson, Kingston-on- 


Thames. 

23,103. NON-REFILLABLE RecePTacceEs, M. A. Sternfels 
and P. Reichenbacher, London. 

23,104. Castnas for Exuausrers, F, F, P, Pollrich, 
London. 





23,105. Skw'na Macurnrs, F. Baker, London, 

23,106. Ink Sranns, E. Davis, London. 

23,107. Horsgsnors, J. M. Turnbull, London, 

23,103. Teats for Uszon Frepinc Borries, Allen and 
Hanbury's, Limitec, and J. Dowell, London. 

23,109. ELECTRO-CAPILLARY AppaRatos, J. T. Arm- 
strong and A. Orling, London. 

23,110. Firg-arats, E. B. Walker, Parkstone, Dorset. 
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23,111. Concentration of Orgs, G. F. Wynne, Minerva, 
near Wrexham, Denbigh. 
23,112. Auromatic Sarery Tap, J. W. Dickins, North- 
ampton. 
23,113. Macatnr Guns, L. W. de Grave, Derby. 
23,114. As Box, W. Latham, Padiham, Lanes. 
23,115. AuromaTicaLLy Sortinc Larrers, M. Hogan, 
London. 
23,116. Lamp Extinauisuers, J. Dilworth, Liverpool. 
23,117. Carriers for Use on Cycies, T. W. Girling, 
Brighton. 
23,118. Evecrro-macyetic Devicg, M. Cummins, Man- 
chester. 
23,119. Steam Borttr Furnaces, 8. Abram, Man- 
chester. 
23,120. Srorp Motion for Wire Weavina Looms, W. 
McGee and A. Donald, London. 
23,121. Tovergs, R. McQuaker, London. 
23,122. Manuracrorina of CURTAINS, 
Berlin, W., Germany. 
23,1238. Cycrus, F. Moss, Nottingham. 
23,124. OrrerR Boarps for Trawcina Nets, J. Hull, 
Stockton-on-Tees. 
23,125. Apparatus for Marktno Bars of Soap, E. H. 
Morgan and L. E. Walker, Manchester. 
23,126. Deaivine Bevts for Motor Cycigs, H. Ashton, 
Sheffield. 
23,127. Construction of SHuTT.e Ties, J. R. Taylor 
and E. Lomax, London. 
28,128. TramcarR TROLLEY Pu.Lieys, 8. R. Thompson, 
Manchester. 
23,129. BrusHes, W. Hughes, Birmingham. 
23,130. MouLpine Macuings, J. Pickles, Bradford. 
23,131. Paonocrapas, E. Runge, Berlin, W., Germany. 
23,182. Wacon Ax.gs, F. Holec, Berlin, W., Germany. 
23,133. Specracuies, W. Liw, Berlin, W., Germany. 
23,134. Cyc_e Stanp, W. Mackie, Glasgow. 
28,135. Junction Pornts, A. E. Hacking and J, Pycroft, 
Birmingham. 
23,136. SHow-caRDs for DispLayinc Goops, H. O. 
Worrall, Birmingham, 
23,137. Canin Hooks, A. C. Howell, A. and F.C, Giles, 
London. 
23,138. Tings for Wares of Motors, J. Monteith, 
Glasgow. 
23,139. Trpprne Wacons, W. H. McAlpine and D. L. 
Smith, G:asgow. 
23.140. WinDING Prens, W. H. Hacking, J. Hilton, and 
H. H. Harris, Bury, Lancs. 
23,141. StopraRINc AERATED WATER Bo1tT xe, J. Bullen, 
Wells, Norfolk 
23,142. Promotine Economy in Fort, H. J. A. Bowers, 
Dublin. 
23,143. ExavustLEss Enoing, A. Torr, Nottingham. 
23,144. AXLE-MAKING MACHINERY, J., G., W. H., and 
F. Woodhead, Leeds 
23,145. Automatic Return VALvE, A. Parker, New 
Swindon, Wilts. 
23,146. BacTERIAL 
Nottingham. 
23,147. Wrencu, E. Fisher, Washington, D.C., United 
States. 
23,148. PREVENTING the ApULTeRaATION of Ligutp, L. 
Courlander, London 
23,149. BaLL-BEaRING Castors, R. Edmonds, London. 
23,150, DistripvTinc ELectric Current, A. F. Berry, 
London. 
23,151. Music-Lear TorNneR, E. Bryon, Wallington, 
Surrey. 
23,152. Sian for ADVERTISING PurRposss, J. A. Stevens, 
ondon. 
28,153. Furnace, R. J. Crowley and A. Blackman, 
ondon. 
23,154. Hook and Eys, F. J. Christmas and A. V. Watson, 
London. 
28,155. Leaves with 
London. 
23,156. LoosgLy Ixsertisa Sores in SHoxs, F, Born, 
mdon. 
23,157. Sewine Macuing, B. R. H. Taylor, London. 
23,158. CoupLincs, G. T. Bates and P. 8. O'Neill, 


F. Jasinski, 


Sanp Firrer, W. H. Radford, 


ILLustraTions, A. Grummet, 


mdon. 

23,159. Digs, The Patent Shaft and Axle-tree Company, 
Limited, and T. R. Knowles, Birmingham. 

23,160. SuspiIaL and Sicut Comeass, C. Barker, 
London. 

23,161. Lusricatinc AxLe Bgarinas, T. R. Knowles, 
Birmingham. 

23,162. Cigar Boxes, A. C. Russell, Birmingham. 

23,163. Nosg-Bac, G. Barthels, London. 

23,164. WeicHinG Macuings, C. 8. McIntyre and J. 8S, 
Sawrey, London. 

23,165. KLuctric Gas IcniTiIon Apparatus, G. Hill, 


23,166. Boor Screwinc Macaines, A. Greenwvod, 
London. 

23,167. Automatic Werr RePLeNiIsHixc Looms, A. E., 
A., and G. Walker, London. 

23,168. VoOLCANISING APPARATUS, H. H. Frost, London. 

£3,169. MaTeRiaL for Sturrine - Boxes, M. Vadasz, 
Z. Schwarcz, and E. Schuller, London. 

23,170. Lamp Brackets, 8. G. Whitehouse, London, 

23,171. LaTHERING Device, T. E. Beck, London. 

23,172. BoLTING or Dresstnc Macuings, G. Cusson, 
London. 

23,173. MaNnuracTurRE of Ltnoveum, A. A. E. H. Stead- 
ing, London. 

23,174. Automatic Detivery of CHanag, P. B, W. 
Kershaw and C. Walter, London. 

23,175. FREEING ReLEASABLE ATTACHMENTS, R. J. 
Stirling, Crookham, Hants. 

23,176. ATMOSPHERIC Gas BurNERS, A. Clama, London. 

23,177. Foop Preparation, 0. Miiller, London, 

23,178. Jownt for Connectinc Metat, E. Banks, H. 
Davis, and 'T. 8. Lyon, London. 

23,179. INCANDESCENT Gas LicutING, E. A. Wood, 
London. 

23,180. Sect Link, W. J. Laughlin, London. 

23,181. CurTAIN PoLEs, J. W. Seibert, London. 

23,182. Ececrraic Fire Atarms, W. B. Hopkinson, 
London. 

23,183. Dryinc Apparatus, W. J. Wells, London. 

— Propucine Gas, W. H. and G. E. Russell, Liver- 
pool. 

23,185. SuBMARINE Boats, J. P. Holland, Liverpool. 

23,186. StReTCHERS, J. Hodson, Liverpool. 

23,187. APPAKATOS for Propucina Soap, K. E. Markel, 
Liverpool. 

23,188. Ou. Lamps, C. H. Price, Liverpool. 

23,189. Mxasurinc the Dercecrions of GirpErs, 
Eisenbahnsignal-Bauanstalt M. Jiidel and Co., Akt.- 
Ges., Liverpool. 

28,190. Means for Hanpiinc Game, H, P. 
London. 

23,191. Borries, C. Leistner, London. 

23,192. MANUFACTURE of TiLes, T. H. Denessen, 
London, 

23,193. Manuracture of Dygsturrs, 0. Imray.— 
(Farbuerke vormals Meister, Lucius, and Bruning, 
Germany.) 

23,194. SupgRHEATERS, J.. Leech, London. 

23,195. WATER WASTE PREVENTERS, (i. Helbling and Co., 


Heaton, 


don. 

ee CHANGEABLE Sians and Picturss, F. E. Ives, 

mdon. 

23,197. Empossinc OPERATIONS, The Imperial Tobacco 
Company (of Great Britain and Ireland), Limited, 
and H. Drysdale, London. ‘ 

23,198. Propuotion of CoLourinc Marrers, J. Y. 
Johnson.—(The Badische Anilin and Soda Fabrik, 
Germany.) 

23,199. Firg-Escapss, E. Junker, London, 

23,200. Conveyors, E. Meyer, London. 





23,201. Tuirrp-Ralt Execrric Insv.ators, EK, we 
Chambers, London. 

23,202. Buuets, L. B. Taylor, London, 

23,208. Execrric Contacrs, The British Thomson. 
Houston Company, Limited.—(7/e General Blvctyie 
Company, United States.) Be 

23,204. eaTiInG Apparatus, The British Thomsay. 

“Houston Company, Limited.—(The G@eneval Klvityig 
Company, United States.) 

23,205. ReGuLaTING ALTERNATING ELEcTRic Disray. 
BuTiING Systems. The British Thomson - Houstoy 
Company, Limited.—(A/lgemeine Blektricitita - (ea, 
Germany.) 

23,206. FLurp TurBines, The Warwick Machinery Com. 
pany, Limited.—(The General Electric Company, 
United States.) 








SELECTED AMERICAN PATENTS, 
From the United States Patent-office Official Gazette, 


788,641. Srartixa VaAPORISER FOR EXpLosivg 
Enoines, WW. W. Tuck, Richmond Hill, A. ase 
mann, Halletts Point, and A, A, Low, Horseshoe, 
N.Y.—Filed May 6th, 1908. 

Claim.—The combination with the cylinder, piston 
combustion chamber, injector for the nor 
supply of fuel, an igniter, a holder for volatile 
liquid hydrocarbon, a stand pipe connected with 




















the cylinder by a branch, having an inlet valve 

interposed therein, said stand pipe being formed with 

a lower branch provided with a valve, and per- 

forated diaphragms, and with an upper section 

formed with a series of partially-perforated discs, for 
the purpose set forth. 

769,272. Marine Steam Tursing, C. A. Parsons, 
Neweastle-vpon-Tyne, Bagland.—Filed June 27th, 
1902. 

Clain.—Q) A system of turbines for propelling 
vessels consisting of a main turbine set sed sy ok ge 
the vessel with high economy at fast speeds, and an 
additional turbine set adapted to be put in series with 
the main turbine set when the vessel is to be propelled 
with high economy at cruising and low speeds, and 
automatic means for preventing a backflow of steam 
from the main turbine set to the additional turbine 
set when the former set is propelling the vessel at fast 
speed, substantially as described. (2) A system: of 





























‘ 


turbines for propelling vessels, consisting of a main 
turbine set for propelling the vessel with high economy 
at fast speeds, and an additional turbine set adap 
to be put in series with the main turbine set for pro- 
pelling the vessel with high economy at cruising and 
slow speeds, the former set comprising a plurality of 
turbines of large capacity mounted upon a corre- 
sponding number of propeller shafts, and the latter 
set comprising a plurality of turbines of relatively 
small capacity mounted upon extensions of the pro- 
peller shafts, substantially as set forth. 

769,300. ToRBINE oF THE MULTIPLE - EXPANSION 
Typ, C. EB. L. Brown, Baden, Siwitzerland.—Filed 
August 30th, 1902. 

Claim.—(1) A fluid-pressure turbine proportioned to 
work economically at the lighter loads, in combination 
with passages leading from the pressure chest to 
intermediate stages of the turbine, the openings to 
such passages being automatically regulated by a 


[769,300] 





valve, whereby the turbine works econcmically athe 
higher loads also, substantially as set forth. (2) A 
fluid-pressure turbine proportioned to work economi- 
cally at the lighter loads, in combination with 
passages leading from the steam chest to immediate 
stages of the turbine, the openi to such passag' 
being automatically controlled by a valve worked 
direct from a governor, whereby the turbine works 
economically at the higher loads also. 











